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FRONTISPIECE

The Llano basin. View to the south from road cut on top of escarpment north of Fontotoc.
lower Cap Mountain Limestone Member forms the sides of the road cut. The Hickory Sandstone
Member crops out. between the escarpment and Pontotoc. The hills in the background are formed

by Precambrian gneiss and granite.
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ABSTRACT

The Pontotog area is situmted on the northern flank
of the Llano uplift end inoludes portions of iason, Lleno snd
San Seba oounties. The area is charsoterized by a steep,
sast-west trending escarpment north of Pontotoc, and by low
to moderately high hills in the northeast and southeast parts.

Precambrisn, Upper Cambrien, Lower Cretageous, and
Quaternary rocks are exposed in the Pontotoc area. The Pre-
ocambrisn rocks oconsist predominently of a gneiss~schist unit
which has been intruded by masses of fine-gralined granite and
by splite dikes. The Upper Cambrian Riley and Wilberns forme-
tions oonsist of sandstona, limestone, and shale members.
Cretsceous rooks are exposed in three outliers north of Fon-
totos and oconslst of three units, whioch are in ascending
order: a basal oonglomerate-sandstone unit, a siltstone unis,
snd s limestons unit, Thess units were not mapped separately
due to the gradational sontaots betwesen the units and to the
thick soil cover. The Cretaceous rocks unconformably overlie
the Cambrian rocks and sre not involved in faulting. Litho~
logioc and paleontologio evidences indicate that the Cretaceous
rocks are atratigraphically equivalent to the Edwards Lime-
stone of the Fredericksburg Group. Rocks of Quaternary age
are limited to a few very small deposits of alluvium and

oconglomerates that oocur along the major streams.
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The relief of the ares prier to deposition of Upper
Cambrisn roecks was moderately high and rugged as 1s indicated
by the ogourrence of Precsmbrisn gneiss extending upward into
the Cap Mountain Limestone “ember.

Cheney (1940, p. 105) suggeated that the Llano wup=
1irt is struoturally related to the Concho arch which trends
northwestward from the Llano region. The main structural
features in the Llano uplift are northeast-trending horsts
and grabens. The Pontotos area is situsted on one of the
horsts which has been named the Pontotoc axis by Cheney.

The Paleozolc strata in the northern half of the
Pontotoc srea form a northward-dipping cuesta and are out by
a series of southeast-trending transverse faults that are
perpendisular to the normal northeaat trend of the faults in
the Llano region. The amount of throw along the faults varies
from & few feet to about 200 feet. It is belleved that dif-
ferential uplift of the Pontotoc axis resulted in the strata
being placed under stresses strong enough to produce faulting.
The faulting in the Pontotos area probably ocogurrsd during the
time of major deformation of the Llano region.

The Llano rogicn was extensively eroded during post-
Canyon and pre-kEarly Cretaceous time with little or no deposi-
tion of Permian, Triassic, and Jurassie rocks.

Plummer (1950, p. 101) and Barnes (1941, p. 1994)
stated that the first Cretaceous strata deposited over the

entire Llano region were either the upper portion of the
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Comanche Peak Limestone or the lower portion of the Edwards
Limestone, Supporting this conclusion by Plummer and Barnes
18 the fact that the Cretaceocus strata in the Pontotoc area
are gonsidered to be equivalent to the Edwards Limestone.
Land and ground water ars the most important ree
sources in the Pontotoo area. The land is used for ranche
ing end ferming, and the water {8 used for humen and live-~
stook consumption. A amall deposit of oaliche north of
Pontotoc has been quarried for use as road material. The

quarry is sbandoned at the present time.



GEOLOGY OF THE PONTOTOC AREA,
MASON, LLANO, AND SAN SABA COUNTIES, TEXAS

INTRODUCTION

STATEMENT OF PROBLEN

The principal objeotives of this study were: (1) to
map and desoribe the atratigraphic units which orop out in
the Pontotoo erea; (2) to determine the atruoture of the sreajg
(3) to determine the age of the Cretanecus strata in the area}
and (4) to reconstruct the geologlo hiatory of the area.

The first problem included the megascopic atudy of
the exposed lithologies of the various formations and members

end the determination of the bounduries of these formations

and bers. The @ problem included the distribution

and magnitude of the faults end the sreal extent and attitude
of the various stratigraphic units. The third problem involved
the megasoopic study of the litholegy and palecntology of the

Creat strata exposed in the area., Analyses snd inter-
pretations of the relations of stratigraphy, structure, and
physiography within the ares were essential to the solution
of the fourth problem.

The general objeotive of this study was to provide
additional data that might contribute toward e better under=
atending of the geology and geologie history of the Lleno
uplift.



LOCATIOR

The Pontotoc area is situated on the northern flank
of the Llanc uplift; has an ares of approximately 32 square
miles, end includes portions of the northeastern corner of
Mason County, the northweatern corner of Llano County, and
part of southwestern San Saba County (fig. 1).

The Pontotoo area is rectangular, having a north~
south length of 6.0 miles, and an east-west width of 5.3
miles. The northern boundary is a line 4,5 miles north of
and parallel to the 3an Saba-Mason county line, and the west
boundary is a fence line 3,0 miles west of and parallel to
the Mason-Llano oounty line. The southern boundary is a line
1.5 miles south of and parallel to the San Saba-Msson aocunty
line, and the eastern boundary is a line 2,3 miles east of

and parallel to the Mascn-Llano county line,

ACCESSIBILITY

The Pontotoo area is easily reached from sll neigh-
boring towns by Ranch Roads 734 and 501. Acocesaibility to
most of the ares is very good as the two major highways are
intersected by a number of unpaved but well-maintained sounty
rosds from which many private ranch trails lead to windmills,
stock tanks, and feeding areas, Most of these ranch trails
are passable by osr, but a few require the use of & plekup

or jsep.
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METHODS OF FIELD WORK

The field work was conducted between June 13, 1961
and September 7, 1961. An additional weekend wes spent in
the field in the company of Mr. C. L. Seward and Dr. K. J.
Koenig for the purpose of confirming the geologle interpreta-
tions at & few localitles.

Mapping of the various stratigraphic units snd
faults wes done on acetate overlsys of U, S. Department of
Agrioulture aerial photographs of series ERH~4W, numbers
114-120, 3842, and 26«33 dated November 6, 1948, The scale
of these photographs 1s 1120,000 or three inches equal about
one mile. Older sets of U. S, Department of Agriculture
aerial photographs were used as alds in locating geoclogle
oontacts end alignments of possible faults. These older
photographs are of aeries BRH«4E, numbers 206-210, 212, and
131-138 dated October 10, 19483 of series HRH-GE, numbers
90-85, and of series BRH-8E, numbers 33~38 and 40 dated
November 29, 1948. The newer photographs were more useful
because they showed the locations of new roads and areas
that have been cleared of vegetation since 1948.

Geocloglic contacts and fmxlﬁ were traced in the
field and their locations were plotted on the saetate over-
lays, Sterecscoploc examination of the aerisl photographs
aided in looating some of the gecloglc contaats and faults
which were partially obacure and difficult to recognize by

field work alone.



A Brunton oompass was used %o determine the dips
and strikes of the beds of the variocus atrstigraphic units.
The topographic relief shown in the structure sections on
Plate I was taken from the U. S, Geologleal Survey topo~
araphloc mep of the Pontotos Quadrangle, Texas dated 1955,

FIELD CONDITIONS

Although the topographio rellef of the Fontotoo
erea 18 sufficient to provide good exposures in many places,
there are several low areas covered by soil and vegetation
whers the looation of contacts and faults can only be inferred.
The thicknesses of a few exposed and unfaulted stratigraphic
units were messured with a Brunton compass and a level rodj
whereas, the thilcknesses of poorly expossd unita were enstimated
from widths of exposures and dips.

ACKNOWLEDGMENTS

The author expresses sincere appreciation to Wr.
C. L. Seward, and Drs. K. J. Koenig end T. J. Parker for
their helpful suggestions and constructive oriticism in the
preparation of the report. The author is sincerely grateful
to Mr. S, A. Lynoh for the assistance he extended to the
writer.

Additional thanke are due ' He R. Blenk, MKr.
¥. E. Smith, and Mrs, G, Byers for their helpful suggestions.
The author expresses appreciation to his colleagues who shared
expenses Aduring the time of fleld work.



The author expresses thanks to the Buresu of Esconomio
Geology at the Univeraslty of Texas for permission to reproduce
the map in figure 2 from one of thelr publicatlons. Aoknow=
ledgment 13 expresased to Dr, K. P. Young, professor of Geology,
at the University of Texas for his assistance,

Sincers thanks are expressed to the ranchers and
1ocal residents of Pontotoo whose friendliness and courteay
were a great help to the suthor. Appreciation 1s also extended
to Mr., Dallas Miller who furnished living quarters for the
suthor and his coclleagues.



CEOGRAPHY

CLIMATE

The Pontotoo arsa is looated in & semi-arid reglon.
Preoipitation is somewhat unevenly distributed throughout the
year; the average amount of rainfall per month is 2,17 inches.
During the fall and spring wmonths precipitation occurs in the
form of heavy rains which produos fast, sorrential rune-offs,

The temperature of the area ranges from below 15°F
4n the winter months to about 1056°F in the summer months,
The annusl mean temperature of the Pontotoq area is about

66°F,

VEQETATION

The vegetation of the Pontotoo erea is limited to
those plants which can survive in a semi-grid climate, Such
plants include priockly pear, barrel satus, Spanish dagger,
Mexiocan persimmon, needle grass, mesquite, sorub oak, and
juniper (commonly called cedar).

The types snd dlstribution of the plants ars affected
by soil types which, in turn, are related to the atratigraphic
wnits from which they sre derived, In general, the vegetation
is fairly denss on Precambrian rocks, on unoultivated Hiokory,
Lion Mountain, and Welge sendstones, snd on Cap Mountain,
Morgen Creek, and San Saba limestonea. The vegetation is
sparse on the Point Peak shales, The Cretacecus limestones

normally support a very dense growth of vegetation, but in



recent years ranchers have cleared the land of cedar as a

megsure of ground water conservation.

INDUSTRY
The main industry of the Poniotoo area 1s the ralase~
ing of cattle, sheep, gosts, and hogs, Ferming, with ootton,
peanuts, watermelons, and grain as the prinoipel crops, plays
a gecondary role in the area. Most of the cultivated fields
are smell snd are located on solls derived from the Hiokory

Saendstone Member and the Pr brian gnei hist unit, A

few flelds looated on Lion Mountain and Welge sandstones are

not in cultlivation at the present time,



PHYSIOGRAPHY
TOPOGRAPHY

REGIONAL

Topegraphically, the Llano uplift ia an erosional
basin in which Precambrian rocks exposed in the center are
surrounded by a higher arsa of Paleozoic and Cretaceous
rooks forming the rim of the basin. The basln area i3 the
center of the uplift where the Precambrian rocks are strustur-
ally high, but less resistant to ercsion than the surround-
ing Peleozoic end Cretaceous rocks, thus seccounting for the
basin, The total relief in the Llano region is about 1,600
feet.

LOCAL

The Pontotoo area 1s looated in the northern part
of the Llano uplift erosional basin. A fairly steep south-
facing escarpment extenda from west to east across the entire
width of the area (Plate II). The average relief of the
esocarpment is about 260 feet. Thia esocarpment, which 1a
composed of nearly the entire Cambrian section and in part
of the Cretaceous section, 1s out by a number of oanyons and
small gullies.

One notable physiographic feature in the asres is
Round Hountain, an erosional remnant near the eastern end of

the escarpment., This hill 1s elliptical in asrial view and



PLATE II

PANORAMIC VIEW OF ESCARPMENT

Panoramic view of escarpment two miles north of Fo

ntotoc.. The escarpment is formed in part of Cambrian rocks, ranging
from the upper portion of the Hickory Sandstone Member to the lower portion of the Morgan Creek Limestone Member, and
in part of Cretaceous rocks.. The average relief of the escarpment is about 260 feet..



PLATE III

VIEW OF ROUND MOUNTAIN

<wm

View of Round Mountain on the W. H. Taylor property about four mileb
northeast of Pontotoc. This view illustrates some of the typical
weathering characteristics of the Cambrian members which form Round
Mountain. The Lion Mountain Sandstone Member(€rl) weathers to a gentle
slope; the Welge Sandstone Member(8ww) weathers to a ledge, and the

Morgan Creek Limestone Member(éwm) forms a protective cap for the uhder-
lying sandstone members. ‘
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}as & peiief of about 100 feet, Rowsd Eewatain consiets of
Lion Nountain snd Welge sandstones eapped by basal Morgan
Gresk 1imestemas (Flate IID)e

The relief of the ares north of the esearpment is
Jow exeeps algrig She merthern boundary of \hs Pontotos ares
whers the dioherm wni§ snd the San Seba Member form hills
having & relisf of aserly 100 feeds '

Sha basin ares ts the South of ihe essarpment Goa-
elite of Precasbrisn gueisses, sehists, end fineegrained
granites, and of \he Oewbrisn Elokery Sendstone Mesber. e
ares slopea te She seuth as a gontle, undnlating plain ekove
which rise & few low hills of Kiekory Sandetons, and soms
nigher, mere Fugged hills of Pressubrien gneles.

Zhe highest elevation 1s 1,981 feet at Flag Ridge,
end the lowest elevation is estimated to bs sdout 1,300 feed
a Flold Greek Community; thus the maximm velisf is nearly
600 oot 1n the. Pontotos ared.

DRATEAGE
RRAIONAL
The Lisno region is drained dy the Colorado River
wiloh flows senthesstesrd and i%s tridutaries whish flew
d. Tw st 1es are the San Seba River shish
drains the nerthern flank, the Llene River which drains the

central srea, and tie Pedernsles River whieh drains the
southern. £lank of the Llano uplift.

Ce L



The Witutary stresns of the Sen Seds, Limno, and
Pedarnales rivers ares Drady Cresk which flows esad inso the
Sen Seve River, Wallaas Creek which flews north into the Sen
" Saba River, Chercites Oreek whish flowa norkhesst inSe the
" Coloyado River, &nd Big Sandy Oreek whish flowe east inte
the Llanc River,

Re 8, Tare (1890) pointed out ihas the dvainage
pattern (£ig, 8) alesrly shows What the majer strssm scurses
" ware established om & former eastwerd sloping plain, and that
ummunmam:wummm"m
sole roskss Smaller sWresms 40 show some adjustaent %o leesl
strusturess whereas, the major rivers and stresms de nots

IO¢AL .
There. are two prinoipel directfcns of drainege in
the Pentotes ares., The northern half ef the ares 13 drained
by Wess Desp Oresk and Bast Desp Creek which flow mortiward
"% the Sam Sbs HiVer. The southern half of the ares is
dvained by Peatotes, Barrets, Field, and Panther sreeks whish |

ot nummpuvmcm.-mmmuu

Zlans River: All eof she streams are interamittent, Wut sarry

- levge mnumm for ancry periods follewing hesvy aims,
' With the exeeption of Pontetos snd Panther sresks,
none. of the maw-onxuunt to loeal strwiture, Foa«
mwmmm:nutnmmmuzu aad
Hiokory Sandstone, and Panther Creek flews m}hl. % the
atrike of follstien and joints of the Presambrian gneiss.



Figure 2
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Principal streams of central Texas showlng drainage pattern.
Contours are drawn on top of the Ellenburger Limestone show-

ing the approximate size of the uplift.
1950, p. 9)

Af ter Plummer,



- REVIZEV® O LIZTRERATURE

The fiyst pudblished report deseribing the strata
and fauna of $he Llano region was made by FPerdinand Roemer
(1848) In this report Rosssr briefly dessribed some of the
older uuomi and MesoBoSe strata, In s later publisasion,
Rosmer (1858) listed and deseribed hirteen spesies of fossils

" - from rosks of Cambrisn end Ordovieisn ages.

Berrande (1853) cencluded that Roemer had fowmd
the Primcrdisl (Cambrien) fawma in Texss, snd that the Prie
wordial fauns wes equivalens in age to the lewermosts Palec~
sole fauma in Wissonsin and Hew Yerk,

Bo 7. Shumerd {1860) reported on recks of Creta-
oceous age in centrel Texas. In hie repors he named and
deasribed the Oaprina Iimestons, the Comanche Peak droup,
and the Caprotina Limestons, sll of whish he considered te
be of Late Cretaceous ege. '

3. P, Shumard (1861) confivmed the work of Barrsnde,

deseribed the Palecsolis m of Burnet County in great

AGetall, and deserided nine new species of Canbrisn fossils.
In 1883 Waleett (1884) visited the Llano ares and

deparibed the Cambrisn strata, Walooth pruposed the Reme

Lisne Group for she pre-Potsdam atrets. He correlated this

‘Ilane Oroup with the Orand Canyom Group on the basis of

1itholegic chareetsr snd stratigraphie relationship with the

‘mﬂ.:tu Potsdanm Group, and referred ths Llano Group S0 the

Tewer Opubrisn Saries.



0"
Ge G, Summard {1006) briefly deserided the strate
of the Llano arsa from his obaervations mede in 1833 amd
1888 whils sosompanying sn expedision of eruy sngineers,

Be Po Shumard’'s (1800) mge desermination of the
Obessseonn strate vas revised by R, T. HLl (1887). ALl
pmoamrmum‘munmummm
oscus Seriss, and proposed: thw name Frederieksburg Group.

In a laver mt, #111 (1891) subssituted Comenche Peak
Chalk for Zhumapd's Gomanche Pesk GUroup. Hill also proposed
e neme ¥alwus Clay for $he olay underlying Whw Gomenche
Posk Chalk, and removed the Gaprotina Iimsstone from the
Frederieksturg Growp, Shus making the Walout Clay the oldest
fmueu of ﬁa Fredericksburg Group.

ﬂu ‘Lmo of the work done by Walsetts (1884)
1n sorrelsting the lovermosy Paleosole strata in the Llase
region with Ne Gasbyim Pevsden Greup in ¥isconsin was
_ noted by HALX (1887) in his revies of \he geology of Texas,
‘illmnnﬂ. .B111 (16889) named end extsblished %@ oewe
reet age of the Omtm Tooks ad Narble Falls,

IS was not wtil 1609, whea $he Texas Geolegioal
Survey was established, that a aystematis geslogio survey of -
the Llano region was undersaken, ucwtd‘ﬁpw'q
tnvestigatien, T. B. Gomstook (1890) published a report oo
the minerals and ores of the Llano regien. OGomstock (1890)
also propesed the names Valley Spring Gneiss and Packsaddle
Sehies in subdividing the Presambrisn metsncrphio rosks, and



Propossd the terms Eitiery Series (Lewsr Csmbrisn), Riley
Series (Middle Cambrian), Katemsy Series (Upper Cambrian),
and San Sabe Series (8tlurfea) in his swbdivisiens of the
Lower Pulesseis strath, Sinse that time, the Xatomoy
Series hes besn dropped from usage, and the ether series
nanes have bosa madifted and redeftmed.. . 7

Re 3, Tarr (1800) peported on the qoal ressurcss
of the Llano regiom, Tarr mowmt ‘e WO Mﬁ'
in the Llanc region euk asross the m strate witheus -
Tesard %o the atrusture, and eeneluded-hat the stresns

eriginated on Gretacsous strats and are muuth swperise
posed on the older Palecsstic rooks, :

i1l and Veughan (1897) 414 a souprehensive study
Of the Gretaeecus swati in \ne Austin quadrangle, aud
thanged the name apriza Limestons $o Rdwsrds Limsstens withe
out modifying Shimard's definitien of the formation, Bil).
(1901) mmmcmrmmmpmoc
Comanche PeaX Chalk,

Situey Fatgs (1911) divided she Upper Casbrisn.
strata {ato the Hieksry Sendstons, U Cap Neuntain Formation,
and the Wilderns Fersation in additien 1o nexing end defining -
the Zlleaburger Limsstone (Lewer Ordevieten) and e Seiibe
wiek Shale (M1ddle Pemnsylvamtan), Paige Alse yedefined ibe.
Precasbrien metamorshie vosk wilts, Paige (1918) pwbiished -
& detailed geologis feltie whieh tnluuc Wﬂnc ad gees .
logte mape ans strusmrel wwess-seotiomect o4 Rans-Bernes

.
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qQuadranglins, - In Shis repors Palge dGasoribed and dtuuuﬁ ;
the geslogy of he W¥eo quadrangles. o

. Uéden, Baker, and Boss (1918), of the Texas Buresu
of Baomomie Geology; .puy;xmc'm £irst comprebansive geo~
‘logte map of hhe State of Texas. The Paléosele strats of - '
the Lissio wplife wers aivided lato Pecnsylvanien, Palecsols
undivided, snd Gembrisncordovietan,

) A nev geolegle map of the Carbonifercus farmasiens
was published by Plwmwr and inpo (1982), Plusmer and Moere '
modtbilﬂln lnditulonnunnh formetion having &
aistinetive fauma, -nl they proponed the name Barnets Shale.
3irty end Neore (1919) dlssussed the age of the Bavmets, and
Gleey mol“ ¥hat 1% wes Nississippisn in age, and gore
related iha Barnstt with the Noerehesd Shals In Avianses emd
the Lower Cansy Shale in Oklahows, n'.nm airey, and Oelde’
ma (2998) reported losating o ertaotdal Limeatons underlying
the Baynest Shale, and assigned an age of laﬂq Mesisaippien
vo 'the Mmestons, ' Sellards (1938) preposed the aeme Ohappel
for the mmux 1imestons,

w, l. Adkine (1988) pudlished a Somprehensive 1is%
of aummn foseils, Deseriptions of many of she fossils
were alss given, '

In his descriptien of the stratigiaphie umits aleng
the PWI River im Gillespie and Blaneo counsies, Jones
{1929) sbated Wiat the: grenites are of Prosasbrisn age and '
sre not intruded inko ¥he vooks of Palegnolo ages
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© Stensal (1985) reported that the granites in the
Llano region are intrusive in ¥he gneiss and schiss, nﬂ
that mpmmmn-ouumun m-u-um
basis of iltholegy and strusiural relasienships. Btensel
alse propesed a different imterprelation. from the intere
pretation by Patge (19)1) regarding the sges of the Valley
Bpeing Unetss and the Paeizsaddle Sohists, Stenssl considsred
the Yalley Spring Gueiss uumﬁn the Paskesddle

. Belaiav} w. Paige aonsidered ihe Valley &rm o-u-

to be clder than the Packsaddle Sehiate
- Sedlards, Adking, snd Plummer (1932) esmpiled a
‘ reviey of \he Stratigraphy of Texas and inolnded the Liane
muu; Amh;u-put!‘mnmwnmw the same
- m-muxm. Amﬂhﬁc-oot!mnmm—
Pared by Darton, Stephenson, and Gspdner (1937) of the V. 8.
Gecloagloal Swrvey, ‘
 Bellards {1936) reperted ca the strusture of the
Liano region and suggested \nat he Ahinning of the Barsevs
Shels (Mlssissipplan) over the Llano wplift indicatved e
£irst uplift of thw aree.
The Palecsolic fesslls of the Central Mineral regien
originally deseribed by Roswer (1843, 1062) were Fedescribed
. by Bwidge and Girdy (1987). _
Bridge {1937) esrrelated the Upper Cambrian- seciison
of the Llano ares with the Upm Geubrian sechiens of Kissouri
sad af the upper Misetasippt Valley, Bridgs aleo mamed the
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Lion Neuntain Sendstone end designnted 1% as a member of the-
Cap Mowntein Formasion,

Barnes and Parkinsen (1939) descrived the ventie
fasts from ths basal Htakery Sandstons, They reported that
the ventifacta contizuwed %o ferm after dapssitien of the
Edokary Sandstene began, and that a pars of the Hickery Sand-
stens may represent -M—nau Seposiss. ‘

Cheney (1“0) Propesed 4 now ¢laasificalion of the
Pennsylvantan sizata of neriheéentysl Texas on the basis of
subeurface date, Chemey alse suggested Whe struotural relse -
Alenshlp Detwosn W4 Lisme WILFS and Ve Coneho aveh.

A goologie map of Zan Sabs Cownty wilch eoversd
pars of the Pentobsc ares was published by Plweser (1940}

Bridge and N (1941) propossd & foww-feld.
divieion of the Wilberas Formaiion consijttag of a bassl
sandstons, a glauconitie limestens, a calgarecus shale, and
s linastons st the top. Thess wewbers were no¥ Damed wmtil.
Bridge, Barnes, and Cloud (1047) resafined and dessribed ide
units of the Cambrisn sesilen, Thay AIViGsd the Ommbries .
strata into the Riley Pormaticn sonsisting of thres mewbers)
and the Wilberans Yermatica consisting of four meubers, This
werk 1s now used as the -wmmmmm.-v
sastion in the Llaws ragion.

In a progress repors by cl.M. Barnes, snd Dyidge
(1045), the Ellenburger Limsstone was slevated $o group
a%atus and restrieted %o ths Lower Ordovisian. They Aivided




.
the grounp iate thres formations whish are, in ascending srders
the Tanyard Formation whish consists ef two members, m Qore-
man Fermatien, and the Roneysud M-tiﬂ. . o

Glowd snd Barnes (1948) thd on the Elledhurgsr
Growp of oentral Texas and the. Mm'u- lil'lta ()] nr:-'
ous looalities in the um rostu. MI romt wes & ‘mu
study of mmmwwmuunmummma
of poasible aignificance i the ssareh of mew souress of
petrolenm, The authers sled ineluded s brief suamary of he
structursl geology and geologle history of the Llane uplifs,
A posthumeus pwblication on the Carbenifereus
strasigraphy of the Llamo wplift by Plumesr (1980) fneluded
Geseriptions of the entire Pelessols ané Cretesecus strasi~
srephy. ‘ . . , :
E. R, Blank (1051) Seseribed and dissussed weatheys’
ing and exfaliatien features of granite dames in the Llano
wplifs, Blank eoncluded that exfeliation was ssused i‘yrﬁp
- Pelease of stresses within the grealite ussaes. '

Plamn (3066) reported that -mon age «ummum‘ B

-:mmmumnmwtmmnwmm_or
1,000 aililen years, and \hat the sedimentary rosks whish
were intruded by the grenites are still mere sncient. Zarlier
Geverninations indioated sges of 1,100 militen years (Holmes,
1981), snd of 1,060 illion yeave (Wurley and Goedman, 1P4B).
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A symposium on the Bdwards uiny-:. 'la untrd.‘

Texes was prepared by Less ef al. {1930). This repert mm o

She slassifisaticn and dssoriptien of the Uredscecus seobies, =

Jeunings (1960) wade & detalled atudy of the Poa-
Aoses Northwest ares vhich bordsrs the Fentodes eres o the
wast. Other Getailed s¥udies of sress bordering the Pemso-
tos aes have been soutuoted 1n the Peusosoe NurtaeNortimest -
ares by Ao Lo Cheurin, sad in the Bmserhingiron Newntein .
Forth area bi B, W, Gresnwoed, ThALr Feports are presensly
being preperede : .

e



SBTRATIGRAPRY

‘ ORNERAL STATEMEN?
The Pentokos ares sontains posks of Presasbrism,
Geabrien, Cretesesus, sad Quavernary sges. 7The stratisraphis
solumn for the Ponkodos eres 3 given belows

Quasernary Systen
Conglomerate and alluvium
Cretassons Bystem -
Gomanchean Series
mmioum aroup

Elwards Linestons . -
Sasal conglomerate and sandstone

Cambrisn System
mmm !u-ht
Wilbesns Formation
roui Pusk Bhale Newber
Norgan Creek Limedtons Member
. Welge Gandstone Nemder
um Pormation
Lion NounSain Sandstone Nember
cnp Mouniain Limestens Nember
Hiokory Sandetone Nember
Preasmbrien Roslis )
Igneous vooks
Pine~-grained granite
Apn;f'dm'
MeVamorphlc rocks
Gneiss-sohist wnis



PRECANSRIAN ROCKS
The Presasbrisn roeks in the Pontotos ares inelude
& fov amall granite maswes, aplite dikes, snd a gneiss-sshiss
wmis, : ) ’

METANORPHIS ROCER

Waleobs (1854, p. 431) applied $he nsme Llane Srowp
%0 the metamcrpii¢ Posks 1n the Llamo uplift, The terss
Valley Spring Gueiss and Pasksaddle Bghist were firets weed by
Oemstesk (1890). Paige (1911, 1018) ead Stensel (1082, 1934)
" later redarined \he Valley Spring Onelss and the Fasksedale
Behiat, and dlvensesd W struskural relaticnanip between tne
e wnits in_ the Llme-Burnet quadrangles.

_Valley Spring Onseiss
Paige (1918, p. 4) repertsd that the aldesy roeks:
eeogaised 1n ihe Llsmd uplift sempwise the Yalley Spring
Gnetes Which vas derived by setamorphien of s thick series
of sediments of rather uniforam somposition, Acserding %o
Patges ' V '

"The Valley lpm Oneliss is dominantly tecolored

.piakish-toned and l..pr“.' nu-umc quarisisie
sghists, Juarssites, wollastonite bands, granulsr astdic
 gueisses and rere emphivelitie pu-tlcuo

The light-eclered mummuummorhu
schistose, ars mm—p--n L t1e in bextwre, and
mm-ng.ﬂmn tinguished with Aiffieulsy from reéks -
whieh ‘n{'“ycmhr granitic gnelisses, The quartsites are
1ightos0 fine-grained, rearystallised equivaleats of
very qwbnu solinends,”



Paskssddle Schisy
The ether mejor Precembriss metemorphls umit ts
She Pasksaddle Schist shich was a-u-uty mv (xou, pé ﬂ
o8 & metamorphio series of nd&-nry rosks Ih-i W: o
ine uﬁ:'&o.w“h ave g:’::u '-"“..:';.m.. il
Sande, Pesendling te#; ave inefudea,” »
The sedists have a goed sleavege whieh eoineides .
vith the original bedding of the Bediments frem vhish the
sohists were derived, -
Strushire of the Pressabrisn
Ketemosphis Reeks - .
Stenssl {1954; p. Y4) Peparted what in he Llanes.
Burnet quadrangles the gaeisses snd sshists are intrisately
folded as ons uoit in isselinal snd sigeseg falds, whieh fn°
turn are folded in brosd and epen folds Witk & nevtiweats
southeass tread and pitehilS degrees te the peuthuast, The .
foltation of the gneleses and sehists 1s atriotly pevaliel
% $he ax8s of ¥he bresd and cpen folds.
_ Paige (1918, pe 4} reperted What s Valley Spring
Gnelas is found predominanily in the oures ur m‘nmuu-,
wnile ths Facksaddle Sohis® ceuwrs along Whe flanks of the .
antiolines and in the senters ef the synolines, Aceording
%o Paige, such a strusturel relaticuship indisated that the
Pasksaddle Sshiat overlies the Valley Spriag ﬂuln m i
younger in age.



lﬂll.l (3934, pe -m ropessd & different intere
mnuu nm!u the ages of the two wetamorphic wmite.
Stenssl staved unt sush [y Mi ssructuwral relasionship
ummm&-»-mw-uumwrupm
OV extete Aooordlng te Stensel, thers are many gueiss aills.
ummoumwmu ienses in the gueiss, and the
nusber of gnaiss sills insveases Soward i centers of the
antiolimes, The gneiss sills conform very striaily %o the
. planss of sehistesity of the Pasksaddle Sehist, It 1n this
strustural relationship between the two wmits hat led
Stensel %o sonsider the gneiss as am intrusive bedy of rosks
whleh dntruded during and e1dsd the felding and metemorphism
of the sehists, and o dase the Valley Spring Guelss as
younger than the PM‘ Sehist, '
. Theye L0, however, oe important faat that must be
oonsidersd regarding he different imterpretations by Paige
and by Stensel, Palge recognised that tha Valley Speing
" Guelss was Gerived in part fPew sedimentery Toeks sad in
part fyom igmecus reeks, snd thsd 1% is Gifficult %o &ise
Vinguish elesrly betwesn 1he greidses darived from sedimentery
‘vosks and the gnelsses darivéd frea igneows rosks, Stemsel

“on ¥as oMNey hand restrieted tha Valley Spwing Gnuelss te
{neluds smly tne very wniform arthogueles (gneiss asvived
from granite), and sonsidersd the Paskmasdle Sehist 4o inelule
all nhunn reoks nﬂ umuua netawsrphic rooks thal are
o umm dertvatten,



Adafticnal stwites of the Fressmbrien recks in the
vioinlsy of Red Nemntaim abous 17 mtles sontheash ef Llans
were done by Rowberg and Barnes (1949), Sarnes, Sehosk, and
Ounninghen (1950), Barnss (1982), and Ollbnn and Beyer
{1961},

In the Red Nounsein vietnisy, guetanes derived
from Lgnecus rooks Mave intruded into the Valley Spring
Onelss and Pasksaddle Sehiss. The derms mmuum,
Ramed by Bernes (Remberg and Barnes, 1049, fig, 1}, snd Big:

- Branch Oneiss, nemed by Barnes (1048, p. 88), nave Yoen ,
applied %o these igneous-darived gnetleses, Zarnes (1945, py lﬂ )
stated that "In the field 13 s often 41ffiewlt %o hlm
which portien of the owterop should be designated as igneons
and whiech as sedimentary im origin.”

Thess investigasions ef the Presambrian roeks in
the Llano uplift indicate ¥het the etrwatural Polatienship -
Dbetwesn the various types of ueissee, sehiats, snd ignecus
rosks is very esmplisated, The scil QOVer also prevents -
losating and trascing the doundaries bLetwsen the various wnids
in the field, It is for thess reasons ¥ha$ this awshor .
bellieves theat no definite conolusions sensmrning the ages of )
#hs two metamorphic units(Valley Sgring OGneiss and nmnmo
Sahist) san be mads at the pressnd Sime.



Gnaies-Schist Unib
The exposed Precmsdrian meismerphie roaks in the
Pontotoc area scnsist predominantly of gnefss with uiner
amountss of uMﬁ. and for this reastn Wre mapped ss &
Mli wmtt,
. The geologlo unmi ‘vatwesn the gaeiss~asning
" wikt and s Hickoyy Sendstons Nesher in the soutnern part
of the ares is covered by soil exosps In & few lesslisies,
he this m-n the muet was mapped as an inferred: mnn.
mllmﬁtli unit has been intruded by smell aplite diles
and granite masses.

dsholenr ‘

In she m»)mu-« the gneisses are light pink
%o yeddishegray and scnsisi prédominantly of quaris and felds~
pathio minerals aslong with some ferromsgnesisn uinerels whieh
tnslude Biotide and hornblende, Nost of the gnelss ia squde
mm'ﬂ asphanitie with poorly developed foliation, | LY
acsrser texture and & better development of foliation were
observad in a few wnnu'qt she gneiss.

A large vein of milky quarts was observed in he
gaetaseichist wnis (Plave IV). Thls vein has the same north-
wess trend as dces the fallation of the gneiss-schisd ualt,

¥ners axposed, the sshists were yellowlshe %o Teds
alshebroun, and eomtained musecvite, blotite, hornblends,
and some ,hk feldspar, ’



PLATE IV

QUARTZ VEIN

Casner property about l.3 miles east of Field Creek Community. The
width of this vein is about four feet.
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Distribution and Topography

The gneiss-schist unit is exposed in the southern
and southeastern parts of the Pontotoo erea. As previously
stated, the gneiams predominates over the schiat ln the ares.
The predominantly gneissic unit is part of the large band of
Velley Spring Oneiss mapped by Paige (1912) in his geologlc
follo of the Llano-Burnet quadrangles, Paige's map showed a
band of Valley Spring Onelss extending from the town of Pon=-
totoc southeastward to Sandy Creek, a few miles south of the
town of Jxford, Llano County. This band of gneiss, scoord-
ing to Paige (1912, p. 3), represents au antloline which
trends northwest-scuthesst and plunges to the southesast.
Strike and dip readings taken on the foliatiocn in the gnelss
showed en average strike of N 45° W with dips to the north-
east whioh indicated that the gneiss~schist unit in the Pone
totoo aree is part of the northeastern flank of this anti~
oline. The dipa of the follation of the gneliss-schist unit
range from 16 to 58 degrees.

The schists, being leas resistant to eroeion then
gneiss, are looated principally in low aress and are covered
by soll derived from the schiat in many places. The gneiss
ocours both in low areas covered by soil and in the steep
rugged hills in the southeastern part of the Pontotoc ares
(Plate V).

In the arss south of Pontotoc the maximum relief

1s sbout 170 feet, but the change in elevation is gradualj



FLATE V

PRECAMBRIAN GNEISS

Fig. 1, Precambrian gneiss on Foster Casner's land directly west of
High Rock about 1,2 miles northeast of Field €reek Community. The
rugged topography is characteristic of many of the hills formed by the
gneiss.

Fig. 2. View of the southwest side of Panther Rock about 0.6 miles
northeast of Field Creek Community. FPanther Rock is formed by the
gneiss unit. The tree on top of the hill is ten feet in height.
(Photograph by B. M. Greenwood)



wheress, in the area northeast of the community of Fleld
Creek the topography aonsists of steep, rugged, and barren
hille of gneiss with a maximum relief of about 300 faet and
an average relief of about 100 feet. Panther Rock and High
Rock are the two highest hills of gneiss in this ares having
elevations of 1,864 feet and 1,713 fest respectively,
Another steep hill of the gneiss~-sohist unit forms part of
the escarpment in the properties owned by Nell Harris and
M. L. Roberts sbout 2.4 miles northeast of Pontotos. The
elevation of the gneiss on this hill is ebout 1,780 feet.

IGNEOUS ROCKS

Fine-Grsined dranite

Granite 1a exposed in several loscalities in the
Pontotoo area. The majority of these granite outoreps are
nearly oircular in plan view with diameters of 5 to 10 feet.
I these outorops the granits is poorly exposed, and for this
reason, they were not shown on the geologic msp (Plate I).
These small granite intrusions were cbaerved on properties
owned by Foater Casner, von Simpson, John MoLeod, Jr., and
M, L. Roberts,

Three exposures of granite located west and southe
west of Pontotoo ars shown on the geologlo map (Plate I).
Two of these exposures oonsisted of small granite boulders
protruding from & gran!te-derived soil., The third and largest
exposure consists of largs boulders forming a small hill with
& relief of about 15 feet (Plate VI).



PLATE VI

FINE-GRAINED GRANITE

Fine-grained granite at the intersection of the New Pontotoc Cemetery
road and Ranch Road 734 sbout one mile west of Pontotcc.



In all of the exposures the granite is fine-grained,
equigranular, pink in color, and contains pink feldspar,
quarts, blotite, and some muscovite, The relationship of the
granite %o the surrounding rosks cculd not be determined due
to soil gover, The contacts were plaoed at the outermost

oscurrences of the granite boulders,

Aplite Dikes
The gnelss-sohlat unit is out in many plesces by
very small aplite dtkes which vary from 1/4 to 1 inch in
width, The aplitc dikes consist of fine~grained pink felde
spar and quarts,

CAMBRIAN SYSTEM
The oldest known Paslecfoic roocks found in the Llanc
uplifs are the Riley and Wilberns formations of the Upper
Cambrian Series,

R FORMATION

The Riley Formation was defined by Cloud, Barnes,
and Bridge (1945, p. 154) ",..to include all of the Cambrian
strata in ocentral Texas bDeneath the Wilberns Formation."
The Riley Formation ie divided into three membera whioh are,
in aseending order: the Hickory Sandstone Member, the Cap
Nountein Limestone Member, and the Lion Mountain Sandstone
Mexber,
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The Riley Formation takes its name from the Riley
Hountains in southeastern Llano County whers the three mem~
bers are well exposed. Bridge, Barnes, and Cloud (1947,
pe 100) reported that the thickness of the Riley Formation
averages about 680 feet, and ranges from & little less than
200 feet to about 800 feet. According to Cloud, Barnes, and
Eridge (1945, p. 184), the Riley Formation is thickest in
southeastern Llano County and thinnest in the northwestern
portion of the Llano wplift.

Hiockory Sandstons dember

Definit.

Comstook (1890, p. 285) used the term Elokory as a
series name in his subdivision of the Paleosoloc rooks in the
Llano region, Palge (1911, p. 23) retained the name Hickory,
but revised the Hickeory Series to the Hiokory Sandstone.
Cloud, Barnes, and Bridge (1945, p. 154) redefined the Hiokory
Sandstone and designated it as the basal member of the Riley
Pormation, OGoolsby (1987, p. 53) stated thet the Biokory
Sandstone could be divided intc three members and proposed
that formational rank be given to the Hiokory Sandstone.

Lithology

The sandstones of the Hickory are nocnoaloareous,
nonglauconi tic, and are yellow, brown, and red in color,
Most of the Hiokery Sandstone Membar has weathered to a sandy
soil in the Pontosos area. The upper part of this member is
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exposed in the escarpment narth of Pontotoc, and the middle
and basal portions of the member are expossd in a few road
ocuts along Ranoch Road 501 north of Pontotoc and in stream
banks in the southern half of the Fontotoo area.

The basal pert of the Hiackory Sandstone Member
consiastas of medium~- to coarse-grained, tan and brown, croes-
bedded, quartsose sandatones, A few thin layers of shale
and siltstone wers alsc observed in the lower portion, In
most places where the Precambrian-Cambrian oontact is expoased,
the Hickory Sandstone contains angular to subangular grains
and pebbles of quartz derived from the Precambrien roscks
(Plate VII), These quarts grains and pebbles vary from about
4 mn. to about 20 mm, in diameter, Crosa-bedding is also
quite common in the lower part of the Hiokory (Plate VIII).

The middle Hiokory sandatones are thin- to mediume
bedded, fine- to mediumegrained, tan and yellowish-brown.
Thin leyers of siltstone are interbedded in this middle pore
tion of the Hiokory Sandstone Member. Plate IX shows an
exposurs of the middle portion of the Higkory Member,

The sandstones of the upper Hiokory are red to
brownish-red, and fine« to coarse-grained., The uppermost
15 to 20 feet of the member is dark red in ocolor due to a
henatltic matrix and coating of the sand grains. This upper
portion weathers o a dark red soil, and is clearly defined
on aerial photographs.



PLATE VII

QUARTZ PEBBLES IN BASAL HICKORY

Conglomeratic basal Hickory Sandstone Member with angular to subangular
pebbles of quartz overlying the Frecambrian gneiss.

located on the J, ¥, Barrett property just north of Ranch Road 734 and
045 miles east of Pontotoc,

This exposure is



PIATE VIII

CROSS=BEDDING IN THE HICKORY

Fig. l. Cross-bedding in the Hickory Sandstone Member. This exposure
is in FPontotoc Creek about 1.2 miles west-northwest of Pontotoec on tlhe
L. P. Pankey property.

A 3

Fig. 2. Outcrop of the lower Hicko Sandstone Member just east of the
locality in figure ore above. The beds in the background display
cross-bedding.



FIATE IX

MIDDIE HICKORY SANDSTONE MEMBER

The middle portion of the Hickory Sandstone Member on the Nell Harris
property about two miles northeast of Pontotoc.



kness

Adoording to Bridge, Barnes, and Cloud (1947, p. 112),
the Hiokory Sandstone Nember averagas about 360 feet in thiok-
ness and ranges from O to 415 feet in thickness. The varia-
tion in thiaolmess is sttridbuted to the topography of the Pre-
cambrian surface, irregularities in deposition, end lateral
gradation to limeatone of the upper beds.

It appears that the thicknese of the Hickory Sande
stone Member in the Pontotoo area ranges from O to about 100
feet or more., This eatimate 1s based on the faot that the
Hiokory does not cover all of the Precambrian rooks, and that
about 100 feet of Hlckory is exposed in the escarpment. The
exact thigkness of the Hickory Sandstone Hember in the Pontoe
too area is difficult to estimate for the following reasonsg
(1) the relief of the Precamdrisn surface is not known, end
(2) the wide outorop suggests a repeated sestlon caused by

undetected faults.

Distribution and Topography
The Hiokory Sandstone Member 1s exposed in a large

ares in the southern half of the Pontotoo area. The upper
portion of the member forms the lower half of the esoarpment
while the rest of the membor forms a rather flat surface

broken by a few low hills of middle Hickory Samdstone.



stratigraphio Relationship

The Hickory Sendstone Member unconformably overe
1ies the Precarmbrian gnelas-schiat unit. Lower to upper
portions of the Hickory Sandstone are in contact with the
gnelss-schist unit in the Pontotoc area. The upper portion
of the Hickory Sandstone grades upward inte the Cap Mountain
Limestone Memdber. Plate X shows the upper and lower aontaots

of the Hiokory Bandstone Nembaer,
Cap Mountain Limestone Member

Definition

Cloud, Barnes, and Bridge (1948, p. 164) redefined
Paige's (1911) Cap Mountain Formation, and designated it a
member of the Riley Formation. The Cap Nountain-Hickory
sontaot is placed at the top of a noncaloarecus sandstone sone
and beneath & sone of alternating impure, dark brown lime~
stones end ocalcareous sandatones which grade upwvard into
argillaceous, granular limestones. There is & distinct topo-
graphic and vegetational bresk at the Hiokory-Csp Hountain
gontscts The Cap Mountain forms a steeper alope and supportss
s thicker growth of vegetation than does the Hickory Sand-

atone.

Lithology
The lower part of the Cap Mountain Iimestone Member

consists of slternating beds of medium-grained, brown to

1ight brown, osloare ast and &r 1imest®



PLATE X

HICKORY SANDSTONE MEMBER CONTACTS

Fig. 1. The Hickory-Cap Mountain contact on the W. H. Taylor, Jr.
property about 2.5 miles north of Field Creek Community.

Wl < s S

Fig. 2. The Hickory-Frecambrian contact in Panther Greek on-the W. C.
Davis property about 1.7 miles north of Field Creek Community.
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The beds average about one foot in thiclmess and soms beds
display oroas-bedding. A fev thin layers of gray limestons
coour in the lower portion of this member. This sone of
alternating limestones and asndstones grades upward into
brown and ysllowish-brown, thin- to medlum-bedded, granular,
argillacecus limestones that comprise most of the Cap Moun=-
tain Limeatone Member (Plate XI).

The upper portion of the Cap Mountain contalns
layers of brown, silsy, fine-gralned, glauoonitic limestones
interbedded with some layers of brown, glausonitio, calcare-
ous siltstonss. One layer of gresnish-gray, fine-grained,
slightly ocalcareous sandstone about six inches thick was

observed in the silty facles.

Thickness
The thiokness of the Cap Nountain, as reported by

Bridge, Barnes, and Cloud (1947, p. 113), ranges from ebout
135 to 455 feet and aversges sbout 280 feet.

A thickness of sbout 2€0 feet was estimated for
the Cap Mountein in the Pontotooc ares. This estimats is
based on the dip and the width of the outorop of the Cap

Mounteln Limestone Member.

Distribution snd Topography
The Cap Mountein Limestone forms part of the

esacarpment north of Pontotoo, and in the east-central part
of the area the Cap Mountain forms low hills which have s
relief of about 40 to B0 feet.



PIATE XI

-CAP MOUNTAIN LIMESTONE MEMBER

Cap Mountain Limestone Member in road cut where Ranch Road 501 cuts
through the escarpment about two miles north of Fontotoc.




Stratigra Relation

The Cap Mountein Limestone oonformsble overlies
the Higkory Sandstone except along the escarpment alope
direotly east of Simpson Hollow and about 2,4 miles northe
east of Pontotoa, At this looality the Cap Mountain uncone
formably overlies the Precsmbrian gnelss along the escarp=-
ment slope (Plate XII),

The Cap Mountain Limestone is conformsdly overlain
by the Lion Mountain Sandstone Member except in the vioinie
ties of the three Cretacecus outliiers. At these localities
the Cretageous rogks unconformably overlie the middle to
upper portions of the Cap Mountain Limestone Memder.

Lion Mountain Sandstons Nember

Definteton

The Lion Mountain Sandatone Mewber was first named
by Bridge (1937, p. 234) and was defined as the top member
of the Cap Mountain Formation., Lion Nountsin in the northe
western part of the Burnet quadrangle was designated as the
type locality. Cloud, Barmes, and Bridge (1945, p. 154)
redefined the Lion Mountain Sandstone Member as the top mame
ber of the Riley Formation.

Lithology
In exposures observed along the sacarpment and in

Round Nowntsin, the Lion Mountain Sandatone Member consists
essentially of green to brown, coarse-grained, glauconitie



PIATE XII

CAP MOUNTAIN-PRECAMBRIAN CONTACT

Contact of Cap Mountain Limestone Member overlying Frecambrian gneiss on
the Nell Harris property about 2.4 miles northeast of Pontotoc. The
notebook lies on the contact.
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sendatones, Lanses of limeatone composed of trilobite frag-
ments, referred to as "trilobite hash", coour in the lower
portion of the member, Cross-bedding is obaerved in soms of
the sandstone layers.

The upper portion of this member contains greenish-
gray, shely siltstones (Plate XIII) with brachiopod fragments.
This silty sone i& exposed at the junctlion of Ranch Road 501
and the road lesding to the abandonsd ckliche quarry about
2,2 miles north of Pontotoo.

The upper half of the Lion Meuntain Member includes
dark green, highly glsuconitisc, oroass-bedded sandstoned. Black,
rounded to subrounded, hematits nodules coour in the sandy
scil which weathers from the Lion Nountain Ssndstone (Plate
XIv).

oime:
Acaording to Bridge, Barnes, and Cloud (1947,
pe 114), the Lion Mountain Member is 20 feet thick in the
type seotion, but attains a maxizum measured thioknesa of
50 feet elsewhera. In the Pontotooc area the Llion Mountain

is 40 feet thlck at Round Mountain.

tribution_and To
The Lion Mountain is exposed at the top of the
western and central portions of the escarpment and along the
slope of the eastern portion of the escarpment. This member
weathers quite readily into a sandy soll.



PIATE XIII

LION MOUNTAIN SANDSTONE MEMBER

-

-

Lion Mountain Sandstone Member in road cut on Ranch Road 501 about 2.2
miles north of Pontotoc and just south of road leading to the abandoned
caliche quarry.



PIATE XIV

HEMATITE NODULES IN LION MOUNTAIN

Fige 1. Hematite nodules of the Lion Mountain Sandstone Member on the
southern slope of Round Mountain about four miles northeast of Pontotoc.

L4
§ .- o
Fig. 2. Roadside exposure of hematite modules in the Lion Mountain

Sandstone Member on W. H. Taylor's land about 0.6 miles east of Round
Mountain. ¥ :
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Stratigraphic Relationship
The Lion Mountain Sandstone overlies the Cap Moun-

tain Limestone and is the upper member of the Riley Formae
tion, The upper boundary between the Lion Kountaln and the
overlying Welge Sandstone 1s sharp snd represents a dlscon-
formity. The lower portion of the Lion Nountain grades
downward into the Cap Mountain Limestons. In mapping, the
lower boundary was located at the lower edge of a aparsely
vegetated bench. In some places where the roocks ere poorly
exposed, the lowsr boundary was placed at the base of the
first sandstons layer which contained a large amount of
glauconite,

The Lion Mountain Sandstone is overlain by rooks
of Crataceous sge in the vicinities of the three Crotagecus
outliers.

In the ares north of the abandoned caliche quarry
the Lion Nountain Sandstone has been cut by a number of faults
which repeat this member ae wsll as bringing 1t into fault
gontaots with the Welge Sandstone end Cap Mountain members.

WILBERNS FORMATION
The Wilberns Formation was named by Paige (1911,
pe 23) for the rocks exposed at Wilberns Glen in Llano County.
Present usage retains the lower boundary of the Wilberns
Formstion as defined by Paige (1912, p. 6) at the "...top of
the glauoonitic sendstone which forma the upper member of the
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Cap Mountain Formation." FPaige looated the upper boundary
at the base of the overlying massive chertebearing bsds, but
the upper boundary was redefined and pleced at the top of

the Cambrisn System by Cloud, Barnes, and Bridge (1945,

pe 181). The ¥1ilberns Formation is divided into four members
and ranges in thicimess from 640 %o 610 feet.

Welge Sendatone Nember

Detinition
The Welge Sandstone Member of the Wilberns Forma-

tion was named by Barnes (1944, p. 37) from the Welge land
surveys between Threadgill and Squaw oreeks in Gillespie
County, and was designated as the bottom member of the Wile
berns Formation., The member was later desaribed by Bridge,
Barnes, and Cloud (1947, p. 114).

Litholo,

The Welge Sandstone consista of brownish-yellow,
medium-grained, nonglauconitic and noncalosrsous sandstonse
whioh sontains quarts grains with recomposed faces which are
the result of secondary growth of quarts sbout a quarts grain,
These recomposed grains glitter in sunlight end are considered
&« characteristic feature of the Welge Sandastons.

In the Pontotoc area the Welge Sandstone has all of
the properties just mentioned, snd is also very friable, The
individual grains are well rounded.
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Inickness

According to Bridge, Barnes, and Cloud (1947,
Pe 114), the Welge Ssndstone is 27 feet thiok in the type
lcaelity, This member rangea in thickness from 9 to 35 feet
and averages 18 feet. In the Pontotos ares 25 feet of Welge

Sendastone was messursd at Round Mountain,

Distribution and Topogrsphy

The Welge is exposed as a topographic benoh in
Round Mountain (Plate III) and along the slope of the eastern
portion of She escsrpment. In the western and central parts
of the Pontotoo area the Welge Sandstone weathers to a sandy
soll (Plate XV).

Steatigraphlo Relstioasnip

The Welge-Lion Mountain oontaot 1s abrupt and is
easily traged along the escarpment and in Round Mountain,
while in the low areas the contact is extremely difficult to
locate in the sandy soll which is covered by tall grasses.
The Welge-Morgan Creek oontact is transitional and was placed
at the base of the dark maroon, arensceous limestones of the
Morgan Creek Member. This sontast is easily detected in good
exposures (Plate XVI), The Welge Sandstone is unconformably
overlsin by Cretsceous rocks in the west-central and oentral
portions of the Poantotoo ares, In the central portion of the
Pontotoo area, faulting has repeated the Welge and has brought
it into fault oontaots with the Morgan Creek, Lion Mountain,
and Cap Mountain members,



PIATE XV

WELGE SANDSTCNE MEMBER

The Welge Sandstone Member on the W. H. Taylor property about 100 yards
east of Round Mountain.



PIATE XVI

WELGE-MORGAN CREEK CONTACT

The Welge-Morgan Creek contact about 100 yards east of Round Mountain,



Morgan Creek Limestone Member

Definition
The Morgan Creek Limeatone Member of the Wilberns

Formation was nemed by Barnes (Bridge, Barnes, and Cloud,
1947, pe 114) from exposures on both the north and south

forks of Norgen Creek in Burnet County.

Lithology
The basal Morgan Creek limestones are sandy, dark

maroon in color, and grade upward into well=bedded, gray snd
greanlsh-gray, medium-gralned, gleuconitic limestones.

The upper half of the member contalns several thin-
bedded, gray ailtstones interbedded with llght gray, medium-
grained, glsuconitio limestones. Small subspheriocal bioherms
about a foot in diameter end somposed of dense, gray, non-
glauconitic limeatone are also found in the upper half of the
member.

Plate XVII shows the upper limestones of the Morgan
Creek Member., A zone of very thin-bedded to shaly, light
gray siltatones ogours as the topmost five feet of the member.
Two layers of medium-bedded, light gray limestone ocour in
the siltatones, The contact betwsen the Morgan Cresk Lime-
stone Hember snd the Point Peak Shale Member is gradational
end 1s difficult to locate asourately. Several oriteria were
used in locating the contactj they arel (1) the Poink Peak

Shale forms a topographio low while the Morgen Creek Limestone



PLATE XVII

MORGAN CREEK LIMESTONE MEMBER

-
-
L

Upper portion of the Morgan Creek Limestone Member exposed in East Deep

Creek just south of Ranch Road 501 on the W. H. Taylor property about
one mile northwest of Round Mountain. This exposure illustrates typical
Morgan Creek weathering. ;
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forms & topographic bench, (2) vegetetion is sparse on the
Point Peak Shale while the Morgan Creek vegetation 1s falrly
dense, and (3) the weathered shales of the Point Peak Nember
are very thin to platy and displey minor foldings; whereas,

the siltstonas at the top of the Morgan Creek Member are well-
vedded, but are not as thin or platy as the Point Peak shales
por do the siltstones display any folding.

Thicknes

Ascgording to Bridge, Barnes, and Cloud (1947,
pe 114-115), the Morgan Creek Member in the type looality in
Burnet County is about 110 feet thick. This member ranges
in thiokness from about 70 fest in the Point Peak and Carter
ranch sections [Llano county] %o 160 feet in the Salt Branch
section |Ban Baba County], and sverages sbout 120 feet, In
the Pontotos area the thickness of this mewber is estimated
to be about 100 feet.

Distridbution 2o, 3

The Morgesn Greek strata dip northward and orop out
in the low area north of the escerpment and extend the entire
width of the Pontotoo arsa, In the eastern part of the area
the Morgan Creek Hember forms the upper alope and top of the

asoarpment.

Stratigraphic Relationship
The Morgan Creek Member occurs in the normal strati-

graphic sequence with the other Upper Cambrian members in most
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places, but 1s overlain unoonformably by Cretacecus rooks in
aeveral areas north of the escarpment. The lower boundary

is placed at the base of the Eone of marcen limestones and
the upper boundary is placed at a topographic snd vegetational
break as previously described in the disoussion of the Morgan
Creek lithology.

Point Peak Shale Momber

Definition
The name Point Peak Shale was applied by Eridge

(Bridge, Barnes, and Cloud, p. 118) to the rooks exposed on
the acuth slope of Point Peak, & conapicous, 1solated hill

sbout four miles northeast of Lone Orove in Llano County,

Lithology

The Point Peak Shale Member oonsists of tan to
gresnishegray, aalosreous, thin to platy shales intervedded
with light gray siltstones, gray, thin- to medium-bsdded
limestones, snd thin beds of intraformational conglomerates.
Minor folding of the shales is obaserved in aome exposures
(Plate XVIII), The limestones ars similar to those in the
upper portion of the Morgan Creek Nember, but are finer-
grained, Thin beds of intraformational conglomerstes ocour
in the upper half of ths member. These beds vary from 4 to 6
inches in thiokness and consist of angular pebtbles of various
sises, lithologies, and oolors in & matrix of fine-grained,
81lty limestone.



PLATE XVIII

FOIDING AND BIOHERMS IN POINT PEAK
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Fig.. I.. Minor folding due to compaction in the Point Peak Shale Member

exposed in road cut on Ranch Road 501 about l.3 miles northeast of
Round Mountain.

Fig.. 2.. The "cabbage-head" structure of the Point Peak biocherms on the
T.. M. Myrick property about 4.8 miles north of Pontotoc.
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A sone of stromatolitic bioherms forms the upper
portien of this ber. The bioh » whioh range from 1 %o

20 feet or more in dismeter, are composed of dense, varigated,
sublithographioc limestone and usually display a "oabbage-head™
strusturs on the surface (Plase XVIII, fig, 2)., This sons of
bicherns is interbedded with coarse-grsined, mediumebedded,
8ray $o brownish-gray limestones whioh are folded sround the
bioherms, BHome of the limestone beds below the biohera zone
display large ripple marks about shree inches in amplitude
and about one foot in wave length. Although this scne of
bicherms was mapped as a separate unit, 1t 1s commonly con~
sidered to be the upper part of the Point Peak Shale Member.

skness
Bridge, Barnes, and Cloud (1947, p. 115) reported

that the Point Peak Member ranges in thiclimess from 25 to 270
fest and averages about 160 fest, and thet the member thins
from the northeastern to the southeastern parts of the Llano
uplift. They also reported that the bottom boundery of the
Point Peak Member 1s not at a constent stretigraphic horison,
It ranges from 90 fest above the bass of the Wilberns Forma=
tion in the Point Peak area [Llsno County] to about 170 feet
above the base of the Wilberns Formation in the Salt Branch
area [San Ssba County]. Acoording to Bridge, Barnes, snd
Cloud (1947, p. 116), the difference in position of the bound-
ary above the base of the Wilberns Formation is bellieved to be



4«

due chlefly to faoles ohange from Point Peak shales to Morgean
Creek limestones.

The thiolkness of the Point Peak in the Pontotoo
area 1s estimated to be about 160 fest. The bioherm zone,
with an average thickness of about 50 feet, forms the upper
portion of the Point Peak Member,

Distribution and Topogrsphy
The Point Peak Shale crops out in the northern one-
fourth of the Pontotos area. B the lower portion of

this member erodes readily, it forms low, relatively flat
areas except where it is capped by the dioherms; then it
forms hills having a relief of about 50 feet or more,

Stratigraphio Relationship
The FPoint Peak Shale grades intoc the underlying

Morgan Creek Limestone and is conformably overlain by the
Sen- Saba Limestone. The Point Peak Shale iz also unconforme-
bly overlain by Cretsceocus roocks in the area north of Bush
%indmill snd in the area directly east of the Fay Miller

ranch house about 3,7 miles north of Pontotoe.

S8an Saba Limestone Member

Defintticn
The neume San Saba was first used by Comatook (1890,

Po 566) as a series term for the limestones exposed at Camp
San Saba in MoCullooh County. Bridge, Barnes, and Cloud



{1947, p. 117) redefined the San Seba Limestone as the top
member of the Wilberns Formation.

Iitholegy

The lower half c¢f the San Saba Member consists of
1ight gray, thin=bedded, sublithographic to fineegrained
limestones that weather to medium gray and tan colors. These
limestones display folding over the Polnt Feak biocherms., The
eontact between the San Saba llimestones and the Point Peak
bioherms is easily traced in the field, In the middle to
upper portion of the member the limestones are more granulsr,
gray to brown, medium~ to thick-bedded, slightly glauconitie,
and silty. The beds weather into large blooks with orinkly
surfaces on the sides of the blooks (Plate XIX)., It is
believed that the orinkly surfaces are caused by differsntisl
weathering of limestone and silt,

The presence of joints within the San Ssaba Nember
is suggested by 3 (1) the limestones weather $o large blooks
at the surface, and (2) aerial photographs of the San Saba
Hembey show glosely~-spaced tree alignments which have a

general northeast trend.

Thigkness
Acoording to Bridge, Barnes, and Cloud (1947,

Pe 117), the average thiokness of the San Saba Nember is
sbout 280 feet, About 100 feet of the San Baba Member 1ias
exposed in the Pontotos area., The San Saba-Ellenburger oone

taoct oococurs some distanss north of the Pontotoo area.



PLATE XIX

SAN SABA LIMESTONE MEMBER
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Weathered San Saba Limestone Member blocks wlth the typieal erinkly

ridges on the surface. This exposure is on the T. M. Myrick property
about 4.9 miles north of Pontotoc.
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gtribution To [
The San Saba Limestone Member 1s exposed in the
hilly terrain along the northern border of the Pontotos area.
The member oapa some of the hills and dips gently to the

north.

Ssratigraphle Relationship
The 8en Saba=-Point Peak econtact ias conformable; the

boundary being placed st the top of the Point Pesk biocherm

TOnee

CRETACEOUS BYSTEM

Three outliers of Cretaceous strata consisting of
a conglomerate-sandstone unit, a siltatons unit, and 8 limee
stone unit are found in the Pontotoa area. A (retacecus sge
1 given to the strata in the thres outliers on the basis of
11 thology, struoture, and paleontology, DBecauss of their
high chalk content and white to yellow colors, these rooks
are distinctly different from any of the Paleosoic rocks.
The chalky rocks dip very gontly to the north, unconformsbly
overlis the Cambrian units from the Cap Mountain Limestone
Member to the Point Peak Shale Member inolusive, and are not
involved in the faulting. The fossils that were found in
thess beds are oharsateristic Cretsoecus organisms and includes
Lunatia 8p., Menopleura mercids White, Pegten sp., of. Caprinue=
loides sp., of. Touceaia pataglata White, and of . Turritells 8p.
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The atrats comprising esch cutlier were measured and desorived
in detail. The measured seotions are found in the appendix of
thls repart, In measuring these seotions 1t was found that
the Crestaceous rocks in the Pontotoc ares consist of three
lithologic units, which sre, in assending order: s basal oon-
glomerste~sandstone unit, a ailtatone unit, snd a limestone
unit. The boundaries between these units are gradational,

and in most places, are covered by soil and vegetation. For
these reasons, the Cretaceous rocks wers mapped as one unit
instead of thres ssparate units.

The general lithology of each of the three units
will be described in the following seoticns, Discussion of
the age of the Cretaceous rocks in the Ponto%oc area will
follow the deseription of the rooks,

Besal Conglomerate-Sandstone Unit

Lithology

The conglomerate consists of variocus sises of sube
rounded to subangular pebbles and cobbles derived from the
Cambrisn atrete in a matrix of light brown to reddish-brown,
fine- to coarse-grained, ferruginously stained, oalcarecus
sandatone (Plate XX).

The conglomerate grades vertically and laterally
into yellow to white, fine~ to medium-grained, calcareous
sandstones. The amount of calcarecus cement appesrs %o vary
in pleces, because the sandstons is both friesble snd hard
and weathers to rubble (Plate XXI),.



PLATE XX

CRETACEOUS BASAL CONGLOMERATE

Fig. 1. Boulders of basal Cretaceous conglomerate exposed on the slope
of the west branch of Simpson Hollow on the Nell Harris property about
2.2 miles north-northeast of Pontotoec. (Fhotograph by E. J. Graczyk)

Fig. 2. Weathered basal Cretaceous conglomerate on the slope directly
east of the caliche quarry on the Nell Harris property about 2.2 miles
north of Pontotoc.



PIATE XXTI

CRETACEOUS BASAL SANDSTONE
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Basal Cretaceous sandstone at the base of the "Bush Windmill"™ section
on the W. H. Taylor property about 3.1 miles northeast of Pontotoc.



Thi [l

The upper contact of the songlomerate-sandstone
unit 1s Aiffioult to cbserve due to soil cover and to the
trensition from sand to silt, In general the thickness of
this unlt varies from less than 10 feet to 20 feet. It 1s
believed that this variation in thiokness is due %0 &
slightly uneven Cambrian deposltional surface and the grada-
tion into the overlying siltstones.

Distribution apd Topogrephy

The basal conglomerste-sandstone uni¢ erodes very
readily and forms a gentle slope whioch 1s partlslly to com=
pletely covered by soll and talus from the overlying units,
Fair exposures of the conglomerate were found in Rattlesnske
end Simpson hollowa and on the west side of Poker Hollow,
The sendstone unit is partislly exposed along the escarpment
face between Bush Windmill and Flag Ridge. In the rest of
the area the basal unit is coversd by sandy, silty, chalky
soil and rock debris.

Siltstone Unit

L1 thology

The contect betwesn this unit and the underlying
oconglomerate~sandstone wnit was picked where chalky, silt~
sized material becomes predominant over sand-sised material,

The siltstone unit consiste of white to yellow, thin- to
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thick-bedded, srgillaceous, chalky siltstones, The chalk
content inoreases toward the top of the unit while the sand

content decreases,

Thicimesa

Thigknesses ranging from 9 to 35 feet were measured
for the siltstone unit in the Pontotoo srea. T7he gradation
of this unit into the under- and overlying units accounts for

the varlation in thiokness.

Distridbution and Topography

The siltatone unit oocurs in all three Cretaceous
cutliers., The siltstones are fairly susceptible to ercsicn,
forming modarate slopes covered by soil and rook debris
(Plate XXII).

Paleontology

A rossll sone countaining casts of Monopleurs margida
White, of. Turritells sp., and a few unidentifisble pelecypods
were found in & layer of slltstone at the bottom of the east
side of the abandoned caliohe quarry about 2.2 miles north of
Ponitotod., A few peleoypod molds and one eohinold osst wers
found at other sliltstone localities, but aculd not be identi-
fied,



PIATE ZXII

CRETACEQUS SILTSTONES

The siltstone unit (Nos. 2 to 4) in the "Bush Windmill" section on the
We He Taylor property about 3.1 miles northeast of Pontotoc.- Unit 5

shows weathered beds of the overlying limestone unit.- The unit numbers
2 to 5 refer to the different lithologic units in the section measured

at Bush Windmill.- The measured section is given in the appendix of
this report.
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Limestone Unit

Litho

The limestone unit consista of hard, light and
yellowishegray, thiok-bedded to massive, fine- to coarse-~
grained, chslky, arglllacecus 1imestones whioh weasher %o
light gray, flat, Yuggy, thick«bedded blocks and to blask
soll on the top of the outlliers (Plate XXIIX, fig. 1),
ané to light gray, massive boulders and to grey soil along
the escarpment (Plate XXIV, fig. 2}, The black soll is
characteristioc of Cretaceous limestones.

This unit also contalns a few thickebedded, yellow=
{ah~gray, granular, slightly arenscecus limeatones that orop
out along ths escarpment slope.

The wppermost limestone beds at the Bush #indmill
locality aontain very thin seams of ohert and chert nodules.
Fragments of the chert nodules are found on the surface at
the top of the hill (Plate XXIV, fig. 1), 7This was the only

locality where ohert sesms and nodules were found.

Thicknes

The thickness of the limestone unit ranges from 20
to ¢6 feet. This varistion in thiclmess is due to gradasion
between the siltstone snd limestone units, and to the varying

amounts of limestone removed by erosion.



FILATE XXIII

CRETACEOUS LIMESTONES

Fige 1. Cretacecus limestones south of the caliche quarry on the Nell
Harris property about 2.1 miles north of Pontotoe.

Fig. 2. View showing the vuggy appearance of weathered Cretaceous
limestones at the same locality as in figure one above.



FPLATE XXIV

WEATHERED CRETACEOUS BOULDERS AND CHERT FRAGMENTS

Fig. l. Chert fragments covering the surface at Bush Windmill about.
3.1 miles northeast of Pontotoc. :

A .- a5 . . A
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Fig. 2. Cretaceous limestone displaying large weathered boulders on

hillside directly south of the microwave relay station about 1.8 miles
north-northwest of Pontotocs
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Distribution and Topography

The limestone unit caps about one-hslf of emoch
Cretaceous outlier in the Pontotoc area. The surface of the
outliers ias fairly even (Plate XXV), The limestone unit 1is
relatively resistant to erosion thus forming a protective
cap for the underlying siltstcne unit,

Paleentology

A magsive layer of yellowish-gray, coarse~grained
limestone, containing & large number of silicecus fossils
that ere similar to Tougasie Ratagiate ¥White, Ca oide
8p., and Turritellas sp., oocurs along the escarpment face
west of Bush Windmill, Unidentifisble pelesypods were also
found in the limestone beds ompping the hill Just south of
the abandoned caliche quarry.

Age

Provious Investigstions
In his geologic map of the Llano-Burnet quadrangles,

Paige (1912) mapped the three Cretacecus outliers in the Pon-
totoo ares as the Edwards Limeatone, but did not aspecifically
state the evidence used in ldentifying the strata.

Sellards, Adkins, end Plummer (1033) mapped the
outliers as the Fredericksburg Group in their Geologio Map
of Texas. HNo mention of the outliers in the Pontotoe arsa
vas given in the accompanying report, "Stratigraphy of Texas",
by Sellards (1932).



PLATE XXV

CRETACEOUS OUTLIERS
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Fige 1. The Cretaceous outlier in the vicinity of Bush Windmill about
3.2 miles northeast of Fontotoc.
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Fig. 2. The Cretaceous outlier west of Ranch Road 501. The arrow
points to the microwave relay station which is located about 1.8 miles
north-northwast of Pontotoc.



Plusmer (1940) published a geologlsc map of San
Saba County in whioh he mapped the outliers as Lower Creta-
geous, but did not apecify the exsot formation or formations,
As there was no report scoompanying this geologic map, no
svidences were given by Plummer for his general classifioca-
tion of the Cretmceous etrata in the Pontotos area.
The Cretamcacus outliers were remapped by Plummer
(1950). He mapped the rocks of the outlier at the microwave
relay station as the Travis Peak Formation, and the rocks of
the outlier at the Bush Windmill &s the Comanche Peak Lime-
atone, The roeks ococourring in the oentral outlier were not
designated. Plummer did not refer to these three outliers
in his repors, but he did refer to a measursd section at
Shin Oak Mountain whioch is about four miles northeast of the
Pontotoo arsa. The measured section given by Plummer {1980,
Ps 114) 1a as follows:
Thickness
Edwerds Feet Inches
3+ Limestone, light gray so white,
hard, breaks with sonchoidal
fracture, mostly unfossilifercus., € ]
Walnut}
2, Harl, chalky, soft, fossiliferous,
interbedded with at lesat four
layers of fairly hard, chalky
1imeston®ssceceserceccestersasoeasdd o
Basal songlomerate
1, Limestone, light gray, hard, sub-~
orystalline oontaining a great
mmber of small, l\{blng\zlu' to

angular ohert pebbles a frastion
of an inoh in 81%@sccessscoscecese 2 ]

1 It 1s believed that the term Walnut, as used in the
measured seotion above, 18 a printer's error, and that



Based on studies by Taff (1892), Cuyler (1931),
and Barnes {(1941), Plummer (1950, p. 101) etsted that the
Cretacecus strate were deposited in a transgressing sea.

The older Cretaceous units are overlapped by the suceeding
younger Cretmceous units toward the center of the Llano
region until, in the Shin Ogk Mountains in southwestern San
Saba County, Comanche Peak Limestone is found overlying
Cambrian rogks. According to Plummer, this stratigraphle
relationahip indicated that the Llano region was an islsnd
during most of Early Cretaceous time, and that the first
Cretasosous rooks deposited over the entire region wers sither
the upper portion of the Comanche Feak Limestone or the lower

portion of the Edwards Limestone.
Disoussion

Lithology
The similarity in lithology batween the Cretaceous
strata in the Pontotoo area and the Cretaceous strata in
other parta of the Llano region is not very glose, Some of
the Cretscecus limestones in the Pontotoo area display 1itho-
logio and weathering charscteristiocs similar %o those of the
Edwards Limestons in that they are coarse to granular, hard,

it ahould have read Comanche Peak. In his report
Plummer referred only to the Comenghe Peak at the
Shin Oak Mountain locality, and on the geologic map,
only Comanche Peak and Edwards are shown at the Shin
Oak Mountain locality.
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and gontsin chert sesms and nodules. The limestones in the
Pontotoo ares are resistant to erosion and form a nesrly
level proteative oap over the underlying siltstone and basal
songlomerate-sandstone units. The limestones weather to
wuggy and pitted surfaces and to black soil.

The sparsely foasiliferous, chalky siltstones erode
readily to moderate slopes whioh, in most places, are covered
by soll end rook dedris, The presence of Monopleura marolids
Wnite in the siltstone unit suggests that this unit is also
equivalent to the Edwards Limestone. The basal oonglomerates
and sandstones represent initial Cretaceous sediments whioh
were deposited on an erosicnal surface.

The vertical transition from conglomerate to asand-
stone to siltstone to limestone in the Pontotoo area seems
to indicate that the rooks were deposited in & transgressing
sea, which would be in agreement with Plummer‘s (1959, p. 101)
conclusion that in the Llano region, the contact of the Creta-~
oceous strata with the Precasbrisn end Paleosoic strata 1s that
of a progressive overlap toward the center of the uplifs,

Cartwright (1982, figs., 1, 2, and 3) presented cone
tour maps of the pre-Cretaceous and pre~Fredericksburg deposi-
tional surfaces whigch showed high areas to the south and
gouthwest of the Pontotoo ares., Cartwright's lsopach map of
the Trinity aivision (1932, fig. 2) showed the absence of the
Trinity in the Pontotos vieinity, These maps also showed that
the Pontotoo area was & topographle high during the time rooks
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of the Trinity and the lower Frederioksburg groups were
deposited. This evidence and the lithologic chsracteristiaes
of the 1imestones, and possibly the ailtatones, indioate that
the Cretaceous rooks in the Pontotoc area are squivalent to
the Edwards Limestone which 1is ths upper formatiocn of the
Fredericksburg Group.

Palecntology
The fossils found in the Cretaceous atrata in the

Pontotoc area wers poorly preserved, ocourring mostly as
oasts and fragments of siliceous replacements. Two forms
which were identified, with the asaistsnce of Drs. K. J.
Koenig and K. P, Young, sres Toucasis patagiats White and
Monopleura marcids White whioch are Upper Frederioksburg in
age and commonly ocour in the Edwards Limestone. Other
forms which were identified, with the assistanee of Dr. K. J.
Koenig end Mr. F. E. Smith, are similer to the generat
Caprinuloides sp., Turriteils sp., and Lunatis sp.. Fragments
of a Pecten sp., & few pslecypods, and one echincid were also
found, but could not be identifisd. Caprinuloides is &
characteristic fossil of the Edwards Limestone.

The fact that some of the limestones In the Ponto-
tooc area sontain fairly lerge numbers of foraminifera suggests
an ege equivalent to that of the Edwards Limestone which also
hes a high foraminiferal content (F. E, Smith, 1962, psrsonal
comsmmication). The foraminifera in the limestones in the

Pontotoo area gould not be identified.
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The general assemblage of the fosasils found in the
Pontotoo area indigates that the Cretaceous rocks in the ares

represent the Edwards Limeatone of the Frederiocksburg Group.

Conclusi.

On the basis of lithology and fossil eontent, the
author believes that the Cretaceous rooks in the Pontotoo
area are a part of the Upper Fredericksburg Group, and that
the limestones and siltstones represent the Edwards Limeastone.
The basal conglomerates and ssndstones in the Fontotoc area
mey represent elther pre-Fdwards (upper Comanche Peak Limee

stone) or Edwards Limestons deposits.

QUATERNARY SYSTEM

Quaternary deposits include conglomerates and
alluvium which consist of silt, sand, and rook debrils derived
from Nesosoio, Psleozolc, and Precambrlan rocks. These
deponits are small and ocour principally in the major streams.
The major portions of the Recent sediments are ocarried sway
from the Pontotoo area by the ocscassional torreatial rains
end floods, thus keeping the amount of Recent sediments in

the area to s minimum,



STRUCTURAL GEOLOGY

REGIONAL STRUCTURE

The Llano uplift s a structural dome whioch 1is
expreased topographically as a basin exposing Precambrian
and Paleosois rocks. Relatively flat-lying Cretacecus
strata fora the rim of the basin, The basin area is some-
what elliptical in shape with the long axis being 80 miles
in length and extending in a west-northwest direction. The
length of the minor axis is gbout 40 miles. The surface
area affected by the uplift is adbout 100 miles in diameter
with an area of about 8,000 square miles (Pluwmser, 1950, p. 7).
The Pontotoo ares is located on the northern flank of the
Llano uplift,

Precambrian rocks, which cocur at depths of 4,000
to 6,000 feet below mes level in Sutton, Schleiocher, Tom
Green, Coke, Eastland, and Erath oounties adjacent to the
Llano uplift, are found sxposed at slevations over 1,000
feet above sea level in the oenter of the uplift indiocating
that ths smount of uplift is between 5,000 and 6,000 feet
(Bellards, 1932, p. 30).

The thinning of the Chappel and Barnett formations
over the Llano uplift indioated that uplifting of the Llanc
reglon began in Mississipplen time (Sellards, 1934, p. 84).
Cloud and Barnes (1948, p. 121) inferred that the final
atages of deformation osourred prior to the deposition of
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Canyon strata, They reported that the Strawn Formation is
faulted whereas strata of Canyon age overlap the faulted
Ellenburger Oroup and are not ‘S.nvolna in the faulting.
Cloud and Barnes also stated that it is not known whether
the faulting was in progress during the depoaition of Strawn
rogks or was a post-Strawn and pre-Canyon event.

The general trend of the faults in the Llano region
is northeast-southwest snd has been designated the “Llano
system of faults® by Sellards (1934, p. 86). According to
Cloud and Barnea (1948, p. 118), the faults are normal or
vertioal and range in dip from about 60 to 90 degrees.

The Paleosolic strata are not strongly folded in the
Llano region. Some gentle anticlinal and synolinal folds
have been reported by Paige (1912), Cloud and Barnes (1948),
Grote (1954), Sweet (1957), Mounce (1957), and Miller (19587},
Cloud and Barnes (1948, p. 121) reported that the axes of
many of the folds within the Paleosols strata are aligned in
& northwest-southeast direation, but recogniszed that other
alignments are also present, In his review of the literature
pertaining to Paleozois folding, Pool (1960, p. 71) reported
that the fold axes trend between northwest and northeast, and
that the folds generally plunge away from the uplift. Pool
also reported that the faults antedated the folds, and that
the faults are both parsllel to and perpendioular tc the fold
axes, Minor folds caused by drag sleng feults, slumping inse
limestone sinks, and oompaction of beds around the bioherms

are comxon to moet of the Llanoc region,



Several arches extend outward from the Llano uplift.
Two of these srahes, the Conoche arch trending northwest, and
the San Maroos aroh plunging southeast, soincide in position
and trend with the known Precaxbrian folds, The other arches,
the Lampasas arch trending northeast, the Edwards arch trend=
ing southwest, and the Bend aroh trending north-northesst,
are nearly perpendicular to the Pracambrian folds and are
nearly parallel to the trends of post-Bend faults (Sellards,
1934, p. 87).

The Bend arch was recognized as a northward-plung-
ing antioline by Chemey (1918, p. 109+110). Sellards (1934,
pe 91) reported that the Bend arch is parallel to the post-
Bend feult system of the Llanc uplift snd may have an aotual
reletienship to that faulting., Such a relationship would
aooount for the asymmetrio form of the arch and for 1ts
relatively steep, probably faulted, east slope. Both
Levorsen (1927, p. 679) and Cheney (1929, p. 11) stated that
the Bend arch was formed by two separate earth movementst
the first movement coccurred during or prior to Strawn time
forming an eastwardedipping homooline; the second movement
oceourred during lLate Pennsylvanian and Permian time causing
the region to be tilted to the west, thus forming the aroh.

The Lampasas arch is s broad erch which begins in
the northeastern part of the Llano uplift and trends northe
sastward through the western part of Lampasas County. This
arch ias recognised from relatively few well redords, and 1t



13 not possible to determine tc what extent the areh is
1imited at either side by faulting (Sellarda, 1934, p. 89),

According to Sellards (1934, p. 44), the San
Marcos arch was a brosd positive element which resulted in
the thinning of Upper Cretaceous formations. The arch was
submerged during Early and most of Late Cretacecus time.

The Edwards arch 1s a broad fold trending south-
wostward from the Llano uplift and is perpendioular to the
8an Maroos arch, Dats obtuined from the few wells drilled
in the area of the Edwarda arch indioate the possible presence
of faults along the southeast boundary of this structure
(Sellards, 1984, p. 67). Sellards stated that these probable
faults do not cut the surface formstions, end for this reason,
he believed that they may be part of the Llano system of
faults.

The Conoho arch was first recogniszed by Cheney
(1929, p. 557)s This arch parsallels ths trend of the Pre-
gambrian folds and the San Marecs sroh, and extends north-
westward from the Llano uplift. Cheney (1940, p. 29) atated
that the Conche arch had started to develop by Early Ordo-
vician time as indicated by loss of beda of Early Ordovician
age toward the srch. The arch was re-elevated and seversly
eroded during post-Bend time.

Cheney (1940, p. 105) oonaldersd the major atruo-
tural features of the Llano region to be narrow, northesste
trending grabens between stable aress or horsts, and inferred
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that the horats and grabens were tilted parts of the Concho
arch, Cheney applied the names Richland Springs, Pontotoc,
Sen Saba, end Lampasas axes to the horsts, The Pontotos
area is situated on the Pontotoo axis which is about 12 miles
wide and is bordered on the west side by the Predonia fauls,
and on the east side by the Smoothingiron Mountain fault,

Several theories have been proposed to explain the
origin of the faulting in the Llano uplift. Paige (1912,
P+ 10) stated that the nearly vertical faults whioh have the
same northesst trend as the folds are indicative of compressive
stresses. Paige stated that 1f the folds were produced by
tensional stresses, as would be involved in doming by direct
vertiocal uplift, elongetion of the beds would have resulted
and normal faults with moderate dips would have been devel-
oped. Such evidences were not found in the Llanc region.
Peige believed that vertical or nearly vertioal faults aloné
are not indicative of apprecisble elongation of the surface,
but when combined with folds they are an expression of rellief
from compresalon by vertical movement,

The following persgraphs discussing the origin of
the faulting in the Llano region are taken from Paige (1912,
pe 10),

"A conslderation of the anolent geography of Rorth

of ‘periods furing vhich Gepesivion was texing piece i thie
reglon there were land masses both to the northwest and to
the southeast, and 1t 1s believed that such s condition

existed immediately prior to the poast-Permian uplift which
again brought this region above sea level. It is probable
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that the seas in which these sediments were deposited occupled
troughs trending in a northeast-southwest direction.

Subelidenes in the floor of the Gulf of Mexioo would
initiete deep-seated rook flowage, under the influense of
which the ocentral Texas region would be compressed between
the two land masses mentioned above., Such compression might
have produced the folding of the strata parallel to the shore
of the CGulf of Mexico in the Llano~Burnet region, accompanied
by vertiocal faulting, the expression, it is bellieved, of
relief from compressive stresses in this lightly loaded ares
where vertiocal movements might more easily take place."

Cloud and Barnes (1948, p. 118) proposed a theory
involving tensional stressea, They aonsidered the Llano
uplift as having been a relatively stable mass with the
Quachita geosynoline on the esstern and scuthern sides.
According to Cloud and Barnes, the faulting in the Llano
reglon probadbly accompanied the Late Paleozoic folding that
involved the sediments of the geosynaline, snd movement in
the geosynclinal areas to the east and south placed the Llano
region under a torque whioch resulsed in faulting. These
theoretical "tensional oouples" developed by sctive com=
pression from the east anc south resultsd in fracturea aligned
dominantly in a northeastescuthwest dirsotion (Cloud and
Barnes, 1948, p. 118).

The theory involving "tensional couples” was not
adequately explained by Cloud and Barnes to allow a complete
understanding of their proposal, Paige's proposal concern-
ing compression caused by deep-seated rock flowage was also
inadequately explained. It is the author's opinion that

addisional evidense ooneerning the strustural relationship



between the various arches and the Llano uplift; a more
oomplete knowledge of the types of faults present in the
Llano region, that 1s, the possible presence of other types
of faults besides vertical and normal faults, and the loocat-
ing of the various fault Srends are needed for s better
understanding of the possible atresses involved in the
deformation of the Llano region.

LACAL STRUCTURE

The structure of the Pontotoc area resulted from
two periods of deformation., The first period of deformation
ooourred during Precambrian time and resulted in the meta-
morphisx and atrong folding of & thiok series of anolent
sediments, and the later intrusion of ignecus rooks. The
foliation of the gneiss-schist unit in the Pontotoo area has
an average atrike of K 456° W and moderate dips to the northe
east, and represents the northeast flank of a northwest-
trending antioline. The gneiss-schist unit is cut by small
masses of fine-grained granite and by aplite dikes. Soll
oover obmoures the metamorphio~igneocus oontaots.

The second period of deformation ocourred during
the Paleosoic Era and resulted in uplify, faulting, and
erosion of the Precambrian and Paleotole rocks prior to the
depoaition of Cretagecus strate, Strikes of the Paleosolo
beds in the Pontotoo erea vary between N 70° W and ¥ 85°E
with a few nearly sast-wsst and north-south strikes. The

beds dip mostly to the northwest and northesst exoept for a
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few beds which dip to the north, west, and southwest, The
dips of the beds range between 1 and 11 degrees, The Creta-
ceous strata dip about one degres to the north and are not
involved in the feulting. The present slevation sbove sea
level of the Llano reglon was caused by a broad uplift of
the gontinent during Cenosoic time (Cheney, 1962, p. R859).

FOLDING

As previously stated, the Precambrian gnelss-schist
unit is folded and forms the northeast flenk of a northweste
trending anticline in the Fontotoc area. Folding of Palec~
solec rocks 1s limited to amall folds within the shales of the
Polnt Peak Member (Plate XVIII, fig. 1), and to the limestcnes
interbsdded with the Point Pesak bicherms and the basal Sen
Saba limestones which overlie the bicherms,

PAULTING

The faults recognised in the Pontotoc srea are
vertical or nearly vertical as indicated by their relatively
straight traces (Plates I and XXVI) and by the dips, which
vary from 87 %o 90 degrees (Plates XXVII and XXVIII). The
faults out the Paleoscic strata into a number of tilted
blooks and a few small horsts and grabens.

The throws along the faults range from a few feet
to about 200 feat., A throw of about 200 feet cocurs along
the fault where the Cap Hountain Limestone Member has heen
upthrown opposite the Welge Ssndstone Member (see inset,
Plete I), A throw of about 90 feet voours at the fault



PLATE XXVI

EXPOSURE OF A SMALL FAULT

A fault striking across the small hollow just west of Ranch Road 501 on
the Nell Harris property about 2.2 miles north of Pontotoec. This photo-

graph illustrates the straight trace that is characteristic of most of
the faults in the area.



PIATE XXVII

THE PONTOTOC CREEK FAULT

The Pontotoe Creek fault about 0.2 miles directly west of Fontotoc.
This exposure occurs on Pontotoec Creek on the G. H. Willis property.



PLATE XXVIII

EXPOSURES OF SMALL FAULTS
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Fig. 1. Exposure of a fault occurring within the Welge Sandstone Member
just west of Ranch Road 501 about 2.2 miles north of Pontotoc. The
dip of this fault is 87 degrees.

s T _
Fig. 2. Small fault cccurring within the Welge Sandstone Member at the
head of Spring Hollow about 2.2 miles north of Pontotoc.



between the XNorgan Creek and Point Peak members in the northe
western quadrant of the Pontotos mrea, At this losality
nesarly the entire shele portion of the Point Peak Member ias
downthrown bringing the base of the bicherm unit opposits

the upper five feet of the Morgan Creek Limestone Member.

The throw along thia fault appeara to decrease %o ths asouth-
enst where the Morgan Creek, Welgs, and Lion Mountain mem-
bers ocour on both sides of the fault with smaller horiszontal
displacements of the sontacts. This fault is an sastward
ocontinuation of the fault mapped by Jennings (1960, Plate I)
in the Pontotoo Northwest area. A throw of about 25 feet
was observed in the small horst just sast of Bush %indmill
about 3.1 miles northeast of Pontotoo, and about the same
amount of throw ocours along the fault southwest of Bush
¥indmill, The fault in the northwest corner of the D. K.
Davis property has a throw of five feet. Throws along the
other faults are very small.

It is believed that a number of the short faults
shown on the geologic map (Plate I) may be segments of longer
faults, but the small throws, soil cover, and thick growths
of vegetation have prevented tracing ths faults continuously
in the field or on the aerial photographs. The rather wide
outeropa of some of the Cambrian units also suggest the
possidble presence of a number of undeoted faults which repeat
the seotion.



The one notable featurs of the faults in the area
is that they trend nesrly psrpendicular to the normal north~
esst-southwest trend of the Llano fault system. As previocusly
atated, the Pontotoo area lies on an upthrown block or horst
referred to as the Pontotoc axis by Cheney. This horst trends
northeast and is bounded glong the western side by the Fre~
donia fault and along the sastern side by the Smoothingiron
Mountain fault, The average width of the Pontotoc axls is
about 12 miles.

In his review of the litersturs pertaining to the
Fredonia fault, which was nemed by MoGresh (1952, p. 19),
Jennings (1960, p. 68) reported that the throw along the
Fredcnia fault varies from 200 to 1,400 feet and appears %o
inerease northeastward from the James River in Mason County.
Jemnings (1960, p. 68) reported a throw ranging from 450 feet
to & probable maximum of 1,200 to 1,300 feet along the Fre-
donia fault in the Pontotoc Northwest area whioh borders the
Pontotoc area on the weat, Chauvin (1962, perscnal communie
oation) estimated s throw of 900 feet for the Fredonla fauls
in the Pontotoo NortheNorthwest ares whigh borders the Pon-
totoo Northwest erea on the north, Greenwood (1982, per-
sonal gcmrunication) estimated a maximum throw of sbout 1,000
feet for the Smoothingiron Mountain fault in the central pore
tion of the Smoothingiron Mountain North area which borders
the Pontotoc area on the east. Greenwood also steted that
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the throw along the Smoothingiron Mountain fault decreases
southward to sbout 400 feet and deoreases northward to about
300 feet.

The author regards the faults in the Pontotoo area
a8 transverse faults between two major northeast-trending
fault gones. These transverse faults appear to be connsoted
to the major fault sones in two wayss (1) by curving along
strike end asswaing the trend of the major fault sone {see
Jennings, 1980, Plate I), and (2) by intersecting the major
nerthwest=trending faults (see Chauvin, 1982, Plate 1),

The relation of the transverse faults to the Smoothingiron
Mountain fault oould not be determined,

The author believes that differential uplift of
the Pontotoo axis resulted in placing the strata, which form
the hors$, under stresses grest enough to cause faulting,
The incomplete fault pattern in the Pontotoc area and the
lack of data regsrding the number and the trends of possible
undected faults and their throws prevent a detsiled disous-
aion of the streases involved at the time of faulting in the

Pontotoo areas

AOE OF FAULTING
In the Pontotoo ares the faults sut Precambrian

and Cambrian rooks, but do not out the Cretacecus rocks. The
faults located at the northern border of the area out Ellen-
burger strata in the area north and northwest of the Pontotoe
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area. The faults in the Pontotoo area resulted from stresses
produced by differential uplift of the Pontotoc axis, Theass
faults probably were formed during the time that the Fredonia
and Smoothingiron Mountsin faults were active. Chauvin (1962,
Plate I) mapped Marbdle Falls Limestone (Lower Pennaylvanian)
on the downthrown side of the Fredonis feult, thus glving an
Early Pennsylvenian age to the Fresdonia fault. Both the
Fredonia and the Smocthingiron Mountain feults have the same
general northeast trend as the major faults in the Llano
region. It ia logical to assume that faulting in the Pontoe
too area mnuri‘od as & part of and contemporanecus with the
regional deformation which, aceording to Cloud end Barnes
(1848, pe 121), occourred elther Auring or after the deposi-
tion of Strawn rooks and before the deposition of Canyon

rocke.
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GEOLOGIC HIBSTORY

In order to determine the complete geologic history
of the Pontotoc area, it is necessary to examine the ssquence
of geologic events in the entire Llano region of whioch the
Pontotoc area is a small portion.

The geologic history of the Llano region has been
discussed by Paige (1912), Sellards (1934), Cloud and Barnes
(1948), and Barnea (1956). The following discussion is based
primarily on these works and supplemented by evidense found

in the Pontotoo arsa.

PRECAMBRIAN

A thiok sequence of asdimentary rooks was deposifed
in the Llano region during Precambrian time, Subsequent
deformation resulted in folding and metamorphism of the sedi-
mentery rooks. The area was then intruded at three different
times by major granitic batholiths (Sellards, 1934, p. 74).
Uplift of the area resulted in the truncation of the folded
metamorphis rooks and parts of the granitic masses, This
truncated surface was obeerved ln the Pontotoo ares where
the crest of the northwest-trending antiscline was removed by
erosion prior to deposition of the Riley Formation. The
period of erosion probably lastod until Late Cambrisn time
sinoce Lower and Middle Cambrian rocks are missing in the

Llanc region.



CAMBRIAN

The Precambrisn depositional surface prior to
invasion by Late Cambrian seas hed a maximum rellef of about
800 feet (Barnes, 1956, p. 8). In his study of the Hlokory
sSandstone, Goolsby (1957, pe 79} stated that this relief of
800 feet was reatricted to looal ereas and cited Pontotoo as
one of these local sreas. Sush high relief is evident in
the Pontotoo ares at the locality wherse the gneiss-schist
unit extends upward into the Cep Mountain Limestone Hember.

The presence of angular quarts and feldspar grains
end the poor sorting in the basal Hickery Bandstons are indioa-
tive of rapid deposition in an advancing ses, The hetero-
genecus composition of the basal conglomerates of the Hilokory
Sendstone indicates derivation from the wnderlying Precambrisn
rooks., Barnes snd Perkinson (1939, p. €65=670) reported the
pressnce of ventifacts in the basal portion of the Hieokory
Sandstone, and suggested the possibility that the sands tones
which soversd the ventifacts wers windeblown rather than
water-laid. Ooolsby (1957, p. 59) stated that studies of the
oross-bedding in the basal Hiokory Sandstons indicated that
deposition of the basal Hickory Sandstone vcourred at
"the mouths of fast, possibly temporary streans where they
entered a quist sea,” This suthor i1s not in complete agree-
ment with the postulation proposed by Barnes and Parkineon
that "the sand which inoorporated them [the ventifacts]

must have been wind blown rather than water borns, otherwise
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many of the psbbles would have besn turned over onto their
faceted faoes.” The ventifacts have a wide, flat bottom and
are faceted on the upper surfaces, It would seem likely

thet the ventifacts would tead $o0 some to & final resting
position on thelr wide, flat surfsces regardless of the medium
in which they were deposited, No ventifsots wers found in the
Pontotoo area, This suthor is in agreement with Goolsby's
conclusions concerning the depositional enviromment of the
basal Hickory Sandstone,

The middle portion of the Hiokery Sandatons is
characterised by well-sorted, fine-grained sand, oross-bed-
ding, intraformational conglomerates, and symmetrical ripple
marks whioch indicated deposition in shallow waters.

In the western part of the Llano region the upper
Hickory Sandatone is charscterised by coarse quarts grains
which are costed with hematite. Goolsby (1987, p, 85)
reported that hematite 1s also found tn the sandetone pore
spaces, and that 1t appears to have been introduced slong
with the influx of ccarser asnds from a DeATDY SOUrce area,
Goolsby's conclusion is based on observations made by
Twenhofel (1950, p. 416) who stated that iron oxidos and
hydroxidea are highly inacluble and ere likely to remain at
or close to the souroe area. The source area during Cambrian
time is considered to have existed northwest of the Llano
region, and as the heavy ooncentration of hematite ooours
prodcminantly in the western part of the uplift, the
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proximity of s source area for the hematite seems reasonable.
Hematite was observed in the pors spaces of the upper Hickory
Sandstone in the Pontotoc ares. The faot that the hematite
ocours as very small grains in the pore spaces suggests the
slternative possibility that the hematite may have been
derived from the alteration of glsuconite.

The Hickory Sandstone grades upward into the Cep
Mountain Limestone due to a decrease in the supply of coarse
alastios which may have resulted from a lowered source aresj
however, the impurity of the Cap Nountain limestones indicates
a oontinous supply of silt-sised material. The pressnae of
glauconite in the upper portion of the Cap Mountain Limestone
i{ndiocates shallow water of a slightly reducing nature., A
possible uplift of the sourge ares is suggested by the ococur-
rence of siltatone layers in the upper part of the Cap Moune
tain Limeatone Nember.

Regressing seas resulted in the depusition of the

Lion Mountain Sandstone Member, The abund of glauconite
indicates relatively quite waters; whereas, turdbulent waters
are indicated by the presence of the "trilobite hesh".
Cross-bedding within the highly glauconitic layers in the
upper part of the Lion Mountsin Sandstone and the absence of
silte and clay-sised particles alsec indicate turbulent waters.
It would seem poassible that the Lion Mountain Sandstone was
deposited 1n a neritic environment, and that either currents
transported the glauconite and trilobite remains into the
ersa or that reworking of the glauconite and trilobite remains
by storm waves caused the oross-bedding and "trilobite hash®,
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A short period of emergence is indicated by the
minor dlsconformity between the Lion Mountain and the Welge
Sandstone members. The Welge sandstones ars nonglauconitie,
nonargillaceous, snd consist of wellerounded, pitted and
frosted sand grains which suggest wind-blown sand deposits
that were rewerked by water,

The seas continued to transgress resulting in a
gradational contact between the Welge Sandstone and the
Horgan Creek Limestone. The influx of glastics decressed
end massive limestone beds wers deposited. The presence of
siltstons layers in the middle portion of the member suggests
minor uplift in the source area., Quiet, shallow waters ars
indicated by the presence of glausonite and small algal reefs;

A slight withdrawal of the seas resulted in the
deposition of the Point Peak Shale. Paige (1912, p. 11)
suggested that the intraformational conglomerates wers formed
by shallow water reworking mud-cracked sediments oonsisting
of silts and limey muds on tidal flata. The seas advenced
onoe more depositing limestones which display aymmetrical
ripple marks snd lavge reefs. The reefs are oonsidered %o
have formed in well-lighted, olear, warm, quiet, and shallow
wators (Cloud end Barnes, 1948, p. 11R).

The bioherm sone i3 persistent throughout the Llano
region, but migration of the depositional environment of the
bioherms has csused the biocherm sone to transgress time
boundaries. Barnes and Bell (1954, p. 25) reported that the
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bicherms extend well upward into the limestones of the Ssn
Saba Member. The bioherms ocour in the top of the Point
Peak Shale at White's Crossing, Mason County. Bridgs,
Barnes, and Cloud (1947, p. 117) reported thus the bicherm
gons ogours within the Sen Saba Limestone Member at Squaw
Creek, Gillesple County,

The aeas continued to advance depositing San Saba
limestones. In the western portion of the uplift, sandstones
and ailtstones ocour in the San Saba Member indleating a
source area to the northwest. The amount of clasties is msuch
smaller in the eastern portion of the region where sublithow
graphic limestones and dolomites are present, In the Ponto-
too area a relatively small percent of silt was cbserved in
the San Saba limestones,

Cloud and Barnes (1948, p. 118) reported that the
Cambrisn strata sre truncated below the Ordovicisn rocks in
the socutheastern portion of the uplirt, but are not trunoated
in the northwestern portion. Cloud and Barnes stated that
while sedimentation in the northwestern porticn of the region
appesrs to have been continous adross the Cambrian~Ordovisian
boundery, erosion of the Upper Cambrian strats in the southe
eastern portion resulted from either a depression of sea
level in that area or a tilting of the Llano region to the
northwest.
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ORDOVICIAK AND SILURIAN

Aceording to Cloud and Barnes (1948, p. 112), the
Llano region was relatively stable during Early Ordovicien
time., Lend masses to ths east and south wers either sub-
merged or very olose to sea level. The Ellenburger Group
was deposited in seas which were sbout 100 fathoms in depth,
well-oxygenated, and intermittently turbulent. The lime-
stones were probably derived from chemically precipitated
limeemuds,

The Llanoc region was later tilted to the south~
sast resulting in the truncation of the Ellenburger Group in
the nortshwestern part of the region.

Rooks of Middle Ordoviolsn age are not found in the
Llsno region. A few deposits of Upper Ordovioian age ooour
in collapse structures. Ko evidenae of Silurian strata has
yet been found which suggests that the region was emergent
during this period.

DEVONIAN

Barnes, Cloud, and Warren (1947, p. 188) reported
that rocks of Devonisn age, with the exception of ths Strib-
1ing Fermation, ocour as small, isclated outcrops oonfined
to collapse structures within the Ellenburger Group. The
ococurrence of older Devonian rocks in the eastern part of
the Llano region and of younger Devonian rocks in the western
part indioated that the Devonian seas invaded the Llano
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region from the east, Emergence of the region resulted in
the removal of most of the Devonian strata prior to the

deposition of Mississipplan rocks.

MISSISSIPPIAN AND PENNSYLVANIAN

During Carboniferous time the Llano region was
invaded several times by seas. The sediments deposited con~
siated of fossiliferous limestones and shales with lesser
amounts of oonglomerates end sandstones.

Thinning of the Chappel and Barnett formations
toward the aenter of the region indicates that the uplift of
the region begsn in Late Missiasippian time, The final
stages of deformation ocourred elther during or after the
deposition of Strawn rocks and before the deposition of
Cenyon rooks. This age for the deformation is based on the
feot that strata of Strawn age are faulted; whersas, strats
of Canyon age sre not fsulted, and thas in some places Canyon
rooks overlis partially eroded Ellenburger rocks {Cloud and
Barnes, 1948, p. 121).

PERMIAN, TRIASSIC, AND JURABSIC
The Llano region underwent an extensive pericd of
erosion following Pennsylvanian time and prior to the deposi~
tion of Lower Cretaceous rooks, The faot that the Precambrian
rocks wers exposed by erosion during this time is sérong
evidence against any great smount of deposition during the
Permian, Triasslo, snd Jursssic periods.



CRETACEQUS

By the beginning of Early Cretaceous time, the
Llano region was reduced to a peneplain by erosion. The
Cretececus seas invaded the reglon and continued to advance
as is indioated by the progressive overlap of younger Creta=
geous strata over older Cretaceous atrate in the Trinity and
Frederioksburg groups.

Plusmer (1950, p., 103) reported that the dlstribu-
tion of the conglomerates of the Syosmore Sand Member, its
oross-bedding, the shapes and mode of assortment of the
pebbles suggested to Damon (1940) that the conglomerates
were non-marine in origin, having been deposited by streams
ss terraces or as alluvial fans that were later reworked to
some extent by the ensroaching Barly Cretaceous sea,

The lithology and fauna of the Cow Creek Limestone
Hember of the Travis Peak Formation suggest shallow water
during the time of deposition of this unit, The Hensell Sand
marks a transgression of the sea in which the Glen Rose Lime-
stone was later deposited. Bsach and shallowswater facies
are displayed in the basal portions of the Glen Rose Limestone,

The seas ocntinued to transgress and deposited the
rocks of the Frederioksburg Oroup, A shallow depth of the
transgressing sea is indicated by the fauna and the reef
facles as well as by lateral veriations in the lithologle

faolen,



Acoording to Plummer (1950, p. 101} and Barnes
(1941, p. 1944), the first Cretacecus strata to completely
cover the entire Llano uplift were either the upper portion
of the Comanche Peak Limestone or the lower portion of the
Edwards Limestons. This ooncept by Plummer end Barnes 1s
supported by the fact that the Cretaceous rocks in the Pone
totoe area ars squivalent to the Edwards Limestons.

The Llsno region remained emergent following the
withdrawal of the Cretaceous seas., Subsequent uplift and
eroaion removed the Cretageous rocks over the uplift exposing
the structurally high, dbut less resistant Palsozoic and Pree
cambrian rooks. Erosion of the less resistant Paleosolo asnd
Precsmbrian rocks progressed faster than the erosion of the
Cretececus strata, thus resuliing in the topographic basin.
Deposition since Cretacecus time has been confined to stream

valleys.



BEBCONOMIC RESOURCES

Land and ground water sre the most important ree
sourcea in the Pontotoc ares., Cultivated fields are located
on solls derived from the Hiokory Sendstone and from the Pre=
canbrian rooks in the Lasin ares around the communities of
Pontotos and Field Creek, but most of the area is devoted to
renching. A large number of water wells have been arilled
in the area and all the production is from the Hiekory Sand-
stone, Water is used for human and livestook eoneumption,

The small oaliche deposit looated et the oentral
Cretacecus cutlier nerth of Pontotoc was quarried in 1959 for
use as road material in the oonstruction of Ranch Road 501.
This small quarry was abandoned upon completion of the highway.

Aooording to Barnes and Dawson (1944, p. 329),
oaliche is a ascondary calicum ssrbonate deposit varying in
texture from a pulverant mass to hard, dense materisl, and
ocours sbundantly in surface and near-surface deposits in the
arid and semi-grid perts of Texas, The chief use of ealiche
in Texas iz for rosd materisl (Sellards and Bvans, 1044, p. 96).

At the locality north of Pontotos the ealiche is
white, soft, and poorly-bedded (Plate XXIX)., A massive layer
of medium-gray, sublithographio limestons and a few thine
bedded layers of oream~aolored, sublithographic limestones
are interbedded in the caliche material (Plate XXIX and
Plate XXX, fig. 2),.



PLATE XXIX

EXPOSURE OF CALICHE

Exposure of white, soft, poorly-bedded caliche and massive layer of

medium-gray, sublithographic limestone in the south wall of the caliche
quarry on the Nell Harris property about 2.2 miles north of Fontotoc..



PIATE XXX

CALICHE QUARRY

Fig. 1. The abandoned caliche quarry on the Nell Harris property about
2.2 miles north of Pontotoc. The view is to the south. (Photograph
by E« J« Graczyk)

‘Fig. 2. Thin and massive layers of sublithographic limestone inter-
bedded with caliche in the south wall of the caliche quarry.
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DESORIPTION QOF THE SECTION
OF CRETACEOUS ROCKS AT BUSH WINDMILL

The "Bush Windmill sestion” oceurs on the esoarpe
wment directly south of end below the Bush Windmill on the
W, H, Taylor property about 3.1 miles northeast of Ponto%oo.
The section extends upward from the Cambrisn~Cretaceous con=-
tact to the top of the hill, At this looality the Cretacecus
overlies the lower portion of the Morgan Creek Limestone.

The terms thin-bedded, medium-dedded, thickebedded,
and massive have been assigned absolute thioknesses whish are:
thin=bedded: less than £ inghes; medium-~beddedt 2 to 6 inohess
thiok-bedded: 6 inches to 1 foo$; and massive: greater than
1 foot.

Cretaceous System
Comanchs Series
Upper Fredericksburg Group

Unit Limestons Unit Fest Inohes
7 Siltstones yellow patches on white, thin-
to thiok-bedded, soft, argill .

chalky; weathers light gray. Interbedded

with thinebedded, yellowishegray, arena-

ceous limestones containing chert nodules

in the upper five fest of the unit, This

unit {s partially covered by soll and

chert fragments on the top and slope of

the hilleesswrvscssnvessssssssossncsasces 28 0



Unit

o

I

Feet
Limestone: light gray to yellowish-gray,
mediumebedded to massive, hard, argillss
ceous, chslkyj; weathers light gray,
partially covered, forms ledge. Casta of
of. Iurritelis sp., of. Touossis patagiata,
and of, Caprinuloidea sp. were found.ee.. 16
Limestone: yellowishgray, massive, dense,
arglilleceous, silsy, chalky, slightly
arenaceousj weathers light gray, forms
1edg0escscconesvensosnrvssscrcscsecvosnes 2
Siltstone Unit
Siltstones yellowish-gray, thin«bedded,
soft, argillaseous, chalky, slightly
arsnaceous; weathers light greyesesceesss 1
Siltstonet yellowish-gray, massive, sofs,
ergillsceocus, arenaceous, ocaloareocus;
weathers light gray, partially covered
DY PUDDLOccecrcsccscscresesrennncscccones 3
Siltstones whike to yellowish-gray, thine
to medium-beddad, seft to friable, cal-
oareous, arenaceous toward the bsse;
weathers light gray, partially ocovered... &
Basal Conglomerate-Sandstons Unit
Sandetones; yellow to white, medium=grained,
friable, caloareocus; weathera light gray,
partislly eovered by sandy soil and rubble 19

Total measured thioknesssceevecsceccscens 78

Inohes
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DESCRIPTION OF THE SECTION OF CRETACROUS ROCES
AT THE MICROWAVE RELAY STATION

The "Microwave section" ocours on the escarpment
aslope directly south of and below the Microwave Relay Stetion
control houss and tower on the Nell Herris property about 1,8
miles northenorthwest of Pontotoc. This segtion extends up=
ward from the Cambrian~Cretscecus contact to the top of the
hill, At this loeality the Uretacecus overliea the lower
portion of the Cap Nountain Limestone MKember,

The absolute thicknesses asaigned to the terms.thin-

bedded, medi bedded, thick-bedded, and massive are the same

as those listed in the "Bush Windmill section”.

Cretacecus System
Comanche Serles
Upper Frederioksburg Group
Unit stone Uni Feet Inches
Limestone: yellow astreaks in whitishegray

matrix, fine- to medium-grained, medium~

to thigkebedded, hard in upper part of this
unit, massive, herd in lower part, argilla-~
ceous, chalky; weathers to light gray, medium-
to thick, flat blooks in upper peortion and to
large, blocky boulders in lower portion. The
limestones have a very vuggy surfece. Unit

is partially coversdis.cescescecrccesssos 20 [+]



Unit

giltstone Unit Fest Inches
Siltstones yellow, thickebedded, hard,

argillacecus, slightly arenaceousj

weathers light gray, partially dovered,.. @ 6
Siltstone: yellowish-gray, thick-bedded,

soft, argillacecus; weathers light gray,

moatly covered by talus and 801lseccccnse 8 ®
Siltstone: yellowishegray, thiok-bedded,

hard, argillsceous, ohalky, fossiliferous
containing fragment casts and impressions

of pelecypods; weathers light gray, forms
10dgessrsarsnsresnsnsenncrovecossssrneees & o
Siltestone: white to yellowishegray, mediume

bedded, soft, argill » ohalky, slightly
arenaceous; weathers light gray, partially

ooverad by rubblecccsssssrsssscsssssscvee 8
Same 88 uNIE Becevnsesnsrerrcnserenvennes 1
Siltstons: whitish= to yellowishegray,

thin- to medium-bedded, soft to friable,

argill , 8T » caloareous;

weathers white, yellow, and gray, partially
COVOI'8desccccevccovarsnssscessescunssveas S 4
Basal Conglomerate-Sandstons Unit

dandetones: white to yellow, medlium~grained,

friable, ocslcareous; weathers to sandy soil

and rubble, heavily covered.cecesossensss 18 Q

Total memsured thioknesS.eessscscesescsss 71 []



DRBCRIPTION OF THE SECTION OF GRETACEOUS ROCKS
SOUTHBAST OF THE CALICHE QUARRY

The "Caliche section" ocours on the escarpment
slope th t of the aband 4 oaliche quarry on the Nell

Harris proparty sbout 2,1 miles north of Pontotos. This
section extenda upward from the Cambrian~Cretacecus contact
to the top of the hill. At this looality the Cretadeous
overlies the lower half of the Cap Nountain Limestone.

The absolute thicknesses sssigned to the terms
thine-bedded, medium-bedded, thick-bedded, and massive sre
the same as those listed in the "Bush Windmill section”.

Cretacecus Syatem
Comanche Series
Upper Fredericksburg Group
Unit ILimestone Unit Fest Inches
4 Limestone: yollow to light gray, thick-
bedded, hard, ooarse-gralned, arensssous,
argillacecus, fossiliferous containing
peleaypod fragm end abundant foramini-

feraj westhers light gray, very vuggy slabs

on top of hill, partially covered..ssesee 80 ]
3 Limestone: medium to light gray with

yellow and gray ssreaks, irregular in

bedding, hard, sublithographie; weathers

to a smooth, but pitted surface, light gray.



Unit

o

[

o4

Feet Inches

Thickness varies from 8 inches to

8 feet-6 inohes, averages aboutesssssses 2
8iltstone Unit

Siltstone: whitiahe to yellowishegray,

thin- to thiok=bedded, soft to frisble,
argillacecus, calcarecus, arenagesus

toward the base; weathers ysllow to

1light gray, heavily covered by soil

ANA BRlUBcesvesasrrsentactrcnesorsncnae 28
Basal Co ate=5, 0!

Sandstone: white to yellow, friablej

weathers to sandy soll and rubble,

heavily covered by scil and talusseesees 11

Total measwred thioknesB.esvesesscecvese B8



