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QEOLOOY OF THX GCHEP ~ PANTHER CREEX AREA

MASON COUNTY, TEXAS

ABSTRACT »
The Schep - Pynther Cresk area ie located 1a the southern part

of Nason County om the soutbwsst {humm»xuc of ceatral
Texss. Rosks belouging to the Riley and Vilbesns fermatiods of the .

Upper Caibrian are sxposed in the ares.

The Riley formation, in ssosuding order, is compoasd: df the'

Bickery sand the Cap 2 14 , and the Liom Nountain

sendstone members: The Wilderns formatiew ia the same order, coneiste

of the Welge sands - the Morgan Creek 1 » the Point Peak

shale, and the San Bhba limesteme members, A thick bioherm mcme, pre-

‘viously included by some geologists im the Point Pesk shale and by others
umu[-mnmtm.mwmmmu'mu‘am&

unit within the Poist Peak sember. The exposed Riley formation was

estimated 10 be over 432 fest thick; the ¥ilberns was
estimated to Be 306 feet thick. '

The exposed strate have a general northeast strike and dip ¢to
the southenst. The avea is out by many sormal faults which have a’
. geaaeal northeast tread. mm;-aw!mﬁmummm
part of the area. Mumercus tree lmﬁmMummW':
u@otmmmal’tﬁmnczuhh-&muh

. asseciated with small faults,



i1

The stratigraphy and structure of the area are gensrally eonsis-

tent with previ ons of the 1 logic history. The

of a Jsus in the Cap Mountain limsetcne,
however, suggests a local influx of detrital matarial during Cap Moumtain

time. This has not besn previcusly desoribed in the literature,



GEOLOOY OF THE S8CHEP - PANTHER CRERX ARRA

MASON COUNTY, TEXAS
INTRODUCTI1ON

STATEMENT OF THE PROBLEM
The general cbjective of this thesis is to furnish additional
stratigraphic and structural geologic data for the purpose of broadening
the overall understanding of the gesology and geologic history of the
Llano uplift. The specific objectives of this m;u are: (1) to map

and deacribe the sxposed stratigraphic umits wkich coour in the Schep -

#nnth-rc:utm-byth"" of on and

member boundaries; Q)\o-pndmnthmuthan

axpressed by the and magni of lting; (3) to 'l

whether tree lineatioms cbserved on serial photegraphs are the result

of jointing or faulting; (4) to establish igrap and str 1

Y, it any, the arses bordering the Sohep - Pamther

Creek aresa; and u)umtwﬁlitytuwwmxymxmnlm

history of the Llane uplift through the and interp:

of the stratigraphy, » and .




LOCAT 10N x
The Schep - Pantber Creek arsa 1 of app B
[ miles in the Mnfmc«ntymn,m

southvestern portiom of the Llamo uplift of Central Texas, The ares is
bounded om the sast and west by lougitudes 99° 12.1° and 96° 15.2" west,
and on the scuth by latituds 30° 33.8' north. The northérs boundsry Of
the srea is formed by thé scuthesst-trending Llao River flowing betwess

latitudes 20° 38.8' and 30° 37.2° porth (ses fig. 1).

AXESSIBILITY
. The Sehep - Panther Creek area is easily resched by traweliag
2.4 miles scuth out of Masom along Farm-to-arket Road 1733, aid. them

‘turning scuthvest on & bladed earth road, which is followd to the 10w

water LFidge crossiig om the Llamo River. This bridge is located ou L

u.m,tm.rmmuwntumxmt. Afsew

crossing the Llano River bridge, mmmxmﬁmmm
through the westera part of the area for about three quarters of ita

north-wouth length. Private, rough, but passable, ranch \‘clds. brwlm

off to the east from the above Dladed yosd, afford sooess to the nerth

and osstral parts of the area. mmmmatmmunuu‘

reached by traveling 1l miles mtuut trom Nascs along U. 5. Highway
87 to Fars-to-Narket Road 783, themes turning south on road 783 anmd .
traveling approxisately 4 miles to thé bladed sarth rosd bravching off

to the southweat at Hilda Church, v-rm- private ranch roads, branshisg




Figure 1

KEY TO COUNTES

. i 1

LOCATION MAP OF THE SCHEP-PANIHER CREF. A2id,

MASON COUNTY, TEXAS

Reproduced from a llighway Map of Mason County, lexas,

Preparced by Texas State Highway Department, revised to
Jan. 1958
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mwwtumumumthmmtofmmum

METEOUS OF INVESTIGAT IGM
The field work for this thasis was conduoted between June 3,
and August 1, 1888. U. S, Departmsat of Agriculture aerial photographs
DFZ - 1P - 168 through 171 were used as base maps. umulaw-v
| and fenlts vere walksd cut and marked on sostate overlays covering the

asrial

P o of the asrial photo-

mmmwu-ﬁumwuuuunumuw

boundaries as imdicated by patterns of vegstatiom.
Amummwummmmmun

'otwmwmumudﬁm.mmmwmm -

thicknesses of dippiag strata.

Dilute hydrochloric acid wes used to determine the sxistence

of ealaium carbonate in rocks where its p was mot di to

the aye.

PREVIOUS INVESTIGAPIONS
Early geologic investigations of the Llanc uplift were m‘
by Ferdinand Bosser (1848, 1848); B. F. Schumsrd (1801); C. D. Valeott
(1884); G. G. Schuward (1896); and B. T. Hill (1857). These investi- .
gations were, for the most part, of a reconnaissance nature but were

: importanst for their recognition of late Casbrian amd other Palecseic




rocks jn the Llano uplift, Roemer (1848) dated the rocks on the San

Saba River as Carbehiferous and Silwrian. Barrande }Biidp and Girty,

1937, p. 240), however, recognised that Boemer‘s "Silurisn" faups were

equivalent to the lowerncet Palecsoic fauna of Wisconsin. ‘ B
T. B. Comstock (1800), in desoribing the minerals amd ores of

the regiomn, introduced the namse Hickory series amd Riley series to apply

to. the Cambrian rocks sxpoeed in the uplift. The mame San Zadba series

was applied to strata shich he erronscusly dated as Silurian in age.

R. 8. Tarr (1890) that the pr 3 in the Llamo

aplift or upom the strata overlying the regiom duriag
Tertiary time, sad that it became superimposed on the underlying Paleo-
so0ic struoture with the erceion and removal of the relatively flat
Cretacecus rocks.

Patge (1511) nemed and desoribed the Cap Mountain and Wilberns

Nis ael! ion of the Cap Mountain included most of the
Cap Mountain limestons sad all of the Liem of
the p Riley Paige the mame “Hickory series”™

(Comstock, 1890), to Hickory samdstone and placed the boundary between

it and the overlying Cap o withd the lower beds of the
present Cap Mountain mesber. His definition of the Wilherns m—tm
included all the sembers of the present Wilberns formation with the
exnception of the San Saba limestone, which he inoluded with the Ellem~
burger limestons.  Paige (1012) was the auther of & U. 8. Geological
Burvey folie, imcluding a detniled geclogic map, om the Llano and

Burnett quadrasgles.




In 1016 the Buresu of Esomomic Geology of the Usiversity of

Texas published the 7irst geologlt sep of Texas. On this map the

Paleasctc rocks oroppinmg cut in the Llano regios were wadif .
‘Desm (1931) reported om the algal reefs in the ¥ilberns forma-

100 in a paper read before the I ological Soeiety of Amerioa,

D-u-ﬂarua (lm)mmtmt to establish feuwmal
m-zﬁuﬂnou-mmurmammwnu. ﬁ'ynw
mmolmth-ﬁaulmzcmmmatm

unm:- (l“‘) 3 thh of the’ issip rocks

over the Llane Uplift and proposed that this indicated the first uplift
of We regios. v v

Bridge and Girty (1937) published redesariptions of fossils
ﬂtamulmnm&bdbylo—. from the Lisso regien. Brigge -
(um also correlated the Upper cuma vooks ‘of Texas amd Kisecars

namotmmm:vnm.u,ummm.

designated the Lion Mountai uthuppcrﬂuotﬁoccp EE
muuzm.‘r ‘ ‘
mm;m.mmumwmmm

dmlmwmndhﬂum (lm)n-ﬂ-‘w-u

T S ot.ol.u- durmmd-pu&uuuthw
Elckery. .
Cloud, Darnes, and Bridgs (1648), 1% 8 comprehensive peper om s

the Ellesburges group of Cautral Texss, ipocluded the Hickory sandstoms,




mwmu—w.umm‘ oud in

the Riley formstion; they established the top of the Wilberns formation
as the top of the Cambrian.

Bridge, Barses, and Cloud (1947) redefined and described the
Waﬂ-m-muo:mu-ouﬂut. This paper serves to date as
the standard stratigraphic refevence for the Upper Cambrian rocks of the

region. The Upper Cambrisn was redefined as consisting of: the Riley

whiokh is of the Hickory sandstome, the Cap Moumtaiws:

1imestone, and the Lion ) ; and the Wilberns

whick $s comp | of the Velge sandstohe, the Morgan Creek

lissstone, the Point Pesk shale, and the San Saba limestome members,

Barnes and Dell (1964) the strati of the Llsmo
uplift and detailed soticns of the Upper Casbwiin
formations.

Barnes (1966) feseribed the lead deposits im the Uppar Casbrism
m“mmpﬁumhtcll,m‘“ﬂ the etvucture and ‘
stratigraphy of the Upper Cambrisn strata.

Sliger l(ml'n mapped approximately 20 square miles bordering
‘mmm&mmmamm-mw“a
Sliger idestified strate raoging 1a ags from Late Cembeian to Peumeyl-

mtmmmm‘mummd&ﬂtﬂcnm

southwent. trend, Mmuuwmmh.m.mmﬂbﬂo :

thesis area.




Wilson (1957) mapped an ares bordering the northern boundsry
of the Schep - Punther Creek sres. Vilsom idemtified rocks of Pre-
cambrimm and Late Cambrian age. Hie Precssbrisn rocks, howaver, do not
adjoin the Schey - Panther Creek ares. As in the oase of Sliger's sre,
Vileom recogaized and mapped faults having & northenst-southvest trend.

Alexander (1963), Polk (1963), Duval (1963), rrhe aves),:’
Grote (1064), Frits (1904), Deznemiller (1967), Niller (1857), Nostelier
(1667), Moumce (1067), Scaife (1967), Swest (1067) mapped and dedersied
the stratigraphy apd structure of ssall soattered aress within Kascn
County. Goolshy (19067) examined the Hickory seadstome throughout the

Llano uplift and proposed olmth: the unit to formation status.
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GEOGRAPHY

CLINGTE

Mason County is located in a semi-arid region bhaving am average

11 of appr 230 inches per year. JFor seven years previous

to 1968, the region bhas experienced a severs ught with precip

far below mormal. mmmumo{mzmuumqn

usually more frequent during the wister and spring momths.
Temperatures vary from over 100° in the summer months to

slightly below 0° during the wister mcuths. The meen annual temperature

1s approxisately 70°.

VEQETAT10M
The semi-arid climate and thim soil cover have limited the

devel t of

to a spar age of arid and semi-arid

types., Aress underlaia by limestons are commofily cowered by scrud ok,

» yucos, N P and various omcti. Veatbered sand-
stons cutorops are gemerally coversd by mesquite, cacti, and nesdle grass.
With the recent abundant spring rains the low-lying arees, cosposed of
sandy »0il, have besn covered by a demse growth of ragwesd. In areas
*omlolpmmlw—‘mlmldp,muonuofuk'
and cesti oocur. sm-xop-zuuwmmnmm-manuy e :'1«‘

covered by mesquite, ocak, casti, and jusmiper. Juniper and ocak normally

ummubmm,lmdﬁnmnm&nic‘f



1

18 probably the result of talus formed from the overlyisg bicherm zone.
During the receat years of drought, the growth of mative grasses was

ssricusly impaired.

1NDUSTRY
Inkmtry in the Schep -~ Penther Cresk aresa is liwited to pro-

duotion of beef eattle, goats, sheep, and pigs. A small asount of fars-

ing is practiosd im the area, Camtaloups, , and are

grown on sandy #0ils where water 1is availsble for irrigation.
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PNYS10GRAPHY
The Schep - Panther Cresk srés i looated om the scuthvest.
flamk of the Llado uplift, & regios whieh is structurally a dome but
topographically a basin. 'ﬂnm part of the dase, oasposed of

4an and Pa rocks, 1s @ mdeg by a rim of Cretacecus
m-uaawmxywmm;nmumammm
resoved by eresiom,

muummuavtmuummwc

units:

(1) The nor it s of slowly rising terrain-
a‘ammmmumunumz-nu;mm'
of morthsast-tremding hills which ecsur in one of the major fault

sones of the area. This iogrephic ungt a osepl

from the base of the Cap Mountain lisestone along the Llano River to

within the busal Sau Saba 1imsetome which osps cme Of the above memtioned

hills. , ’
(2) The ceatral physiograghic wnit of the ares is acupoesd |

©f a low, morthesst-trending valley formed by the eresism of the poorly

Bickory
(3) The southera physiographic unit includes slightly over
half of the tots] area of the Sohep-Pantber Creek ares. The unit is

relatively high compared tc the northern portion of the thesis area and

cemsints primarily of a Mighly feulted Cap 1 2
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The and ies of this platesu are bordered by a
series of hills formed by the relztively resistant Welge sandstons asnd
wrcudxum.

The Schep ~ Panther Cresk ares, bordered on the north by the
Liano River, is a part of that river's drainage basin., Other than the
Llamc River, shich directly drains the northesn part of the thesis ares,
Sohep Cresk and Fanther Cresi drain the western to ocsntral and eastern
parts of the area respectively. Theee creaks, as shown cn Plate I, are
infivemoed meither by mormal stratigraphic boundariee mor by faulting.
it is, therefors, apparemt, as Tarr (1850) cbeerved, that the stream

systems in the Llano region are superimposed. The major streans began

their flow on the elevated O rouks Tertiary time and
have dad through to, and have become superimposed om,
the Pal io and ian rocks, DBoth of these oresks draim north~

ward into the Llano River and are ephemeral.
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STRATIGRAPEHY

GENERAL STATEMENT
lost of the rooks exposed in the Schep - Panther Creek ares
ars of Late Combrian age. FReocent deposits of minor importance were
cbeerved. The stratigraphic colums of the ares is as follows:
Csncsoic Era
Quatsroary
Reoent
Palsonoic Era
Cambrian System
Upper Combrisu
¥ilberns formation
San Saba limestone member
Poiut Peak shale mswber
torgan Cresk limestons member
Velge sandstone member
Riley formation
Licn Nxumtain sendetons member
Cap Mountain limsstons member
Hickory sandstone mesber



CAMBRIAN SYSTEM S : . W,
All of the recognized mesbers of the Upper Cambrisn in the
Llans wplift are represented in the Schep - Panther Creek arws. MNiddle - .

and Lowes rocks are tely abeent the Llano

uplift.

U Poxastion
The Biley formation, ss redefined by Cluud, Barnes, and Bridge
(1945, p. 184), umumé—»m strata below the Wilberns
formation amd coneists, from bese to top, of the Hickory ssndetons, the
Cap Mountain limestons, smd the Licm Mountain sandstone members. The
Mwummtummmmmumm-_pm .

laterally, crossing faumal sones. The base and top of the formation are

by The total of the Riley

formation in the thesis avea is estimated to be 432 feet.
Niekory Sandstons lember

Pefinition and shickpess: PBridge, Barnes, and Cloud (1947,
P» 113) described the sandetones of the Hickory in the Llano Uplift as

+» mom , aud ysllow, brown, snd red. The thickmess -

of the member varies from & feather edge to 415 fest. This variation in

thickness hes bees o the relisf of the Precambrisn eroaien

serface om which Rioktry sedimsuts were deposited. In the thesis ares..

the Bickery 1s ety to be 66 feet thick, but




mmlmmqa-mmmmm.mwmﬂtm.

the total thickness present could mot be or !
doolsby (1967, pp. 53-67) propoooa that the Hickory sandstome
mesber be elevated to formation status ou the basis that (i) it is

into thres unite; (2) its gross 1ithology is markedly |

different from the overlying Cap Mous 1 i and (3)

crossing fauhal zones are not pertimemt oriteris for the classificatien
of rock units. As such, Goolsby's reclassification of the Hickory sand-
stone mssber to formation tﬁmmmm-&u but sinoe his pro-

posal has not besn formally acoepted, the iom of Bridge, Ilnu,

amd Cleud (1947, p. 112) das b‘u mlcnl. Whare ecrrelation 10 the
thesis area has beswn made with m‘- subdivisions (Upm and Middle
Hickery), indications of Mmhq—dau m genlogic map.

Lithology: TYhe Riockory is poorly exposed in the thesis area

beceuise of a thiek soil cover pr by the Rering of the samd~

stome. Outowops are oenfined to a northesst-trending valley im the osmter

CPrany 24 e

‘of the ares. Expo cor ding to . tom of

Hickory ocowr as buff to uﬂ{ browm, mh‘ to gray-brown, ﬂumtly

v"_*‘-" d; often oroes . friable & ‘The sand i3 composed of

clear, sub-Founded, fine to coarse, quarts grains. Isdividual beds are

la-tuuurnd'my in thickness from a few inches to 2 fest and commsomly . °

‘-‘hibstm. layers of b ish-groeen, shaley, mi [ 253 20
m,wtonmum,u-'um-mmcmm-mmrm

rapidly, leaving rm lm‘.( sandstone, Layers of intra-formatiowr





















the Seth Martin ranch, the Lion Nountain attains a thickness of 32 feet.
This thickness is slightly more than the meximum thickness imiicated by
Dridge, Barmes, and Cloud (1647, p. 114), but is less than the 80-foot
thickness measured by Sliger (1957, p. 26) in the northwest corner of
the Schep - Panther Creek area.

Lithology: The Lion lountain sandstone occurs in the Schep -
Panther Creek ares commonly as a gentle slope covered by limestone
fragasnts, hematite nodules, and reddish-brown soil (see Plate V11).
Occasionally there are found, in place, thin ledges of sandy glauconitic
limestone.

In the central portion of the arsa the erosive action of Schep
Creek has exposed a relatively unweethered complete section of the Lion
Mountain (see Plate V). The Lion hicuntain sandstons is composed of
alternating beds of limestone and sandstone vary¥ng in thickness from a
fow inches to 2 feet. Well bedded limestone within the mesbers is greenish-
gray, weathered to brown, sandy, and glauconitic, and much of it is com—
posed of trilobite fragments. The sandstone is usually greemish-gray,

weatbering to gray, slightly fissile, very fine-grained, glaucomitic,

limonitic, slightly cal , and 1y cross-b: Limsstone
composed of trilobite fragments occurs as oblique laminae in the cross-
bedded sandstons at the upper and lower parts of the member (see Plate
VI). Along Schep Creek, on the southern part of the Emeth Keller ranch,

the highly glauconitic sanistone contains nodules, in place, which emhibit



partial alteration .rom plauconite to hematite (see Plate VII). The
nodules algso componly contain small amounts of silica.

Stratigraphic reletion: The Cap lountain - Lion Mountain
contact is transitional, and where it was sufficiently exposed, the
contact was picked on the first appearance of a glauconitic sandstone.
¥here exposures of the contact were poor, tecause of soil cover, the
contact was picked at the top of the last continuous limestone ledge
of the Cap Mountzin limestone. The contact with the overlying Wilberns
formation is “sharp”, (Bridge, Barpes, and Cloud, 1847. p. 114) as the
bighly glauconitic sand of the Lion Mountain sandstone member is in
contact with the non-glauconitic sand of the Welge sandstone momber. In
the southwestern part of the thesis area, where a very thin undulating
shaley layer occura, the contact is well exposed. 1t appears that a

disconformity exists between the Riley and ¥ilberns formatiomns.

¥ilberns Formation
The Wilberns formation, as redefined by Cloud Carnes, and
Bridge (1843, p. 155), comsists of all the Cambrian rocks above the Riley
formation, anc 1s composed, from base to top, of the Welge sandstoue,
the Morgan Creek limestone, the Point Peak shale, and the San Sabs lime-
stone members. The zone of large bioharms, lying between typical Point
Peak and typical San Saba strata, which in the past has been included by

some geologists with the Point Peak and by others with the San sSeba,



20

has been mapped in this thesie as a separate unit forming the upper part
of the Point Peak member.

Bridge, Barnes, and Cloud (1947, p. 114) assign an average
thickness of 580 feet to the Wilberns formation. Its estimated thiokness
in the Schep ~ Panther Creek area is 306 feet. This relatively small
thickness 1s attributed to the absence of all but a thin remnant of the

San Saba limestone,

Welge Sandstone Member
Pefinition apd thickpegs: PBridge, Barnes, and Cloud (1947,
P. 114) described the Welge sandstone member as a brown, mostly nom-
glauconitic sandstome, having quartz grains with recompoeced faces that
glitter in the sunlight, and varying in thickness from © feet to 3% feet.

In the Schep - Panther Creek ares, the Welge was measured to be 20 feet

thick.

Lithology: In the theeis area the Wolge is a brown to yellowish-
brown, . b g ,» ferrugl » Bon~gl tic, nom-
calcareocus sandstone. In some the is poorly im~

durated, friable, amxi often case-hardened. In others, it is well indurated

and has & high iom of ferr cemgnt. Veins of concentrated

limonite and hematite often Give the rock a banded appearance. In the
southern part of the thesis area, the Welge appears to have been secondarily

cemented by silica in such a manner as to resemble an ortho~quartrite.
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At a point 0.5 mile south of the Dmeth Keller ranch house,
small stromatolitic bioherme occur 16 feet below the upper boundary of
the Morgan Creek. Good exposures of atromatolitic bioherms in the upper
part of the Morgan Creek limestone also occur in the southern part of

the Emeth Keller ranch on 3chep Creek (see Plate iX), The Licherms are

P of gray, » very finmely crystalline, very slightly

limonitic, non-glauconitic 1imestone, aml often weather out into small
el N :
boulder-shaped masses. Individual bi range in di from 1 to

5 foet.
Stratigraphic relations: The lower boundary of the Morgan
Creek limestone member was picked on the first appearance of a purple,

sandy, coarse-grained limestone above the Welge sandstone. The above

change coincides with a topographic and ional break which was
cbserved on aerial photographs. The upper boundary of the member was
picked on the first appearance of a fissile siltetone belonging to the
Point PesX sbale member. For mapping purposes, the Morgan Creek lime-
stone - Point Peak shale contact was drawn at the base of a steep,
densely vegetated slope, which is gquite noticeable on serial photographs
{see Plate X). This slope is unusual in that the Point Peak is normally

less densely vegetated than the Morgan Creek in the regiom.

Point Peak Shale Member

Defipition and thickness: The Point Peak shale mesber was

pased by Bridge, Barnes, and Cloud (1947, p. 115) from an isolated hill






about 4 miles northeast of lone Grove, Llano County, Texas. At the above
outcrop, the Point Peak mewber was described as well-bedded, soft, green-

ish, clacareocus shsles with subordinate amounts of fine-grained doloaite,

medium-to fine-gr 1 » intra-1i tiooal conglomerate, and,
near the top of the member, stromatolitic bicherms. According to Bridge,
Barpes, and Cloud (1847, p. 115), the Point Peak shale in the Llano
uplift varies in thickmess from 25 feet to 270 feet with an average thick-
ness of 160 feet. In the Schep - Panther Creek area, the part of the

membar below the biob zone was to be 110 to 120 feet thick,

Lithology: The Point Peak shale member occurs in the Schep -
Panther Creek area on steep, hoavily vegetated hillsides on the Emeth
Keller and Arch Burnett ranches. Caliche and talus cosmonly cover the
" slopes. The member is composed chiefly of buff weathering to brown,
well-bedded, fissile, frisble, calcarecus siltstons, inter-bedded with
lesser amounts of limestone and intra-formational conglomerate., The lime-
atone is Many. greenish-gray to yellowish-gray, finely crystallins,
and highly glaucomitic, with ssall specks or veins of limonite. The

intra-£ 1 1 te is of grayish-brown, angular to

r , f1 cal siltstone pebbles in & greenish-gray to

brown, fine-to medium-grained limestone metrix. The beds of intra-
formational conglomerate aversage 4 to 5 inches in thiokness.

At the top of the Point Pesk shale membar, a thick bicherm zone
ocours that was included in the member by Bridge, Barnes, and Cloud (1847,

P. 118). Other geologists, however, have included the bicherms in the
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San Saba limestone meaber or have mapped them as & separate unit. In the
Schep -~ Panther Creck area, the zone was mapped as a separate unit within
the Point Pesak meaber. The thickness of ths bicherm zone was estimated
to attain a maxious of 30 feet.

The bioherm zome occurs in the thesis area as a resistant unit,
capping prominent hilis in the northern part of the area. A good ex-
posure also orops out in a steep cliff alomg 3chep Creekx on the south-
western part of tbe Arch Burnett ranch. At this locelity, large individual
bicherms have weathered out of the cliff and have fallen into the creek
(see Plate XI1).

The bicherms are composed of a light gray, sassive, atcro-
crystalline limestons which weathers to a speckled grayish-brown. Cabbage-

head structure is characteristically well developed (ses Plate X1). The

bioch attain a estimated diameter of 30 fect.

On the top of a hill 0.5 mile south of the Emeth Keller ranch
bouse, it can be noticed that the biochers zone is not always comtinuous.
On the eastern part of this hill the yellow limestone of the San Saba is
in contact with the siltstone of the Point Peak. This contact ococurs
approximately 10 feet above the base of the bioherm zone. The presence
or absence of the biohern zone appears, therefore, to affect variations
in thickness of the Point Peek and the 3an Scba members in the thesis
area.

Stratigraphic relations: The lower boundary of the Point Peak

shale member 1s marked by the firet appearance of a siltstone above the
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Horgan Creek limestone and by a sharp change in topography from a low
angle slope to a stesp, heavily vegetated slope. The upper boundary of
the member was picked at the top of the last large bicherm. V¥here the
bicherss are not present, the upper boundary was picked at the top of
the last significant siltstone or shale. Dridge, Barnes, and Cloud
(1947, p. 118) noted that the upper boundary of tiw Point Peak shale
varied vertically because of lateral facies changes from shale to lime~
stone. 1n the Sahep - Panther Creek arem, however, sxpoeures of the
contact were not of sufficient lateral extent to exhibit any such lateral

facies changes.

San 3aba Limestone Xember

Definition and thickness® The San Saba limestone member was
redefined by Bridge, Barnes, and Cloud (1947, p. 117) from exposures
along the 3an Saba River, northwest of Camp San Saba, McCulloch County,
Texas. The neme eppliss to all the glauconitic limestomes lying between
the Point Peak shale member and the Ellemburger limestone of Ordovician
age.

The San Saba limestooe is the uppermost etratigraphic umit
repregented in the Schep - Panther Creek area. Bridge, Darpes, and
Cloud {1847, p. 117) assigned o thickness to the member of 286 feet at
the type locality. In the 3Schep - Panther Creek aree, only an estimated
20 to 50 fest of the lower San Saba limestone are pressnt; the remainder
has besn removed by erosion. The variation of thickness in the thesis

area is dependent upon the presence of absence of the bichera zone.
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Lithology: The 5an Saba limestone ocours in the Schep -
Pantber Creek area 1.3 miles southeast of the Emeth Keller ranch house
where it caps two hills. The portion of the member preseunt is composed
of a mottled, light yellowish-gray, well-bedded, finely orystalline,
limonitic, glawconitic, fossiliferous limestone grading into a brownish-
gray, well-beddad, medium~-to coarssly-orystalline, limomitic, slightly
glauconitic limestone. The latter limestone contains remains of trilo-
bites, brachiopods, amd tightly coiled gastropods. Individual beis
crop out through a mixture of soil and talus., The limsstone has a
tendency to weather into flags. DBeds containing Girvapella, as discusased
by Bridge, Barnes, and Cloud (1847, p; 117), were not noticed in the
thesis area.

Strotigraphic relations: The base of the 8an Saba limestons
was plaked either at the first appearance of a well-bedded limestone
above the bicherm zone, where present, or at the base of the limestone

immediately overlying the last shale of the Point Peck shale member.

Where the San Ssba limeatons is in normal with the biok zZone,
there is no significant vegetation or topographic change. Where the

San 3aba limestone and Point Peak shale are in normal comtact, there is
a pronounced change from a steep heavily vegetated Point Peak alope to a

gentle sparsely vegetated San Saba alope.
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QUATERNARY SYSTEM
Recent alluvium, in the form of rock fragments or mantle, is
present in the thesis area and is especially prevalent in the low-lying
areas. A pronounced bench of alluvium parallels the southern bank of
the Llano River. Where there wos any Question as to the identity of
bedrock underlying elluvium, the alluviun was mapped. A coarse caliche

conglomerate is well developed in Schep Creek on the Seth Martin ranch.
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STRUCTURAL GEOLOGY

REGIONAL STRUCTURE

‘The Llapo uplift is a structural dome which bhas been eroded to
a topographic basin. A core of elevated Precambrian and Paleozoic rocks
is surrounded by a relatively flat-lying rim of Cretaceous strata.
According to Sellards (1932, p. 30), the Precambrian rocks have been up-
1ifted from 6,000 to 7,000 feat. The uplift is approximately 80 miles
long and 50 miles wide.

Sellards (1934, p. 84) noted that the rirst evidence of
doming in the region is indicated by the thioning of tho lMississippian
sediments over the uplift, Chemey and Goss (19562, p. 2240) believed
that the structural development of the dome was essentially completed
by late Lampassas or early Strawn (Late Pennsylvanian) time, as deduced
from well information in Mills County of{ the northeast flank of the up~-
11ft. In these wells, typical Strawn strate abowed only minor structural
disturbance campared to a difference of 1,000 feet in thickness of the
underlying beds.

Cloud and Barmes (1648, p. 121), however,dated the final stage

of st 1 ion as p and pre—Canyon. These authors

reported that in the vicinity of Calf Creek in liason County, unfaulted
strata of Canyon age overlap faulted strata of Ellemburger age, and, at
the same time, noted that strata of the Strawn formation ars in fault-

contact with the Marble Falls limestone. It appears that there is not
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as yet conclusive evidence as to whether the final stage of deformation
was post-Strawn or contemporanscus with Strawn depositiom.

The major faults within the Llano region have a predominant
northeast trend, are normal, and, according to Cloud and Barnes (1848),
have dips ranging betwesn 60° and 900, MNost of these foults are down-
thrown to the northwest. Cloud and Barnes (1948) attempted to explain
a conpection between the orogenic activity in the Ouachita trough and
the faulting in the Llano uplift but were not completely clear in ex-
plaining the stress relationships necessary to produce the novmal fault-
ing. To date, there has not been any satisfactory published explanation
of the cause of faulting in the region. Cheney and Goss (1652) and
Cloud and Barnes (1948) correlated the faulting in the regiom with the
final stage of deformation (during Strawn or post-Strawn, pre-Canyon

tige).

LOCAL STRUCTURE

General
The strata in the Schep - Panther Creek area have an average
strike of N 50° [ and dip, for the moet part, to the southeast. Conaider-

ing that the area is located om the southwest flank of the Llano uplift,

however, the beds would be exp to dip . As mo evidence of
folding was noticed in the area, the strata therefore gpparently ocour

as tilted, faulted blocks of various sizes.
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Eoulting

Although normal faults are mumerous throughout the area, the
only ones having relatively large throws are in the northern part. As
i the case regionally, the faults in the Schep - Panther Creek area
bave a predominant northeast trend.

A major normal feult, the Schep Creek fault, enters the thesis
area from the west from the Lower James River area as mapped by Sliger
(1857). A similarly nemed fault was mapped by Wilson (1937) beyond the
Liano River northeast of the Schep - Panther Creek aresa. These two
similarly named faults commect as one fault across the thesis area. In
the porth cemtral part of the thesis area, the Schep Creek fault branches
into a complex group of faults. The Schep Creek fault has a general
northeast atrike through the thesis area, entering through the west central
part with a strike of N 86° E. Proceeding through the cemter of the area,
it curves nortbward to a strike of N 35° E and then back to a strike of
N 64° E. As the fault proceeds toward the northern boundary of the
thesis aree, it gradually curves northward until it reaches a strike of
N 41° E. The throw of the Schep Creek fault through the thesis area
varies from less than 100 feet in the north cemtral and mcrtheast parts
of the area to approximately 500 feet in the west-ceutral part of the
area. The maximum throw is expressed where the Hickary sandstone is in
fault contact with the lorgan Creek limestone. The fault is downthrown

to the northwest and has & dip estimated to be close to vertical.
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northeast trend, and are downthrown either on the northwest or southeest
side (see Plate XIV), Where a rew of these faults occurred within the
¢

Morgan Creek limestone, their presence was detected by disturbed beis

occurring in conjunction with pr tree 14 1 .

There are no major faults in the southern part of the thesis
area, Plate XV, however, shows an zbundance of tree lineations. Vayne
Voolsey, & recent geology graduate student of the Agricultural anmd
Kechanical College of Texas, informed this writer that, as & result of
his field work in the Llano uplift, he believed that similar pronounced
tree lipeations were indicative of jointing rather than faulting. It was
noted, however, that many such tree lineations occurTed along small faults
varying in throw from 2 feet to 20 feet. These faults were mapped wheo
identified as such., 35ince a large majority oi the tree lineations
occurred within the Cap Mountain limestone member, detection of faulting
was not always possible. Along the extreme southern pm'tiog ©of the thesis
area, however, displacements of the Welge sandstone and saall faulted
blocks of the Lion Mountain sandstone against the Cap Loumtain nunoﬁ
gave gupporting evidence for the presence of mmerous suall faults., It
appears, therefore, that although sowe of the tree lineations may be the
result of jointing within the Cap ilountain limestone, probably & great
wany of them ocowr in conjunction with gmall faults.

Efforts were made to determine the stresses which onund fault-
ing in the area. It was comcluded, however, that no simple stress dis-

tribution involving two horizontal and one vertical principal stress
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directions could have produced the faulting. It is probable that complex
stresses existed, but the resultant prinecipal stress directiona could
not be determined. Poesibly the resultant principal stresa directions

were not constant over the area during the time of faulting.
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GEOLOGIC HISTORY

REG IONAL

As the complete geologic section present in the Liano uplift
is not represented in the Schep - Panther Creek area, it is necessary
ta review. the region as a whole in order to determine the geologic
history of the thesis area. Paige (1011, 1812), Sellards (1832, 19834),
Cloud and Barnes (1948), and others have previocusly described the geologic
history of the region in detail.

During the large expanse of Precambrian time, limestones, sand-
stones, and shales were deposited over the regioa. The existence of
primitive organiems is suggested by the local presence of graphite within
the Precambrian schists. During, or at the close of Precambrian time, the
region was subjected to orogenic activity accompanied by uplift, igneous

int ons, and phisa of the to schiste, gueisses, and

marbles, The cosrse-grained nature of the granites present im the region
gives evidence that the intrusions cooled slowly at depth, and suggests
the great thickness of Precasbrian sedimsnts that were removed by sub-
sequent sroaion. The period of erosion, expoaing tbe metamorphic and
igneous rocks, lasted until Late Cambrian time, and an srocion surface,
having approxiastely 800 feet relief was developed.

With the first transgression of the sea, during Paleozoic time,
the Hickory sandstone was deposited on the trumcated folds of the Pre-

cambrian rocks. Ventifacts, rounded sand grains, and other residual
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material were incorporated in these basal deposits. Oscillation ripple
marks snd intra-forsetional conglomerates suggest near-shore conditions
during the depositiom of the middie part of the Hickory member. As the
sea continued to transgress, the supply of detrital smaterial decreased,
and the deposition of the Cap Mountain limestone member oocurred in a
relatively quiet, neretic enviromment, with slightly reducing bottom
conditions. The cross-bedded sandstonec and the limestonss composed of
reworked detrital material that ocoaprise the Lion Mountain member suggest
that 2 slight regression of the sea occurred after the deposition of the
Cap Mountain limestone. Thinniag of the Lion Mountain and Welge sand-
stones from northwest to southesst, and facies changes of the Cap
Mountain limestone to a sandstone north of the uplift suggest a source
area to the morth or west (Barnes, 1856, p. 8).

A renswed transgression of the sea 1s indicated by the deposition
of the Welge sandstons. Oxidizing conditions, evidemoed by the lack of
glauconite, probably existed during the influx of new detrital material.
As the sea continued to rise, however, slightly reducing conditions om
the bottom returned, and the influx of detrital meterial gradually de~
creased as evidenced by the sandy, gleuconitic, basal Norgan Creek lime—
atone. A returh to a neretic environment resulted im the deposition of
the fossiliferous granular limestone comprising the main body of the
Morgan Creek member.

Under conditions involving a slight regression of the see, and

the introduction of silty and argillaceous material, the Point Peak
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shale was deposited. Paige (1012, p. 79) stated that its shale-pebble
conglamerates and mud cracks suggest the presence of widespread tidal
flats,

A reduction in the amount of detrital material entering the
sea and an increase in algal activity produced an environment favor-
able to the growth of large, stromatolitic bioherms above the Point Peak
shale. Conditions favorable for the local growth of these bicherms
existed at different times in the region, as evidemced by their presence
from the Upper Morgan Creek within the Ellenburger limestone.

Conditions of limestons depoeition existed through the remain-
der of Late Cambrian time, as evidenced by the San Saba lirestons member.
Barnes (1966, p. 9) and Harwood (1858, personal commmication), however,
reported the existence of lens-sbaped sand facies in the San Saba lime-
stone.

In the western part of the Llanoc uplift there was no apparent
break between the deposition of the San Saba limestons and the limestones
of the Ellenburger group of Ordovician age. Cloud, Barnes, and Bridge,
(1845, p. 140), however, stated that there is some svidence of eroaiom
of the Upper Cambiian on the eastern side of the uplift before the
deposition of the Ordovician strata. They also reported that the Ellen~
burger i1s probably, in part, of algal origin and was deposited in an inter-
mittently turbulent, warm, shallow sea.

Upper Ordovician (Darnes, Cloud, and Duncan, 1853) and Lower,

Middle, and Upper Devonian marine strata have been recognized in the region.
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Most of these rocks have besm removed by erosion, but some have been
preserved in collapse structures in the Ellenburger.

Thinning of the Mississippian sediments over the Llano uplift
was cited by Sellards (1934, p. 84) as evidence of the first stage of
uplift of the region. The doming apparently culminated in Late Pemnsyl-
vanian (Strawn or Canyon) time and was accomplished by comsiderable fault-
ing.

The region was evidently an uplifted erosiomal surface from
Late Pennsylvanian time until the last submergence during Cretacecus

time. Cretacecus sediments were deposited on the domed erosiomal surface

of ian and Psl ic rocks.

The last emergsnce of the region occurred during the Mesosoic
Era and caused the Cretsoeocus rocks covering the central part of the
region to bs removed, leaving a topographic basin. Streams tbat had

loped on the Cr surface were superimposed on the Precasbrimn

and Paleozoic structures.
At the present time weathered products are forming conglomerate

and residual mantle.




THE SCHEP - PANTHER CREEK AREA

The sedimentery and stratigraphic characteristics of the Upper
Cambrian rocks in the Schep - Panther Creek area generally support the
regional geologic history as described above. There are, however,
lithologic, sedimentary, and stratigraphic features in the thesis srea
which make possible a more detailed interpretation of the conditions of
sedimentation during the deposition of these beds.

The portions of the Hickory sandstone exposed in the area are
similar in lithology to those described by Goolsby (1967) and appeer to
support his interpretation of the environments of deposition. The fine-
grained ssndstones and oscillation ripple marks found in the Middle Hickory
suggest a quiet, very shallow sea with the scurce area being either distant
or greatly worn down. Intra-formational conglowerates, identified in this
part of the member, were probably formed on flat areas during a temporary

lowering of eea level. The pebbles in the couglomerate are composed of

wall-indurated, rounded sandstone. The to coar 3 » ferru-
glnous sandstone of the Upper Hickory was most likely deposited under
shore conditions close to the scurce area. The larger grain sizes and
greater abundance of ferruginous material compared to the Middle Hickory
suggests an increase in the power of the transporting sgent which was
possibly brought sbout by a greater amount of rainfall in the source aree.
An increase in rainfall could move tbe larger sand particles and, at the
sane time, could flush a lateritic mantle which may have been present in

the source ares.

.



87

The lithology of most of the Cap Mountain limestone member in
the Schep ~ Panther Cresk area is counsistent with descriptions of the
wenber in other parts of the region and refleots a shallow, warm, and
clear water envirocumemt. A local, massive, fine-grained, umon-calcareous
sandstone, however, appears to indicate a nearby local uplift during
its deposition. As previously stated, a similar sandstone has been
noticed southesst of the Schep - Panther Creek arez. Such a sandstone,
however, has not been recognized in areas to the north, south, and west.
It is probable that the source area of the sandetcne was to the east or
southeast of the mi. In the upper part of the Cap Mountain member,
near the contact with the Lion Mountain samdstone, there ocours a coarse-

grained, glauconitic, sometimes cross-bedded limestone composed predomi-

nantly of trilobite fragments. The trilobite fIr. , and cross:
indicate turbuleat comditions (also reported by Sliger, 1887). The
glauconite, however, implies guiet, reducing comditions (Cloud, 1085, p.
486). 1t is possible that turbulent conditions alternated with quiet

conditions and that the glauconite found asmsociated with trilobite

1: and cross-bedding had been from earlier deposita. It
appears that the conditions which were later to produce the deposition
of the Lion Mountain sanistone began during the last phase of deposition
of the Cap Mountain member.

The lithologic and sedimentary characteristics of the Lion
Mountain sandstone are similar to those at Streeter in Mason County des-

cribed by Barnes and Bell (1854, p. 42). Inter-bedded and cross-bedded
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sandstones and detrital limestones of the Lion Mountain member indicate
that a turbulent enviromment wea probably present during its depositiom.

Turbulence is also indicated in the thesis area by the fact that the

1 is pr 1y comp of trilobite fragwents. The glau-
conite present throughout the mesmber, however, suggests quiet, reducing,
marine conditioms (Cloud, 10556, p. 466¢). Probably, short intervals of
such conditiona alternated with intervals of turbulence. The glauconite
found associatod with cross-bedded detrital limestones and sandstones

had probably been reworked.

The Welge sendstone in the Schep - Panther Creek area is similar,

for the moat part, to lithologic desoriptions of this sandstone observed

elsewhere in the region. In the southwest part of the area, the highly

silicecus nat of the Welge menber suggests secondary

ion of the
Exposures of the Morgan Creek limestone in the Schep - Panther
Creek area are generally similar in lithology to regional descriptions

of the member and reflect a shallow, warm, clear water enviromment.

Inter-bedded throughout the member, h ,» occur 1
composed predominantly of trilobite fragments. One of these beds contains
the brachiopod Egrthis texanh. As in the case of the Liom Mountain
menber, glauconite, commonly present in theee calcarenite depouits, was
probably reworked from earlier deposite within the meuber which were
formed uncer quiet, slightly reducing comiitions. At the top of the

member in the thesis area occur small stromatolitic bioherms suggestiug
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quiet, clear water conditions. These bioherms are much sasller than the
large biuhm which appear in the thesis area At the top of the Point
Peak member. It is probable that the advent of Point Peak shale deposition
produced conditions that were unfavorable to bicherm growth.

The inter-bedded siltstones, limestones, and intra-formaticnal

congl as ng the Point Pesk meaber in the thesis

area are similar in character to other descriptions of the member region—
ally and suggest a now influx of detrital material into shallow water.
Fluctuations in see level and the development of tidal flats poesibly
produced the intra-formational conglomerates. The calcereous siltstone

pebbles, the coagl are more angular than those found

in the conglomerate of the Middle lickory. Fossibly the Point Peak
conglamerate pebbles did not undergo as much transportation as did those
of the Middle Hickory conglomerate.

The bioherms foumd at the top of the Point Peek member suggest
relatively quiet, clear water conxiitions. Other geclogists have recog-

aized bicherme of various sizes in the region at different stretigraphic

levels ranging from the Morgan Creek 1 to the Ell gor lime-
stone. The bicherms were probably formed during those times when local
couditions were favorable for algal growth, The large bicherms are closely
associated with the more abundant limestones of the upper part of the
Point Peak member. 1t is probable that a firm clean bottom was required

for the algal colomy to attach itself and develop.
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The San Saba limestone momber in the Schep - Panther Creek
area is comsistent in lithology with other localities described in the
region and reflects warm, clear, neritic conditions favorable to lime~
stone depoeition., Glauoonite disseminated through the limestone indi~

cates slightly reducing bottom canditions.
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The following is a section of the Lion Mountain sandstone, the
Velge sandetons, and the basal part of the Morgan Creek limestone. The
section along Schep Creek on the Seth Martin ranch, 1.285 miles south of

the Imeth Keller ranch house (see Plate 1).

in feet
Wilberns formation
Morgan Creek limestone member:
2l. Limestons; reddish-gray, weathering to purple,
well-bedded, coarse -grained, glauconitic,
elightly sandy limestone. The limsstone occurs
in beds 0.5 foot to 1.8 feet thick ..ceeerccvcenes 8.0
20, Limestone; reddish-purple weatbering, to
purple, well-bedded, coarse-graiuad, sandy
badly weathored limestone. The limestone
ocours in beds 6 to 12 inches thick. At the
base of the unit there is a pronounced topo-
graphic break where the limestone is in contact
with the Welge SandstoDe ccescscevsvecscssonscssns 4,9

Total thickness Morgan Creek measured ......... 12.0

Riley formetion
Welge sandstone member
19, Sandstone; brown to yellowish~brown, mesasive,

medium-grained, ferruginous, mon-glaucounitic,




non-calcareous sandstone. The sandstone
occurs as & prominent ledge supporting
a dense growth of scrub trees .....cceeveevrea

Total thickness of Welge measured .........

Lion Mountain sandstone member:

18,

17.

Sandstone; light green weathering to dark
green, cross-bedded, laminated, very fine-
grained, highly glauconitic, clacareous
sandstone. The sandstone is inter-bedded

with amall lenses of coarse grained lime—
stons. The limestons is composed alacst
entirely of trilobite fragments .....secccveves
Limestone; gray with green specks, weather—
ing to brown, well-bedded, coarse-grained,
slightly limonitic and glaucomitic lime-

stone. Individual beds vary in thickness

from 1 to 2 feet and crop out through a

thick soil cover. The limestone is com-

posed mostly of fragments of trilobites ........
Sandstone; gray speckled green, weather-

ing to greenish-brown, flaggy, coarsely-

fissile, medium-grained, very glauconitic

[:13

Thickoess

in feet

13.4



14.

13.

12,

Thickness
in feet
saxistone, The sandstone countains ssall,
thin lenses of limestome composed of frag-
ments of trilobites and glauconite. The
glauconite has altered in small pockets
10 DOmBtit® .c.cvvrecvrcctstcrsoracsscnncoanenne 8.4

L and ; &l croas-

bedded laminae of grayish-brown, fine-grained,
glauconitic, limonitic sandetom with gray

weathering to brown, detrital limestons com-

posed mostly of asmall trilobite fragaents....... 1.0
Sandstone; dirty, reddish-brown, weathering

to dirty-gray, thinly-bedded, poorly fissile,

very fine grained to silty sandstone which

containg small specks Of 1limODIt® ..cveciscsvces 2.2

Limestone; gray speckled greenish-! .

. OORrse ined, sandy, gl tia,
!mm limestone containing some minor
amounts of limonite. The unit grades laterally
into a cross-bedded, very {ine-grained, limoaitic
BaNABLON® tesesecrrancevscsncsrsnsrcrsrrrcacorses 1.8
Sandstons; greensih-gray weathering to brownish-

gray, thin to thickly bedded, very fine-greained,



11.

10.

calcargous, slightly glauconitic sandstone.

The unit is more calcarecus in the lower

portion than in the Upper pOrtion ..eceessvsevsone
Limestons; browmish-green weathering to

gray, massive, detrital to finely-crystalline,
very glauconitic, partiaslly limemitic lime-

wtone. Calcite crystals oftem occur in vein-
11ke StrUCtUres .c.ceesccccosssascscccrecassoncnce
Sandstone; gray speckled greem, weathering

to gray-buff, massive, very fine-grained to
ailty, very calcareous, glaucouitic sandstooe
containing specks Of 1imONIte@ ..ccoeeececosacassns
Limestone; greenish-gray, weathering to

brown, massive, finely-crystalline, sandy,
slightly glauconitic limestone containing
limestone stringers composed of trilobite
IragmOntS .ouccvervavesstosssosssossansracnsrsans
Sandotone; grayish-green, weatbering to dark
grayish-green, coarsely fissile, fine-grained,
highly glaucomitic, calcareous sandetone con-

taining small gpecks of limonite .....

71

Thicknees
in feet

0.5

2,2

2.0



7.

Limestons; brownish-gray, weathering to dark
grayish-brown, massive, medium-crystalline,
sandy, glaucomitic, limonitic limestons.

The unit is partially composed of fragments

of trllcbigu eseseccsssecrrsscconsnsacsessravens
Sandstone; grayish-green, weathering to dark
grayish-green, coarsely fissile, very fine—
grained to silty, very glaucomitie, limomitic,
CRlCAreOUS BADISLONG seevvecssreccrassacsscrsnsns
Sandstone; gray to yellowish~green, weathering

to buff-gray, friasble, fipne-grained, very
calcareous, glauconitic sandstone. The
sandstone contains calcite oocurring in

very smuall pockets OF VOIN8 ..ceccccrvsscssoncass
Limestone; greenish-gray, weathering to
light-brown, messive, wedium-crystalline,

very glauconitic, slightly sandy lime-

stone composed primarily of cross-bedded
fragments Of trilobites .....cvvecevcccacaccionaas
Sandstone; greenish-gray, weathering to

gray, poorly fissile, very fine-grained

to silty, glaucomnitic, limonitic,

ke

Thickness
in feet
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Thickness
in feet
calcareous sendstone. The sandstone
containg dark shale-1ike Partings ........eecesees 0.9
2. Limestome; greenigh—gray to buff,
weathering to gray, medium-bedded,
coarse-grained, glauconitic, sandy,
limonitic limestone. The amiddle of
the unit contains a higher percentage
of snad cut by small calcite veins.
The limestoms is mostly composed of
trilobite fragments ......eecsvesisacsssrsoscesss 3.2
1, Ssmistone; greenish-gray, weathering to
brown, massive, fine-grained, highly

calcarecus, glauconitic, limonitic

The grades
laterally into a gray, f{imely-crystalline
limestone. Calcite veins occasionally
cut through the unft ..ccesecssocccccnnsvocncves P Y I
Total thickness of Lion Mountain measured .... 81.5

Total thickness of section moasured ,......... 83.3
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