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FRONTISPIECE 

The Llano basin. View to the south from road cut on top of esoarpaent north of Pontotoc. 

Loser Cap'Mountain Limestone Heniber forms the sides of the road out. The Hiokory Sandstone ~ crops out. between the escarpment and. Panto%os, The hi13s m the ~und are formed 

by Preoambrian gneiss and ~nits. 
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ABSTRACT 

The Pontotoo ax'ea is situated on the nox'thex'n flank 

of the Llano uplift and inoludes portions of %aeon, Llano and 

San Saba oounties, The axes is oharaotezised by a steep, 

east west tx'ending esoarpment north of Pontotoo, and by low 

to moderately high hills in the noztheast and southeast parts, 

Px'eoambx'ian, Uppex Cambxian, Lowex Cretaeeousg &nd 

Quaternary rooks are exposed in the Pontotoo areai The Pre 

oambrisn xooks oonsist predominantly of a gneiss-sohist unit 

whish has been intruded by masses of fine gxained gxanite and 

by splits dikesi The Uppex' Cambrian Riley and Wilberns forms 

tions oonsist of sandstone, limestone, and shale members. 

Cretaoeous rooks are exposed in three outliers north of Pon- 

totoo and oonsist of three units~ whioh are in asoonding 

orders a basal oonglomerate-sandstone unit, a siltstone unit, 

and a limestone uniti These units were not mapped separately 

due to the gradational oontaots between the units and to the 

thiok soil cover. The Gretaoeous rooks unoonformably ovezlie 

the Cambrian x'oaks and are not involved in faulting, Litho 

logio and paleontologio evidenoes indioate that the Czetaoeous 

rooks are stratigraphioally equivalent to the Rdwards Lime- 

stone of the Frederioksburg Qzoupi Rooks of Quaternary age 

are limited to a fe» very small deposits of alluvium and 

oonglomerates that oooux along the maJor streams. 
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The relief of the area prier to deposition of Upper 

Cambx 1an rooks was moderately high and x'ugged as is indioated 

by the ooourxenoe of Preolabrian gneiss extending upward into 

the Cap xzountain Limestone Member, 

Cheney (l940, p 105) suggested that the Llano up 

lift is struoturally xelated to the Conoho aroh whish trends 

noz threstward fram the Llano x'egion The main stxuotuxel 

features 1n the Llano upli. ft are northeast-trending horsts 

and grabens. The Pontotoo area 1s situated on one of the 

horsts whioh has been named the Pontotoo axis by Chancy. 

The Paleosoio strata in the northern half' of the 

Fontotoo area form a nox thwaxd-dipping ouesta and are out by 

a ser1es of southeast tx'ending transverse faults that are 

perpendioular to the normal northeast txend of the faults in 

the Llano zegion. The amount of throw along the faults waries 

from a few feet to about 200 feet. It is believed that dif 
fex ential uplift of the Pontotoo axis x esulted in the stx'ata 

being pissed under stresses stxong enough to px oduoe faulting, 

The faulting 1n the Pontotoo axes probably ooourred during the 

time of sapor deformation of the Llano zegion. 

Th» Llano region was extensively eroded during post- 

Canyon and pre Early Cxetaoeous time with little or no deposi 

tion of Permian, Tz 1assio, and yuraseie x oaks. 

Plummer (1950, pi 10l) and Borneo (1941, pi 1994) 

stated that the first Czetaoeous strata deposited orer the 

~ ntixe Llano region «ere eithex' the upper portion of the 



Cosinohe Peak Liaestone or the lower portion of the Mwards 

Limestone, Supporting this oonolusion by Plummer and Samos 

is the faot that the Gretaoeous strata in the Pontotoo area 

are oonsidered to be equivalent to the Edwards Limestone, 

Land and ground water are the most iaportant re 

souroes in the Pontotoo ax eai The land is used for ranoh 

ing and farning, and the water is used for huuan and live 

stook oonsmaption. A snail deposit of oaliohe north of 

Pontotoo has been quarried for use as road uaterial, The 

quarry is abandoned at the present tine. 



GEOLOGY OP THE PONTOTOC ARRL, 

NASON i LLANO ~ AND SAN SABA COUNT IES i TEXAS 

INTR 0 DUCT ION 

STATEMENT OF PROSLEN 

The principal ob]eotive» of this study sore& (l) to 

nap and desoribe the stratigx'aphio units whioh orop out 1n 

the Pontotoo area) (8) to deternine the struotur ~ of the areag 

(5) to deternine the age of the Cxetaoeous strata in the area1 

and (i) to reoonstruot the geologio history of the sxea, 

The first problen inoluded the negasoopio study of 

the exposed lithologiee of the various fornations and issnbers 

and the deterainstion of the boundsx'iee of these fornations 

and nenbers, The seoond problen inoluded the distxibution 

and eagnitude of the faults and the areal extent and attitude 

of the various etratigraphio unitse The third probmen involved 

the xxegasoopio study of the lithology and paleontology of the 

Cretaoeous stxata exposed in the sx'ea, Analysee and inter 

px stations of ths xelations of stx'atigxaphy ~ struoture, and 

physiography uithin the area were essential to the solution 

of the fourth problem, 

The general ob5eotive of this study sas to provide 

additional data that night oontx'ibute toward a bettex undex'- 

standing of the geology and geologic history of the Llano 

uplift, 



XDCATIOM 

The Pontotoo area is situated on the nox thorn flank 

of the Llano upliftz has an axes of approximately SQ squaxe 

miles, and inoludes poxtions of the northeastaxn ooxner of 

Mason County, the northwestern ooxner of Llano County, and 

part of southwestexn San Saba County {figs 1) ~ 

The Pontotoo area is reotangular, having a north 

south length of 8, 0 miles, and an east-west width oi 5. 5 

miles, The northern boundax'y is a line 4, 5 miles nox'th of 

and parallel to the San Saba-Mason oounty line, and the west 

boundary is a fenoe line 5, 0 miles west of «nd paxallel to 

the Mason Llano oounty line, The southern boundary is a line 

1 5 miles south of and paz'allel to the San Saba-Mason oounty 

line, and the eastern boundary is a line S ~ 5 miles east of 

and parallel to the Mason Llano oounty line, 

AC CESS IBILITY 

The Pontotoo area is easily xeaohed from sll neigh- 

boring towns by Ranoh Roads 754 and 501. Aooessibility to 

most of the area is very good as the «wo maJor highways axe 

intex seoted by a number of unpaved but well-maintained oounty 

xoads from whioh many private ranah trails lead to windmills, 

stook tanks, and feeding areas' Most of these ranoh trails 

are passable by oar, but a few require the use of a piokup 

ox peep, 
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IZETHODS OF FIELD WORK 

The field work «as oonduotsd between June 15, 1961 

and Septembex' V, 1961 An additional weekend was spent in 

the field in the oompany of Mr ~ CD Ly Seward and Dx ~ Ky 

Koenig for the purpose of oonfirming the geologic interpreta- 

tions at a few looalltiesi 

Wapping of Che various stratigzaphio units and 

faults was done on aoetate overlays of U, 8, Department of 

Agzioulturo aerial phoCogx'aphs of series HRHWW, numbers 

114 120, 56-42, and 26 55 dated Hovember 6, 1968. The soale 

of these photographs is lz20~000 or three inohes equal about 

one milo Oldex' sets of Ui S, Departszsnt of Agrioulture 

aerial photogx'aphs were used as aids in looating geologic 

oontaots and alignments of possible faults, These older 

photographs are of series BRH 4Ez numbers 206 210z 212z azld 

151-158 dated Ootober 10, 1948~ of series HRH-SE, numbers 

90 QS, and of series BRH-8E~ numbers 55 58 snd 40 dated 

Novembex' 29, 1948' The newer photographs were moze useful 

beoause they showed the looations of new roads snd areas 

that have been oleared of vegeCation sinoe 1948, 

Oeologio oontaots snd faults wezs traosd in the 

field and their looations wex e plotted on the aoetate over» 

lays. Stex'eosoopio examination of the aex'ial photographs 

aided in looating some of the geologic oontaots and faults 

which were paz tially obsoure snd dii'fioulC Co z'eoognise by 

iield work alone 



A Brunton ooayass was used to deternd, ne the dips 

and strikes of ths beds of the vaz'ious stratigrayhio units, 

The topograyhio xelief shown in the struotux' ~ seotions on 

Plate I was taken fron the U, S, Oeologioal Survey topo 

graphio nap of the Pontotoo Quadrangle, Texas dated lQSS, 

FIELD COEDITIOES 

Although the topographio relief of the Pontotoo 

area is suffioient to provide good exposux os in uanF plaoes~ 

there are several low areas ooverod bP soil and vegetation 

whez' ~ the looation of oontaots and faults oan only be inferredi 

The thiohnesses of a few exposed and unfaulted stratigrayhio 

units wez'e '%assured 'with a Brunton oolopass snd a level rod) 

whex eas, the thiotzzesses of poorlp exposed units wexe estizzated 

fron widthe of exposures and dipsi 
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SEOORAPEY 

CLXILATE 

The Pontotoo ax ea is looatod in a semi-arid region+ 

Preoipitation is somemhat unevenly distx ibuted throughout the 

year~ the average amount of rainfall pox' month is 8, 17 Xnohes+ 

Daring the i'all and spring months pxooipitation oooux s in tho 

form of heavy rains whish produoe fast, torrential run offs, 

The temperature of the area ranges from boIos 15 F 

in the sinter months to about 105 F in the susxsor months+ 

The annual moan tomperatu!'e of the Pontotoo area is about 

dd4Fe 

VEOETAT ICE 

The vegetation of the Pontotoo area is limited to 

those plants whish oan survive in a semi arid olimate, Suoh 

plants inoludo priokly peax', barxol oatus, Spanish dagger, 

Eomioan pexsimmon, needle grass~ mesquite, sorub oak, and 

Juniper (oommonly sailed seder). 

The typos and distribution of the plants sro affeoted 

by soil typos shish& in turn, are related to tho stratigxaphio 

units fx'om shish they are dex'ivod, In genexal, the vegetation 

is fairly dense on Pxooambrian rooks, on unoultivated Hiokory, 

Lion Xountain, and beige sandstones, and on Cap Eountain, 

gorgon Creek, and San Saba limestones. The vegetation is 

sparse on the Point Peak shales, The Cretaooous limestonos 

noxmally suppox t a rory dense grosth of vegetation, but in 



xeoent years xanohers have oleared the land of seder as a 

measure of ground rater oonservatioa. 

INDUSTRY 

The nein induetrF of the pontotoo area 1s the ra1s 

ing of oattle, sheep, goats, and hogs, Faraingx rith oottong 

peanuts, wateraelons, and grain as the px inoipal oxopsx plays 

a seoondary xole in the area, Nost of the oult1vated fields 
are snail snd are looated on soils dex'1ved from the Hiokory 

Sandstone A&saber and the Preoashrian gneiss-sohist unit ~ 

few fields looated on Lion Xountain and beige sandstones are 

not in oultivation at the present tine. 



PHYS I 0 OB AP HY 

TOPOORAPHY 

RZOXoSAr. 

Topographioallyz the Llano uplift is an erosional 

basin in whioh Precambrian rooks exposed in the oenter sre 

surrounded by a higher area of' Paleosoio and Cretaoeous 

rooks forcing the rim of the basin The basin ax'ea is the 

oenter of the uplift where the Pxeosmbx'ian x'ooks are struotur- 

ally high, but less resistant to erosion than the surround- 

ing Paleosoio and Cz eteoeous rooks, thus aooounting for the 

basin, The total relief in the Llano region is about 1, 600 

feet. 

The Pontotoo area is looated in the nozthern pax t 
of the Llano uplift erosional basin. A faiz ly steep south 

faoing esosrpssznt extends fraa west to east aexoss the entire 

width of the area (Plate II) ~ The average relief of' the 

esesrpaent is about MO feet, This esoarpment, which is 

oomposed of neaxly the entize Ca«brian seotion and in part 

of the Cretaoeous seotion, is out by a nueber of oanyons and 

Nsall gullies, 

One notable physiographio featux e in the area is 

Round Mountain~ an erosional remnant neax' the eastex'n end of 

the esoarpssnti This hill is elliptioal. in aerial view and 



PIATE II 
PABDEAMIC VIEW OF ESCARPMEET 

Panoramic viev of escarpment tvo miles north of Pontotoc. . The esoarpment is formed in part of Cambrian rocks, ranging 

from the upper portion of the Hickory Sandstone Member to the lover portion of the Morgan Creek Lfmestons Member„and 

in part of Cretaceous rocks. . The average relief of the esoarpaent' is about 260 feet. . 
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Principal streams of central Texas showing drainage pattern. 
Contours are drawn on top of the Fllenburger Limestone show- 
ing the approximate size of the uplift. (After Plummer, 
19SOC p ~ 9) 
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%0 ~ tiyeb yehliehed Feyeeb deeeeibkllg OLe eblaea 

~ ad few&a of %ho L1aao mgkoa «ae aade by Pesdiaand Roose'' 

{140) ~ la Chic eeyoPO Roeaee be4etlP doeeeibod eoae «t aho 

oQey peLleeaeia a%0-Relaaeie aspaooo xa a laeop pabliea+aag 

Roeaes (1SSR} lie%ed and daeevibo& ~beeeL eyeelee «f feeaUe 

fsea poahe of Oeediriaa ea4 Owlevieiaa agee, 

Rayyaade (18SS) eeaeladed Magi Reeaee ha4 fowa4 

ehe Peiaoedial (oeahaiaw) tewa ia Raaae, aad o~b ehe pri 

aoedial taaaa «ae oaaiye4eae ia aii 0o Qao leee~me Paleo 

aoie faaaa ia 'ieeeaeia aad Re% YeFh, 

R» P, Sksmaed {lg50) reyeeeed oa Pacha ot ih+Oa» 

eeoaa ~ ia eeabeal Reaae, Xa hie eoyope he aawed ea4 

4ekapibeC aha OayPQla Ikaeabeaey N O~RNAlo Peak Qpeayy 

aa4 %ho Oaypot4aa Ikssoeaoaa& all of ehieh he ooaetdeLed ee 

bo of Lago Oeeelieaeoa age, 

R+ Pi S)uiaayd (1RS1) oeatkeae4 Ne eeph et Rayeaade+ 

deeeÃ1bed Iba Paleoaai ~ Pacha et Rayaab Ooliy ilL gteab 

de\rail& aad 4eeewibe4 aiao aee eyeoioe af Beahsiaa toeeile, 

XR 1SSS WaleoO4 (QNN) vieibed Ohe XXano esca aa4 

doaeeibo4 eho Oaaheiaa abaca+ Waieoeb yreyoeod eh» ~ 
Xkaae gaaay fox ih ~ yee Poiedaa aepaia~ Re omralabed @4e 

L1aao 0001hy CiQL BIO OFahd OaRpea Opeay ea OIO baeie ef 

xkeholog5, o ehaeaoooe aa4 eopctigpaphio eelagieaehiy WMh ole 

eeeplpgag Fobedaa gaeay~ «a4 «oforre4 ahe L?aae Beoay io ehe 

laeay ~aR Seiioe+ 



S» S, Numar4 $1SSO) betetlg 4eninthe4 fho efwafa 

eC fhe Llaao aaoa troa hte oh~fiona na4o tn lgbg an4 

1SOO ohtla aoeonyeegtng oa eaye4tfton of asap ongtnoere» 

S» P» Nsaae4» ~ (1SOO) ago 4ofoonlnafton ot the 

gvofaeeonn eftafa oaa tevtae4 leg R» T. RiLl Qssv)» Rill 
ylaao4 fho teenaitone nano4 hy Sawney tn fhe heres' Cnefa 

caeno Settee&. on4 ytayooe4 fhe ~ Pee4ee'tehefarg Sneaks» 

In a Refer nogeei, Rill (lSSX) a@eftfnfo4 Conanohe feels 

Chalh Los ghana'»e 0~ache pooh orang» Rtll aloe yeepooe4 

fhe none «aannf Cled res fhe o~ ~~ fho Conanehe 

Peak ChaQr, ang «eneoe4 fho Cayyoftna Xkaeefeao Aea fhe 

Ae4entelcehaog gnooO» ihae nahtng Qw Walnai-Clay fhe o14oef 

Zeenafton ot fhe Iro4arieleebwg crony» 

The 'tnSenfanoe ot fhe nod'h done bg Naleoff (1SSO) 

tn oo~laftng fho looaonoof NaLeeaoto efrafa in fhe LXaae 

wsgto)t. ntfh fho Oonhftnn Pofe4an Sonny tn steeonetn naa 

nafe4 bg Rill (lSSV) ta hte eoetoo et fhe geo~ et Tonaa» 

'. In anofhm eayei f», :Rtll (lsss) nana4 on4 oofehltehe4 fhe oon 

neef 'ego et the caHenttenenn raAs af Naeblo Folie» 

If nae nof ~fthm lggf, nhen fhe Tenne Oeologteal 

80eg4y oae eefahlteho4» fhaf a «gaionafte Soelogto aarvoy et 
ihe XXaae magian oaa nngerfahen» ka a yarf «t fbo Sereeg~e 

tnoooftgafioa T, 5, Conafeeh (lSQO) pakltehe4 a noyes en 

fho -ntnoÃalo ond oooo oC Qlo Z40%0 Pogten» Cenofoeh (1$00) 

alee yeepoeo4 fhe nonoo VaD, ~ gyntng Oneiee an4 taehea441O 

gohtef in aA4LW4tng the Psoeonbpton ~fnnooOhte ~» an4 



XO 

yeayoaed the ieene Iteheeg sex4oe {LeeoR oIagotaa}~ IUQ 
/os'tee {stddlo canhetan)g KieneR ae84ea {{{Ranee oooo'tan)y 
aad Iaa Ieha. Wee%ca ftxaetaa) tn hte eehdtvteteaa ef ihe 
Sworn' Peleeaete aiea4y ~ Staee ihai itae& ih» KaieaaR 

' 

aeatee hea boca dropped fera neado~ and ihe eihee ooatee ~e haec been jaedtfk04 and c4NSogteNRlo 

R» Ii Tan {1000) eeRaeied on ihe coal aoeearoee 
«f ihe Llaao regten+ Tesv alee nord ~i %a+ ~aR ~ega, 
tn ihe Llano rewten eai, aeeeae ihe Palkoea4, eiiaia etNwjLi 

regawd io iho aieaoieee~ aa4 oeaalade{{-ihai %he eieee{ae 
elptddnaiod on oeeiaeoooe eilaia oad aeo gl+oenilR;Iwe~» 
paced ea %he eldQF Ralooaete Peohey 

Itll aad waemhan {xsov) 414 a ooiyeehanetvo aiadR 
ef ihe Qs&iaeeoae e&aia ta ihe kaeitn ggadeaaolog. aad 

eheage4 Cae aane Os@etna Meeaieae io NNwayda tdaaeiene eti)a 
oni nedtfRtad eh~le dogtatiteg af ggy jyy~giten~ 
{ROOD) peeyooed ihe aaae Oeaaaehe Reag Xdaeetaiee tn place «t 
Oeaaaela Reah 

StdaeR Ratoe (101l) 4tetde4 ihe %@yean Caahetah- 

eieaia taio iho Itahawg aadaione» ihe ofay, seaaiatn pwaeaeteaq 

end iho Itgheene Rotten to ogltiten & 5NdnN an{) dafQCNI. 
ihe ILlaahaegae Lhaeoeeao, { ewr Oa'4wrtetaa) aa4--Ne Selih 
etoh Shale {Ntddle ReanaRxeantan) e Aatge alee ~teed ihe 
&eoaahrtaa miaaoRRhto noah anti». Fatoa {AN) y&gehed 
a 4aiatled deolegte fexte «hteh tao%need iopogeajLLa Ice@. oee 
lowte myo and oienaiaeal eaeeo aoeiteaeeg' ~ L4aa~ 



4aadraaSLaoy - Xh Rite reyeA PILLS» daoortlled a54 dteoaoaed 

Cho geology ct'8N lao aadroagloe ~ 

- 044ea, saher, oad soee- (1%k) ~ ef ohe %eaaa sareaa 

ef Reeaaale OooQ~py ywhttehod «ho fire% eoayro)+aetio goo 

teste hap ef Nse soate of yaaae. %ho paloaaote «Spalla et- . 

Ne Xkiao- ~1tfa oato dtetded taae Peaaog jsraataa& Paleeaoia 

aadtvtdedq aad Oeahrtaa Ordwtelaa~ 

A. aao geelalta Say of Ne Carheatfereao faraa0teae 

aao yahttehed SP P1~ aad Sombre QOSS)» Plumer aad Awoke 

aayyed ohe lacer sead shate ae a ooyaraae forearm ~ a 

dtaitaaNm faiwa, aad they pyayeeed ihe aeao serac%a shoto~ 

otrg aad Noare (xsts) dieeaeeod %ho age «f Sho saraeas~ 'aad 

otroy, «oaetaded thol ta oao Ntaeiootyytea ia age, au4 eor 

re&awed ek saraats at» she soerohead shale ta drhaaaaa Not 

%be xeeee Coal ShaLe ia Ohtaheaa, ~q . Stray, aa4 Oetd 

(10$j) reyeraed 1oeaatag a ertaotdaL 1taea~ aaderlgjag 

QN Sarah% Shaley lied aeotlbe+ oa ado af Sari+ Itaeteetyytaa 

ae '~ Itjaeaaaaei 
' se11arda (toss) yroyoeed ceo aoae ohayyol 

fer Mao 
' ertaoldax ltaoo'iioae+ 

e Se 44htae (ASS) yah', abed a aeayrehaaatre ltd 
of Oreaaoeeao Wkao&ae Seeertyatoao of aal+ ef %ho feoot1e 

wire aloe St&ac 

xa hto deeert jstaa ef Ne eapattsyayhte aatoe aLoag 

%le PodoraLloe Stwr ta Oi11oeyto ead Staaeo eoaaateey 4eaee 

(lQsy) a%a%ed Naai tha=spaat4ee ere ef prooeahrtea ogo aa4 

ere aot taaraded ksko Cbo roche ef Pateeaolo «Se~ 



Sioeaal (lQSS) reyeriod ihai ihe graccLioe %et She 

L1aao regioa are xaira01ve Da ihe Swoiae oad oohiei, 004 

ihai iho Sreaiiea oau. be aabdividod iaio ihroo Oaies oa %he 

baoke. Og XL|holaSt 004 oieaeiaral rola&oaeh5, yo» Sieaeel 

aloe yeayeood ~ dittoreai, iaieryeoiaMoa, trea ihe unior 

yeoioiioa by. yaige (itLL) resaedias ihe agee ot ihe %Mls�. 
Syeia5 Qaeiee 004, ih» yaohea4410 sohkei» Sieaaei eoa0$, 40004 

@4 VILLlof Sglrthg Qaoiee io be yowlgor Qhoa %ho taehoa4410 

Sabiei) ISNreaeq yaLSO ooaeidered %ho VaU. et- SyricLS Qaeioe 

i» be 014or ihacL iho yaeheala410 Sehiai~ 

sollardeI, Adhiaeq 004 yl~ (1555) eeeyiled a 
' re@icy of Qhe abraiiSwyhg at Qeaae ead iaelade4 ihe Kkaae 

eeoiiea» 5 50010ILO %ay ef %NNLO Cae $HIhliehod by ihe 

ia, lQ$4 I aeaor 500105LO may ot foaae oae yro~ 

'yarod V 3)ariea, Sieybeaeon, aa4 Saydaer (lQSV) of ihe 0. 5, 

Qool05keal ~, 
50130rde {1550) royoried ea Sac eiraeioe'0 ot iho 

K&aae r05ioa eud 00550oiod ibad ihe ihiaaia5 of ihe segaeii 

ISLC+0 (ILeeieaiyyLOIL) eeoy ihe LLaao llyLLLti Lhdioaiod Qha 

tiroi oylite ef iho oroai 

She telooaofo toeedlo «t ih'0 Ceairal iLaora1 roSiea 

ea4gieallg deeeiibed by Reeaey (1555& QMN) Oera rodeeee4b04 

bg Syi450 004 Qieig (lQSV)+ 

sri45e (Xssm) eoeeelaiod Nm Qyyer Qaahrioa oooilea 

ef Qbo QOILO area QLOL iho Syywk 05abriaa eeoikeaa of ILSeesyi 

004 at Qbe ayyer Rleei001ytyi Qlblleya 584450 0100 aOCOO4 She 



Ziiioa SNHAaia Saa4oboao aa4 4aoigaabe4 '10 aa a lMAN2' et @Nl ' 

Oay Neaa|aia F~OLoa 
saoaoo oa4 yaylsiaooa (xsss) 4eeeibe4 %he veabi 

toe%a teea %be, baeai gkeboyg Saaaeoeao~ Shag ooyerae4 ~0 
the veabigoabo eeabi31ae4 0e tera ates 4ayeoi, birn at the 

Iioboyg Saaloaeao begaa~ aa4 bbab a Says ot |be Riohetg Saa4 

oooae aag reseeooao eis4&leoa 4eyoef, f e~ ~ (isoo) yeoyeae4 a «e» olaooitieabica ot who 

yoaaoflvaakaa abtaba et aep~asH+ ARGO Oa 'Sbo ba&o ot 
eaboaygaoo 4aoaj obeah aloe oagsoobe4 %ho eb&aefaoax yoga+ ' 

oioaehiy beoeeea Cbe X4aae aylitb aa4 ~ Ooaehe oyohi 

4 gooloIie aay «t Saa Saba Ooaaby ebleb oeeeso4 

yaoo et %he pea1aAeo ayoa eao yoLMoba4 by ylaaoer (xylo)» 

Sai4ge aaa Saoaee (laol) yeoyoee4, a Ncaa tol4, 

4kokoioa ot iho Silboyaa Paaaa&oa AeheXS4ai ot a baaal 

oaaloOoae& a glaaoeaiMa Xheeaboae& a oal4oyeeaa ohalo& aa4 

o lQNOboae oa Oho 1oyy 'Tbeoo sNel&a'o ~ aob aaae4 Ltt%, . 

Syi44a, Sa'yaeo, aa4 Cloa4 (104%) yo4oi'iao4 'aa4 4eoayibo4 %he 

aaiio «t %he ooahacaa oeo~~ Shag -40ti4o4 46» OoabakaL 

ooaaoa iabe sbe Riley AnwM. ea eoaoieoiag ot Nuoe ~ayah 
aa4 No silbeyao yeeaafkoa oosaioNas at tee as&eye~ %hi ~ 

eeeb lo aee aeo4 ao %be Soa$4lpt4 pofeyoaae toy oho oo345oiaa ' 

eaeOiea ia the Lhasa yegtaaa 

Xa a yyogreoo reyoyf hg Olea4& Sayaoo~ aa4 Syi4a 

(lo40)~ Nw sll~eI xkaootoae eae «leoaoe4 oe Sreay 

ooaoao aa4 reoooieoo4 bo ohe ceeee 0+keek, oiaai 'the 4ioi4e4 



ihe 4reami -Laic Ouee f~iteae ohtab are~ ta aeeemahtag orang 
ihe %'agyar4 Aeaaitea ohieh eoaeteie ef ioo Iaaehore~ iha, aor 

eea Aeeaiteaq «a4 ibo Ieaeg4ai tetaaitehe 
Oloa4 oaa Iareioe (laaa) roaaroe4 oa @e clleahw4ar 

0roa0 af oohiral 4'aaae ea4 iha. pt~llaaharer, aire/a ai ~ 
eaa leealtitea ta ihe Z4aae rogtea, Ihto royoai eaa a %acta 

oill4g of iso Llleahorgar roche etOl ea ~te oa Ceaiaree 

ef gloIethlo et4aitfteoaoe ia ihe IIOareh ef «o% eolaioeo of' 

gleirol~e She aaONre alee tael%4e4 a hrtef e~f of Ore 

eiraeieral 0eolo4f oa4. 4oelegte hta~ of ihe aiaao e01tfi, 
4 yeaOeeaaae yehXteaitea ea ihe 0arheatforeaa 

~ iroitgyaggy of ihe Llaao ayltfi hy pl~ (1050) taola404 

4oeertyitoae ef iho eaitro taloeaota aa4 creoaaeoae airait 

l4 Ii Slewh (1041) 4eeerthe4 aa4 4teaaeae4 ooa~ 
tag oaa eafoltaitea foaiaree at 0raatio 4aiaee ta iha Xkaao 

ayltfiI Noah eoaela4e4 ihai aafektjiitea aae aawae4  iha 

roloaee af sieraaeee ietihta QN 4rwatie eaaaee+ 

'gikaea (1000) royeAc4 ihai atrooa ago 4eioriataaiteNN 
' 

ef ihe Iraatioe ta iho L1eyo eyltfi «heee4 aa maraca aca af 
1~000 atlltoa yemen aaC Oaiii ihe ee4LIeeaiajrf roahe ahteh- 

ooro taira4e4 leg iho 0roatiee or» eiiLL eeea aaotaai. ~lter 
4eiemtaaiteaa ta4toaie4 e4ea of +100 IaLLXLaa yeara Qeldoia~ 

1051) ~ oa4 of 1, 050 atlU. oa jere (NeLiaf oa4 aoe4aaa& 1040)i 



$4I! 

4 epayeehea «a Ne %Searle Ltaae ~ Aee th oem%pal 

yoeoo eo yoejaov& aalu xeoe eb oi, fM4)» yht» eeyeee eovkeey4 

Nae e4wetftoeetom oae Ioae4yM. eaa et %he Oeoeooeohe eeeeteaa+ 

Aeaatlge (1000) ae4o . a- 4oIetie4 obeys et'. ehe yoa 

ioeee RNNeoob eeoc rhteb ~e QN ¹eaaiebee epee oa ilh» 

oee4~ Ogaea 4aeetto4 oie4teo of hoeoe boeeoeiag %he yeaabe 

ceo evoo have boca oeaotaoeod te eho Pohio0oo Wae~abaaeob 

eeoc by A Li Oheeviaq oa4 ta %ho IeeeNCagtooaa Neeahetaa 

Search 

epee by 0+ 5, Ieoooooee+ %beta myce4e oro ysroeeaa%4g 

hotly yooyew4» 



sj 

STRiT XIRktNV 

{QIRSAL RTkTSNRRT 

%s» ton%oooo aeon eon0ahaa no»ra ot Feeees0e taa, 
. Onaaeiany A'oaaooeoep an4 QQEootllotf agee+ %L» »4peakgt8$4LLo 

cohen fee %he Feat»lee aeon Xe given heleei 

~ence, f age%en 

Oong~ae an4 aQnetnn 

Skeay4n Lbaee lone 
Sneak eongioneeate an4 ean4e|one 

Oee004an ~aeon 
hd. an Reel»a 

I jiboeIse PeeeaNea 

Ran-Saba Xkaeeeon» Neer' 
' 

Pcgn4 Feeh baal» Nekoy 
Ne»Ran Cteeth Z4aee fane Senhor 
Re%go lan4etono Nonbook 

RL~ 'keenaeLon 

Mon NowAatn San4eaeae ~ 
Cay rona&ala Xaaeame Nenaee 
Nicker@ Qan4eeono Nyahec' 

Pneoaehe ton Reia 

FQse~atne4 4»»alee 
aRllia 4Qsee 

reeenatyLte en»ha 



y%SARSXgl 100CS 

The yyeaaahyias yeeha tm N» taahAoe «yea taele4e 

a fee aaa11 SL%lLLSa 8440ay ayttea 4ihea~ «04 a Oaetaa~aahtah 

mme, 

sakeaee -(148'4, y Os') ayylte4 She aeee xkaaa oreay 

ee The aeSaaeayhte eeahe ia %he xkeao ayltfe ~ The eeaae 

valley syrtag oaeiea aa4 yaahaa44Le sehteo oeye ftvae sae4 hg 

4~each WeO)+ ratOa {Xyll, leis) aaa Seeaa 1 tXOSS, XSSS) 

Xaiea' mleftaa4 Sha Valley sye'tag Oaetae as4 Nse Paehaa44le 

sehteo, aa4 oteepaee4 ce aeyaaOayax yoiaM, eaehiy heSaeaa ice 
eae eatee ja„Ne Liaae Sayed Oaadyaagleai 

. Valley Syyteg Oaetaa 

WtSe (lylSq y~ 4) yoyeeea4 Chae Na al4eai yoeha- 

yeeoOntaa4 ta ~ Llaae ayltft eaagetee Qw Tatteg SywtaO 

Oaetae which %aa 4eytvaa bg aeeaaeyyht~' af a N4teh eectoa 

ef ae4taeata ef yaihee maifata eeayoetM, ~ Aeaeo4tag Oe 

PatSes ~ V~ay Sy tii Saeva te 4eaa aseity ~a~ye4 
aaa. ytahtabrbee4 aa4 eaagetaea feMayaOte aa4 gaaoeatete 
aehiaea~ geax eat %oat «oQaaeeati» baaaay gtaaalat aat4ie 
oaetaaee an4 eeya aagNaQeitita yereteaa+ 

The ltgh~eleye4 yeyCaaa eye aa ~ ohele save ey keea 
aohteeeaa~ eye aeSay ~'aiabe' ei «Shoat&a ti Oeatwweq Na4 
~ Fe ta away ylaoae 4taMAOatabelk H. eh OtfftILLS' A!'ea eeeha 
ehteh . aag ha ~aaala!' Seaateie Seat aeaa~ The-. OeaHe&oa «ea 

laaa4» ftae gaatua4~ eeeyyseaiitaa4 egakvaleaea «f 
OaayOsoee «e4taaase+ 



gg, 

tealmaa441e Sehtei 

She oihet ~oo troeeehataa aaiaaeeyhLe wCi ta 
iho Peahoe441» Sehtei Ihioh oae 4eftao4 ig tatge (XSXS, ye 4) 
«a a, ~loaeeshte 4Hwtoe of oedteai~ 4looha «hai taax4e0 

"i, ~, aoyhthoie eae io Sahteie oa4 ~'04Lo- 
ltae ltaeeieao soao ~ 'te14apaC@O 

' 

FaeHAXtag eeet eeo tao~a 
%Le eehtaie 'hNHI a geog, oX0IWage ehfAlh eegaet4aa: 

olih iho ertgtaal be44tag ef %he aegtaeaie. Aoa ihkah She 

oohteie aero 4ostvo4 

Sieaoiape of iho AoeoahFl 
geiemyyhte Roche 

Sieaael (lggae y~ V4) «oyaeio4 ihai La She ~- 
Sotaei ~a4poagloe iho gaeLoeea oag aohteie eeo taioteaielg 
fol4e4 ae oaa aati ta Leeoltaa1 ea4 atg eag folgeo ohtoh La 

iota aeo foMe4 ta htoo4 aa& opsia fat4e wtih ~, I~glloei 

~ oaihoaei itea4 aa4 yCtah)+ ~e ie Oae aoaihaaaii 

fottaitea of ihe gaeieeoe oa4 eehteio . Le eiatotkg yaeallaX 

ic iho aaea ef ihe hoeaa ea4 oyoa foQLai 

taiga (lgQk, y~ 4) eeyeeio4 Nmi She Te41og Syrtag- 

Saotee te feoe4 Seegaataalli+ ta She eatoo Of ON aaiieliaea 
ohtlo iho Paohea44ie Sehtai oooo' aleag She flaahe ef iho ' 

aaitoltaee aa4 ta, %ho ooaioee af '1lhe egheltaoe+ kee004tag 

io patgo, each a eieaeigye4 solaiieeehgy ta4teaiod Nmai the 

Paehee44lo Sohtei, oeeoltoe Qle Vali~ SSeiag aaetee aa4 Le 

@el@gee ta agog 



. {KSISy ye VS) yyayoee4 a 4tfyoeoae tahoe 

yeeaaetea SegfQP4ta4 ihe ayea og eho Ooo ~ygaaoeyhto patio& 

sseaaa'L eease4 ~s each a atoey~e asyaeeaeal yexaM, oaehty 

boauii' the aeteeoo. ohio oehtaea ao QINlg&eoa bg Fatso eeoc 

See cata'og koeoy4tag, ' eo seoaaeky eheee- ayo Baal saetoa attune, 

th shy- ~sse:yeL aaag aehtei teaaea ta Nso saataee ea4 N 

SNNboI 4f gaeiae cilia taeeeaeee eoaalNR OH aoaeoee et She 

~ aetoltaoe+ %Oil saetae atQ. o ocNLtopa votf eeptaetg eo %he 

ylaaee og eehteeoatey at ihe yaehea44le SehteS+ lo ie ehte 

aeraeeaeal yolatioaehty beeaooa iho coo cathe chai le4 

Seoaaol Oe eoaetaoo No y»tea aa oa Laeeaotve badg et veeN 

ohteh 4aeea4e4 4atth4 aa4 at4e4 Qe fel4tag aa4 aeiaaeeyhtaa 

ot oho oehieie, aa4 Oo 4ae» ehe Vahiog Syytag Saetee ae 

yeaasoa ehaa Qse yaeheo441e Sohtef~ 

- Saaw tei heoeoey~ eae tayeeeaae feei aha% aaae be 

ooaekhg e4 yogav4tag She Otffav oat, taieeyeoiaÃoaa bg yatSe 

an4 bg Seoaaol~ yeti eooaSatae4 Usaf iho Valley Syetag 

Oaeiee eae 4arlvo4 ta yeech gaea ee4taeasaey yeehe aa4 ta 

yore Etc+ tSaeoae vooRa, oa4 chai t4 ta ctti'teals so 4ie 

ltasateh exaaylf boeaoea ~ saeteooe 4eei%e4 ANNE ee4taelAaFf 

veohs «a4 ihe yaeteaee 4ertv04 gaea t4aeoas yoehe, Stoaael, 

oa she eehay haa4 poael4oee4 QN valley s35654 Coatee ee 

taeta4a «alf %he oat aatANa «eehosutae fsaotae 4yeioe4 

fNsa' gyaatie)z ea4 eoaat4epe4 Ne yaolsaa44le Sahib eo taela4o 

all eohtaeeeo cooke ea4 aeuetaeo4 «eiemeyhto roche chai aye 

ot ee4haiaiayy, 4eetoaeteai 



444Ntehal eaa4tea ef Ne teeeamahrtaa roaha ta %ho 

vtotat+ ot Re4 Neegaaha aboaa 1V jatlea aohNeoab M L1oao 
aero 4aae ~ Ioahor4 ea4 maraca (loL)» Iataeoq 4oheahy aa4 
OamgshqgsaIa (1050)+ Iataoo (lolN), ea4 Claboa4h aa4 ~ 
(look)i 

IIa Qa Rek Seeaaaha oietai4g, Naeteaeo 4eotvi4 ~ tgaeoae roche hoao Qaora4e4 taae Na &otter Ijo'Rag 
Oaetae asa4 X'oehao441» Iehtaa» %he aeroa %N-AnmOatm 4eotoe» 
aaao4 iy Iaraea (Reeler'I aa4 ~~ 1049~ t~ 1), aa4 Ng ' 

Nraaeh Oaetoe+ aaae4- ly Iamaaao jl$4i, y~ $0), have boch 
ayplte4 oe ohoae tgaeoao~oe4 gaoteeeai oayeeo (%04s~-~ 4V) 
~ iaae4 %hat ash Ne tlel4 tb te CNea 4LtNealb be deaawata» 
ahtoh yon'Stoa et Nae oabeoy . AeaQ be 4eaigaote4 aa tyaoae 
004 IOLLoh aa ee4toeo~ tI1 Crtgtao ~ tmaeaatweNeua et Ne Proach'rtaa reoR» ta 
%ho h1aao oyltfa ta4teoae No% Oho a~aural relabieadaty- 
. be~eaa %ho vattoao ~-af gaotaooo, oahtoae& aa4 tgaaoaa 
roche ta O~ eaaplteaao4, See oail oozier oleo yteveaae- 
ieoo1CQI ao4 «Oaeijag OLO baaa4artoo beawoeo She VRFtelhe %I@be 
ta ~ ttel4, Xa ta ter aheoo roaanaa ahai Nato oaOhor 
battersea Qua ao 4oftat to aeaelaotaae eoaeor&ag %be «NIe ef 
Na bae Weaameylde antra(Valley Syrian 4jaetae aa4 FaehOOC41O 
Sahib) eaa be aa4o aa ahe yteaeab Otmaa+ 



Iaetea Iahtsi Oat% 

Caa eayooo4 Prooae8e4aa ao|aaaryhte roche tn lee 

yoaooeoo area ooaaiee yroeoeclaaatlg of gaotas otIh otaer 

aaoalleo of eehteeI Nae for bahts reaeeat ooro'lsOLyP04 as 0 

ataeie aate. 
%he geo}egte eoaesei boeoooa |he yaeteo eohtse 

aate aa4 lha lgeha1py Ialoteeoa» Jteaher iII ehe soabborw yare 

ef ehe area ie oerer04 by aotl eesoyi ia a foe loealttteo+ 

yer |hta roaaeg ~ eoaeao oas INyye4 «0 aa tsfegve4-ooabaoeI 

fho;Neet'es eektse aati haa boca ia~ leg selaLL aylteo 4Qaoa 

aae Iraateo eaoseae 

xa %ho pokeoboe' sroa che NNtaooo . Oro ltehe ytllk 

eo roooteh Nray %54 ooaotae yro4ostaaall+ of Qearea Isot f0140» 

yacht» aLaerale elean' otih ~ ferroaaiaeeiai Iotaoraie ehieh 

iaoLIsto bioeteo 050 herabioaeoa Noes of %ho NNtso ts +/Ilk+ 

~oalor aa4 ayhaaNte etch yoerlg 40ve'Leyo4 foltaeiooq bai a 

aoaroor eeaiwro aa4 a boeeor eave%ayshe of foita14oll Sere 

obooreolk ta 0 feo 0Ãyoegroo of eho Naotoee 

k lario vota of ILttbg paar%a Oae obeorIN4 tII ChO 

Naetse~iehtae eat% fylaeo xl')» 'Ihto vota hae Nao oaae ~ 
%001 eroI$4 aa 4000 ItN foltattoa of who Naotee~eehtee 15Ltby 

aayoee4y SN Sohtseo Coro gollooteh- eo re4+ 

CLshHeiea& aa4 eoatalao4 eaaoeetoe~ bio%40, horahloa40, 

last a~ ytsgc fehssyori 





Distrib tion and To o a 

The gneiss sohist unit is exposed in the southern 

and southeastexn pax'ts of the Pontotoo az'ea, As pz'evioualy 

stated, the gneiss pz'edominates ovsz' the sohist in the area, 

The predominantly gneissio unit is part of the large band of 

Valley Spring Oneiss mapped by Paige (1912) in his geologio 

folio of the Llano Surnet quadrangles~ Paige's map showed a 

band of Valley Spr1ng Gneiss extending fx'om the town of Pon- 

totoo southeastwax d to Sandy Cx'eek, a few miles south of the 

town of '3xford, Llano County' This band of gneiss, aoooz'd- 

ing to Paige (1912, p. 5), represents an antioline wh1oh 

trends northwest-southeast and plunges to the southeast. 

Strike and dip xeadings taken on «he foliation in the gneiss 

showed an average strike of 5 46 zz with dips to the north 

east whioh indioated that th» gneiss-sohist unit in the Pon» 

totoo area is part of the noz theastexn flank of this anti 

oline, The dips of the foliation of the gneiss-sohist un1t 

range from l5 to 58 degrees' 

The sohistsv being less resistant to erosion than 

gneiss, are looated prinoipally in low areas and are oovered 

by so1l dezived from the sohist in many plaoes. The gneiss 

ooours both in low areas covered by soil snd 1n the steep 

rugged hills in the southeastern part of the Pontotoo area 

(Plate V) ~ 

Zn the area south of Pontotoo the maximum relief 

is about lVO fest, but the ohange in elevation 1s gradualx 
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whereas, in the azea northeast of the oosmzunity of Field 

Cxeek the topography oonsists oi' steep, xugged, and barren 

hills of gneiss with a maxisazm x'elief of about 300 1'eet and 

an average relief of about l00 feet, Panthsz Book and High 

Rook are the two highest h1lls of gneiss in this area having 

elevat1ons of 1, 864 feet and 1»715 feet respeotively. 

Another steep hill of ths gneiss-sohist unit forms part of 

the esoarpment in the properties owned by Mell Harris and 

M. L. Roberts about 8 4 miles northeast of Pontotoo, The 

elevation of the gneiss on this hill 1s about 1»780 feet. 

IGNEOUS ROCKS 

Fine Grained Granite 

Gx'anite 1s exposed in several localities in the 

Pontotoo area» The ma)ority of these granite outorops are 

nearly oix'oulsr in plan view with diameters of S to 10 feet» 

In. these outoxops the gxanits 1s poorly exposed, and fox this 

reason~ they were not shown on the geologio map (Plate I) ~ 

These small gzanite intrusions were observed on properties 

owned by Poster Casner, von Simpson, John MoLeod, Jx' ~ , and 

M ~ L Robez ts, 
Three exposures of granite looated west and south 

west oi Pontotoo axe shown on the gsolog1o map (Plate I) ~ 

Tso of these exposures oonsisted of small gz'anite bouldex s 

pzotx'uding from a granite derived soil, The third and largest 

exzposure oonsists ef large boulders forming a small hill with 

a z'elief of about l5 fest (Plate VI)» 





In all of tho axposures tho gxanito is fine~grained, 

~ quigranular~ pink in oolox, and contains pink feldspar, 

quarts, biotito, snd sons masonite, The relationship of the 

granite to the surrounding xooks oould not be deterjsinod due 

to soil eever ~ Tho oontaots «ore pissed at the outernost 

oeeurxenoes of the gxanite boulders. 

Aplite Dikes 

Tho gneiss schist unit is out in nany plaoos by 

very snail splits dikes «hioh vary froxx 1/i to 1 inoh in 

«idth, The 

spicate 

dikes oonsist of fine grained pink feld 

spar and quarts, 

Ths oldest kno«n Paloosoio rooks found in 'tho Llano 

uplift are tho Riley ond Wilberns foraations of the Upper 

Ganbrian Series, 

R POR Og 

The Riley Permeation «as defined by Cloud, Borneo, 

and Rridgo {1945, p, 154) "~ ~ ~ to inolude all of tho Osnbrian 

stx'ata in oentral Texas beneath tho Wilborns Remotion. " 

The Riley Pornation is dirided into three xxombers «hloh axo, 

in ascending orders the Hiokox'y Sandstone Wonbor, the Cap 

XXountain Lixosstone XXoxxbor, and tho Lion Mountain Sandstone 

Iloxxbor e 



The Riley Fornation takes its noses fron the Riley 

Hountains in southeastexn Llano County shore the three xcocs 

bsxs are sell cncposodi Bridge~ Samos~ snd Cloud (1947& 

p 109) x'sported that the thioknoss of tho Riley Formation 

avox agee about 880 feet, and ranges front a little leaa than 

200 feet to about 800 feet aooording to Cloud, Borneo, and 

Bridge (1946 p 154) ~ the Riley Forcsation is thiokes't in 

southeastern Llano County and thinnest in the northeastern 

pox tion oi ths Llano uplift 

Hiokory Sandstone Hcsaber 

Ccsastook (1890, p, 285) used tho tern Hiokory aa a 

aeries nano in his subdivision of the Paleoaoio xooks in the 

Llano rogioni Paigo (1911~ p, 25) retained the nacss Hiokory~ 

but revised the Hiokory Series to the Hiokosy Sandstone, 

Cloud, Borneo, snd Bxidgo (1945, pi 154) redefined tho Hiokory 

Sandstone and designated it as the basal xcsscber of the Riley 

Forcsationi 0oolsby (1957, pi 55) stated that the Hiokory 

Sandstone oould be divided into throe sescbere and proposed 

that fornatioual rank bo given to the Hiokory Sandstone, 

~Li h~ol gZ 

The sandstonos of ths Hiokory ars nonoaloareoue, 

nonglauoonitio, and are yelloe~ brosn, snd rod in oolor, 

Most of the Hiokory Sandstone llecsber has weathered to a sandy 

soil in the Pontoioo area, The uppex part of this sexcber is 



exposed in the esoarpnent north of Pontotoo, and the xLiddle 

and. basal pox'tions of the nezxber axe exposed in a few xoad 

outs along Ranoh Road 501 noxth of Pontotoo and in streaa 

banks 1n Che southern half of the Pontotoo area, 

The basal part of the Hickory Sandstone @ember 

consists of nediun- to ooarse grained, tan and brown, oxoss- 

bedded, quaztsose sandstones, A few thin layers of shale 

and s1ltstone wez'e also observed 1n the lower portion, In 

nost plaoes whexe the Preoaubrian-CasLbrian oontaot is exposed, 

the Hiokory Sandstone oontains angulax to subangular gzains 

snd pebbles of quarts derived fron the Preoanbrian xooks 

(Plate VII) ~ These quarts grains and pebbles vary fron about 

4 as. to about SO ma, in disneter ~ Cxoss-bedd1ng 1s also 

quite oomson in the lower part of the Hiokory (Plate VIII) ~ 

The niddle Hiokory sandstones are thin Co nediusN 

bedded, fine- to zssdlusNgrained, Can and yellowish-brown. 

Thin layex's of siltstone ax ~ interbedded in this sLiddle por 

tion of the Siokory Sandstone Nezxber Plate IX shows an 

exposure of the niddle portian of the Hiokory Xenber 

The sandstones of the uppex Hiokory az'e red to 

brownish-red, snd fine« Co ooarse-grained, The upperaost 

lb to SO feet of the swxzber is dark red in oolor due Co a 

hssiatitio natrix and ooating of Che sand grains+ This upper 

port1on weathers to a dark red 

soiled 

and 1s olearly defined 

on aez'ial phoCogx aphs& 
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~knees 
kooording to Bridge, Harn»a~ and Cloud (1947, p, ling) ~ 

the Hiokory Sandstone Member averages about 550 feet in thiok 

ness and xanges from 0 to 416 feet in thl, okness, The varia- 

tion in thiokness is attributed to the topogxaphy of the Pre 

oambrian surfaoe, irregularities in deposition, and lateral 

gxadation to limestone of the upper beds, 

Zt appears that the thiokness of the Hickory Sand 

stone Member in the Pontotoo area xsnges fx'om 0 to about 100 

feet or more, This estimate is based on ths fast that the 

Hiokory does not oovex all of the Preoambrian rooks~ and that 

about 100 feet of Hiokory is exLposed in the esosx'pment, The 

exaot thiokness of' the Hiokory Sandstone gember in the Ponto 

too area is difficult to estimate fox' the following ressonsX 

(1) ths xelief of the Precambrian surfaoe is not known, and 

(2) the wide outorop suggests a repeated section oaused by 

undeteoted faults, 

Distribution and To o ra 

The Hiokory Sandstone XX»3sber is exposed in a laxge 

axes in the southern half of the Pontotoo axes, The upper 

poxtion of the member forms the lowex' half of the esoarpment 

while the x'est of the member forms a xather flat surfaoe 

broken by a fe« lo» hills of middle Hiokory Sandstone. 



Strati Re at on»hi 

The HiokorF Sandstone Member unoonformablF over 

lies the Preosmbrian gneiss-sohist unit, Lorer Co upper 

pox tlons of the HiokorF Sandstone are in oontaot siCh the 

gneiss-sohist unit in the Pontotoo azea. The upper portion 

of the 81okorF Sandstone grades uprard into ths Cap Mounta1n 

Limestone Msmbex' ~ Plate X shoes the upper and loser eontaots 

of the Hiokorg Sandstone Member. 

Gap Mountain Limestone Member 

Det1ailton 

Cloud, garnes, and Bridge (1948, p, 154) xedefined 

Paige's (lQll) Cap Mountain Formation, and designated it a 

membex' of the Ril»F Formation. The Cap Mountain-HiokorF 

oontaot is placed aC the top of a nonoalsareous sandstone »one 

and beneath a sons of alternating imyuzez dark broun lim» 

stones and oaloaxeous sand»tones whioh grade upward into 

argillaceous~ gzanulaz limestones There is a distinot topo 

grayhio and vegetational break at the HiokorFWap Mountain 

oontaot, The Cap Mountain forms a steeper sloye and supports 

a Chiokex grouth of vegetation than does the HiokarF Sand 

stone, 

~Litho ~ 
The loser psx t of the Cap Mountain Limestone Membex' 

oonsists of alternating beds of medium-grained, brosn Co 

light broun~ oalaareous sand»tones and arena»»»us lime»tones, 
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The bode average about one foot in thishness and eosi beds 

display erose-beddingi A few thin layex's of gxay limestone 

oooux in the lower portion of this member, This sons of 

altexnating limestones and sandstones gxades upward into 

bxown and yellowish-brown& thin- to medium-bedded& granul. ar, 

argillaooous limestones that oomprise most of tho Cap Moun- 

tain Limestone Membex (Plate XX) ~ 

The uppex pox'tion of the Cap Mountain contains 

layex's of brown, silty, fine grained, glaueonitio limestones 

intexbedded with some layers of brown, glauoonitia, ealoare 

ous siltstones, One layex of greenish gray, fino grained, 

slightly ealeareous sandstone about sixc inohes thio|c was 

observed in the silty faoies, 

Vhiami eI 

The thiokness of the Cap Mountainy as ropce ted by 

Bridge, Samos, and Cloud (1947, p. 115), ranges from about 

156 to 466 feet and avex'ages about 880 ieoti 

A thiohness of about 800 feet was estimated for 

the Cap Mountain in the Pontotoo axes, This estimate is 
baaed on the dip snd the width of th» outoxop of tho Cap 

Mountain Limestone Member, 

Distribu ion snd To 

Tho Cap Mountain Limestone forms paxt of the 

esoaxpment north of Pontotoo, and in the east-oentral part 

of the area the Cap Mountain forsw lew hills whish have a 

relief of about 40 to 80 feet, 
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Strati a Be ion 

The Cap Mountain Linestone oonfornable oreriies 
the History Sandstone exoopt along tho osoaryaent elope 
dix'eotly east of Siscpson Hollcw and about Q, 4 nilos north 

east of Pontotoe, At this leoality the Cap Mountain unaon» 

foraably ovorlios the Preoaubrian gneiss along tho ososrp 
nant slope (Plate XIX) ~ 

The Cap Mountain Liaestone is eonfornably overlain 

by the Lion Mountain Sandstone Nestxor exoopt in the vioini 
ties of the three Cretaoeous outliexs, At these looalities 
the Cxetaoeous rooks unoonfornably ceerlie the noddle to 
upper poxtions of the Cap Mountain Linestone Monber ~ 

Lion Mountain Sandstone NAber 

~Defi 

Tho Lion Mountain Sandstone Meabor was first naned 

by Bridge (1957, p, SS4) and uas defined as the top nsnber 

of tho Cap Mountain yoraation Lion Mountain in the north 
eastern part of the Hurnot quadrangle sas designated as the 

type looalityi Cloud, garnes, and Bx'idge (1045, pi 154) 
xedefinod the Lion Mountain Sandstone Moaber as the top non- 

ber of the Riley Forastion. 

~Li 1$olo 

In exposures observed along tho osoarpnent snd in 
Round Mountain, the Lion Mountain Sandstone Nsaber oonsists 
essentially of green to brawn, ooarse-grained, glauoonitio 
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sandstones, Lenses of limestone oomposed of txilobite frag 

eenCe, x'oferred to as strilobito hash", ooour in the loser 

portion of the member, Cross-bedding is observed in some of 

the sandstone layox s~ 

The upper portion of this member oontains grooniah- 

gray, shaly siltstonos (Plate XIII) uith braohiopod fragmontsi 

This silty sons ia exposed et the 5unotion of Ranoh Road 501 

and the xoad leading to the abandoned odliohe quarry about 

Q, Q miles north of Pontotoo, 

The upper half of the Lion Mountain Membex' inoludea 

dark groan, highly glauoonitio ~ erose-bedded sandstones Slaok& 

xounded to subrounded, hematite nodulee oooux in tho sandy 

soil whish weathers from the Lion Mountain Sandstone (Plate 

XXV) ~ 

aooording Co Bridge, Borneo, and Cloud (19i7, 

p, lli) ~ the Lion Mountain Member is RO feet Chiok in the 

type oeotion, but attains a maximum moasuxed thiokness of 

50 feet elsewhere, In tho Pontotoo area the Lion Mountain 

is 40 feet thiok at Round Mountain. 

tribution a To 

The Lion Mountain is exposed at tho toy oi' the 

eastern and oentral yortions of the escarpment and, along tho 

slope of tho eastern portion of tho esoarpmont. This member 

uoathors quite xeadily into a sandy soil~ 
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Strati a o Relet onshi 

The Lion Wountain Sandstone overlies the Cap Roun 

tain Llnostone snd is the upper nemsbor of the Riley Porno 

Cion, The upper boundary between the Lion Xzountain snd tho 

overlying welge Sandstone is sharp and zeprosents a disoon 

forsd. ty, Tho lower portion of the Lion Mountain gxades 

downward into tho Cap Wountain Lhaestone+ In aapping, tho 

lowex boundary was looated at tho lowez edge of a spazsely 

vegetated bench, In some plaoes where the x'oaks aze poozly 

exposed~ the lowox boundary ras phased at tbe base of the 

fixst sandstone layex' whish contained a large amount of 

glauooni te, 
The Lion Mountain Sandstone is overlain by rooks 

of Cxotaoeous age in the vioinities of the throe Cxotsooous 

outlier s. 
In the area north of the abandoned oaliohe quarry 

the Lion Mountain Sandstone has been out by a nuxxbor of faults 

whish repeat this noxxber as well as bx'inging it into fault 

oontaots with the Welge Sandstone and Cap llountain aexxbersi 

W XLSKRMS R T ION 

The Wilberns Fornation was nszNd by Paige (1911, 

pi SS) fox' the rooks exposed at Wilberns Sion in Llano County. 

Present usage zotains the lower boundary of tho Wilberns 

porjsstion as defined by Paigo (1919, p. S) at the " 
~ iitop of 

the glauoonitio sandstone which forxxs tho upper aenber of' the 



Cap Wountain Pornation. " Paige looated the uppex boundary 

at the base of the overlying nassive ehext beaxing beds, but 

the uppe~ boundary was redefined and pissed at the top of 
the Canbx'ian Systen by Cloud, Bernese' and Bridge (1945x 

p. 151) ~ The Wilberns Fornation is dirided into four nenbers 

snd ranges in thiohness froa 540 to 810 feet, 

Welge Sandstone Menber 

~&tiniest 

The welge sandstone wenber of' the wilberns Forna 

tion «as naned by Samos (1944, p, SV) fron the Welge land 

surveys between Threadgill and Squaw oreehs in Oillespie 

County, and was designated as the botton nenbex' of the Wil 

bex'ns Fornationi The nenber was latex' desoxibed by Bx idge, 

Samos, and Cloud (194' p, 114) ~ 

Lf %hollo 

The W'elge Sandstone oonsists of brownish«yellowi 

nediua-grained, nonglaueoni tie and nonoaloareous sandstone 

whish contains quarts grains with reoonposed faces «hioh are 

the result Df seoondsry growth of quarts about & quar'ts grainy 

These reeonposed grains glitter in sunlight and ax'e oonsidered 

a oharaoteristio featux'e of the Welge Sandstonei 

Xn the Pontotoo area the Welge Sandstone has all of 
the propex'ties gust Qentionedg and is also wary friable ~ The 

individual gx'aine are 'well rounded 



~o)~s 
Aooording to Iridge, Barn»s, and Cloud (194V, 

pi 114)» the Wolge Sandstone is QV feet thiok in the type 

looality, This mxxber ranges in thiokness fron 0 to SS feet 

and averages 18 foeti In the Pontotoo area Q6 feet of Welgo 

Sandstone was neasured at Round Xxountain ~ 

Distri ution and To o 

Tho Welgw is exxposed as a topographic benoh in 

Round Wountain (Plate III) and along the slops of the eastern 

poxtion of iho esosrpnsnti In the western and oentral parts 

of the Pontotoo area the Welgo sandstone weathoxs to a sandy 

broil 

(Plate XV) ~ 

The Welge Lion Xountain oontaot is abrupt and is 
easily txaoed along the esoax psent and in Round Xcountain, 

while in the low areas the oontaot is eutrexsely diffioult to 

looate in the sandy soil «hioh is oovored by tall grasses. 

The Welge-Morgan Crook oontaot is txansitional and was pissed 

at the base of the dax'k naroon, erenaooous linestones of the 

XCorgan Creek Xcexxbor, This oontaot is easily detested in good 

exposuxes (Plate XVI) ~ The Welge Sandstone is unoonfornabiy 

overlain by Gretaoeous rooks in the «ost-oentra) and oentxal 

portions of the Pontoteo axes, In the oentral portion of the 

Pontotoo axes, faulting has xepeated the Welge and has bxought 

it into fault oontaots with the Morgan Crook, Lton gountain, 

and Cap Wountain uesbersi 
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Mox gan Creek Linestons Member 

Wtiat tom 

The Morgan Creek Lixxestono Menbor of the Wilborns 

Fornation was nozmed by Saznes (Sridge, Barnes, snd Cloud, 

1947, p+ 114) frow exposures on both the north and south 

fozks of Morgan Cx'eok in Burnet County, 

~Ll thoro 

The basal Morgan Cxeek linestoneo aro sandy, dark 

swroon in color, and gxado upward into well-bedded, gray snd 

greenish-gray~ nediua grained, glauoonitio llnestonos, 

The upper half of the memiber oontains several thin 

bedded, gray siltstonos intez'bedded with light grays Sediun 

gx ained, glauoonitio linsstones. Snail subsphorioal bioherns 

about a foot in disxsoter and oonposed of dense, gray, non- 

glauoonitio linostone aro also found in tho uppex' half of the 

wenbor ~ 

Piste XVII shows ths upper linestones of the Morgan 

Creek Meabor, k sons of very thin-bedded to shaly, light 

gray siltstonos ooours as the topmseat fiwe feet Of' tho aenber, 

Two layexs of nediua-bedded, light gray limestone ooour in 

the siltstonos, Tho ooutaot between the Noz'gan Creek Lizxe 

stone Menber and tho Point Peak Shale Memsbor is gradational 

end, is diffioult to losate aoourately. Several ox iteria wore 

used in looating the oontaot~ they arai (1) the Point Peak 

Shale ferns a topogzaphie low while the Morgen Cxeek Linestono 
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forsw a topographio benoh, (2) vegetation ls sparse on the 

Point Peak Shale «hile the Morgan Cx'eek vegetation is fairly 

dense, and (3) the «eathered shales of tho Point Peak Monber 

are very thin to platy and display niner folding) «hereas, 

the siltstones at the top of the X(organ Creek lleaber are roll 

bedded~ but axe not as thin or platy as tho Point Peak shales 

nor do the siltotones display any folding, 

This oss 

iooording to Bridge, Borneo, and Cloud (1047, 

p, 114-11S) ~ We xxorgan Creek kenbex in the typo looality in 

Burnot County is about 110 feet thiok, This nenber ranges 

in thioknoss fron about 70 feet in the Point Peak and Cartex' 

ranoh seotions [Llano County] to 100 feet in the Salt Branoh 

seotion [San Saba Countyj ~ and averages about 120 foot, In 

the Pontotoo area the thiokness of Wis ~r is estimated 

to be shout 100 feat, 

Distrilw, tion To a 

Tho Morgan Crook strata dip north«ard and orop out 

in We lo» area norW of the esoarpxxent and extend the entix'e 

«idth of the Pontotoo aroa. Xn the eastern part of ths area 

the hlorgan Creek Menber forjss the upper slope and top of tho 

cesar pnent ~ 

Strati o Ro ationahi 

The Morgan Creek xXember ooours in We nornal strati- 

graphio sequence «1th the other Upper Canbrian nenbers in asst 



plaoes, but ie overlain unoonformxably by Cretaoeous rooks in 

several axeas noxth oi' the esoarpment ~ The losex bo~ 
is plaoe4 at the base of the sons of uaroon llusstones an4 

the upper boundary is plaoed at a topographio and vegetational 

break as pxeviously desoribsd in the dissuasion of the Morgan 

Creek lithology ~ 

Point Peak Shale Moaber 

Definit on 

The noae Point Peak Shale ras applied by Bridge 

(Bridge, Samos, snd Clead, pi l15) to the xooks exposed on 

the south slope of Point Peak, a oonspioous, isolated hill 
about four sd. les nox'theast of Lone Ox'ova in Llano County+ 

Lith~o 

The Point Peak Shale Meaber oonaists of tsn to 

greenish gray, oaloax'eous, thin to platy ahales interbedded 

aith light grey siltstonssi grayi thin- to aediua be44e4 

11nestonee, an4 thin beds of intraforjsational oongloeerstes+ 

Minox folding of the shales is obsexved in soae exposures 

(Plate XVIII}, The liwsstones are similar to those in the 

upper poxtion of the Morgan Creek %saber, but are finex' 

gx ained, Thin beds of intrafornstional oongleaerates ooour 

in the uppex half of the |seuber ~ These beds vsxy fron 4 to S 

inohes in thiokness and oonsist of angular pebbles of' various 

siaes, lithologies, and oolors in a aatrix of fine-grained, 

silty limestone 





A sons of stxoaatolitio biohsriss forns ths uppex 

pox'tion of this nonbor, The bioherccsj whish range fron R. to 
SO feet or nore in diaastor j are oonposed of dense, varigatod, 
~ ublithographio linestono and usually dl. splay a "oabbago head" 

strusture on 4hs surfaoe (Plate XVIIIj i'ig. S) ~ This sons of 
bioherns is intorbodded with ooarso grained j nod5un beddedj 

gray to brownish-gray linestonos whish ars folded around the 
biohorjss. Base of tho 11nostono beds below the biohercc sons 

display large ripple narks about three inohos in anplitude 
«nd about one f'oot in wave lengthen Although this acme of 
bioherns was napped as a separate unit j it is ooxsaonly oon 

~ idered to be ths uppex part af ihe Point Peak Shale Monbor ~ 

~1hie asa 

Bridge j Borneo j and Cloud (19i7j p. 115) xoportod 

that the Point Peak Ilenber xanges in thioknoss froa QS to SVO 

feet and averages about 150 feet, and that 4he wsscbor thine 
fran ths noxtheastern to the southeastern parts of tho Llano 

uplift' They also xoported that the botton boundary of the 
Point Peak xxenbor is not at a oonstant stratigxaphio horison, 
I'4 ranges fry QO foot above tho base of tho Nilborns Ferns» 

tion in tho Point Peak ax'oa ]Llano County] to about 17O feet 
above tho base of ths Silberns Fornation in the Salt Sranoh 

axes [San Saba County] ~ Aoeording to Sridge, Sarnes, and 

Cloud (1047j p llg), the differenos in position of tho bound- 

ary above tho base of the Wilberns Fornation is believed to be 



due ohiofly to faoies ohange from Point Peak ehalos to Morgan 

Creek limestones. 

Tho thiokness of' the Point Peak in the Pontotoo 

axes 1e estimated to be about 160 feet ~ The biohorm sons, 

With an arorage thickness of abo'ut 60 feet forms the uppox' 

portion of the Point Peak Member, 

Di tribution T a 

The Point Peak Shale orops out in the ncethern one 

fourth of the Pontotoo area Beoause the loser poxtion of 

this member exodes readily, it forms lou, relatively flat 
areas exoopt rhere it is sapped by 5» biohermsX then it 
forms hills having a relief of about 60 feet oa more. 

Stra 1 a o R 1 ti 
The Point Peak Shale grades into the underlying 

Morgan Cxeok Limestone and 1s aonformably overlain by the 

San Saba Limestone. The Point Peak Shale is also uneonforma- 

bly overlain by Cretaoeous ~ooks in the area noxth of Bush 

indmill and in the axes direotly east of the Pay Miller 

ranch house about 5. 7 miles north af Pontotoo, 

San Saba Limestone Somber 

~Do ini~tl 

The name San Saba ras f1rst used by Comstook (1890~ 

p, 666) as a sor1es term for the liswstones exposed at Camp 

San Saba in geCullooh County' Sridge, Borneo, and Cloud 



(194Vq p+ llV) redefined th» San Saba Lhzestone as the top 

mwsber ef tho Nilberns Pormation. 

/~igloo ~ 
The lo«ar half of the San Saba Member oonsists of 

light gray, Chin-bedded& sublithographio to fino~grained 

limestones that rsathsr to medium gray snd Can osiers, Those 

limostonos display folding over ths Point Peak biohorms, The 

contest bet«een the San Saba limsstones snd the Point Peak 

bioherms is easily txaoed in Cho fiel4, In tho mid4le Co 

upper portion of the mombex ths li«estones are more granulax, 

gray to bro«n, sodium to thiok bedded, slightly glauoonitiox 

and silty, The bede «esther into lax ge blooks «ith orinkly 

surfaoos on Che sides of the blooks (Plato XIX) ~ It is 
believed Chat the orinkly surfaoes axe oaused by differential 

«eathoring of limestone and silti 
The presenoe of 5oints «ithin the San Saba Member 

is suggested by x (1) the limestones «esther to large blooks 

ac tho surfaoe, and (8) aerial photographs of' the san saba 

Member aho« olosely-spsoed tree alignments «hiah have a 

genexal northeast tzend, 

~~knee 
XXoeording to Bridge/ Samos J and Cloud (194V, 

p, 117), Che average thiokness of the San Saba Member is 
abouC 880 feet, About 100 fest of the San Saba Member is 
eposed in Cho Pontotoo szea The San Saba-Ellonburgor oon« 

taot ooouxs some distanoe nozth of the Pontotoo aroai 
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D ~ ibution To a 

The San Saba Limestone Member is exposed, in the 

hiIly terrain along tho northern bordox of tho Pontotoo area, 

The membox' oaps some of the hills and dips gently to the 

nox 4h. 

Stx'ati a hio R latiensbi 

Tho San Saba Point Peak contest is oonformablo~ the 

boundary being pissed at the top of ths Point Peak biohsrm 

Sauce 

CRETACEOUS SYSTEII 

Three outliers of Crotaoeous strata oonsisting of 

a oonglomerato-sandstone unit, a siltstono unit, and a lime 

stone unit 01'0 found, in the PEBltotoo ax'oao k Crotaoeous ago 

is given to tbo strata in the three outliors on the basis of 

lithologP, struoture, and paleontology, Seoause of theix 

high sheik oontsnt snd uhite to yellow ooloxs, these rooks 

ax'0 dietinotly diffexont from anP of the Paleosoio rooks, 

The ohalkP xooks dip very gently to the nerths unaonformably 

overlie the Cambrian unite from the Oap Mountain Limestone 

Nnebor to the Point Peak Shale Member inolusivo~ and aro not 

involved in the faulting. The fossils that sore found in 

those beds sx 0 ohax aotex istio Cxetaoeous organisms snd inoludex 

~Luaati ~s, ~aoa loots sssaaaa sotto ~so soa ~s, st ~oa aas 

1otaas ~s. s at ~To sots m1sotm satsoaoa , at ~toss ssl 
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The strata oomprl, sing sash outlier «ore measured and described 

in detail. The measured seotions aro found in the appendix of 

this report, In measuring these seotions it was found that 

the Cxetaoeous rooks in the Pontotoo area consist of three 

lithologio units, «hioh are, in ascending orderx a basal eon~ 

glomerate sandstone unit, a siltstone unit, and a limestone 

unite Tho boundaries between these units are gradate. anal/ 

hand 

in most plaoes, are oovered by soil and vegetation, For 

these x'easons, the Cx'otaooous rooks «ere mapped ae one unit 

instead of three separate units ~ 

Tho genexal lithology of cash of the three units 

will be 4osoribed Ln the following seotions, Discussion of 

the ago of the Crotaoeous rooks in tho Pontotoe area will 

follow the description of the reeks. 

Basal Conglomerate Sandstone Unit 

~Li ~ol ~ 
The oonglomorate oonsists of various sises of sub 

rounded to subangular pebbles and oobbles derived fxom the 

Cambxian strata in a matrix of light bx'osn to reddish-bra«n, 

fino« to ooarse grained, ferruginouely stained, aaloareous 

sandstone (Plate XX) ~ 

Tho oonglomerate grades vortiaally and laterally 

into yellow to wh!te, fine- to medium-grained, oalosreous 

sandstones, The amount of oaloax'eous ooment appears to vary 

in plaoos, beoauso the sandstone is both friable and har4 

and weathers to rubble (Plate XXI) ~ 
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~Thi l~s 
The uppex' oontaot of the oonglomerate-sandstone 

unit is diff1oult to observe duo to soil oover and to tho 

transition from sand to silti In genexal the thickness of' 

this unit varies from less than lO feet to QO feet. It is 

believed that this variat1on in thiokness 1s due to a 

slightly uneven Cambrian depos1tional suxfaoe and the grads 

tion into the overlying siltstones. 

Die tx 1 T o 

The basal oongloaexate-sandstone unit erodes very 

read1ly an4 forms a gentle slope whish is partially to oom 

pletely covered by soil and talus fxom the overlying units, 

Pair exposures of the oonglomerate were found in Rattlesnake 

~ nd Simpson hollows and on the west side of Poker Hollow, 

The sandstone unit is psx tially exposed along th» escarpment 

faoe between Suah Nindsd. ll and Flag Ridgei In the rest of 

the axes the basal un1t is covered by sandy, silty, chalky 

soil and rook debris~ 

Siltstone Unit 

~Litho ~ 
The oontaot between this unit and the underlying 

oonglomeraae~sandstone unit was picked where ohalky, silt- 

sised material beoomes predom1nant aver sand-siaed material, 

The siltston» unit consists of white to yellow, thin to 



thiok bedded, az'gillaoeous, ohalky siltstones, The ohalk 

oontent 1noreasoe tosard the top of tho unit uhilo the sand 

oontont deoreases, 

ggy~kn ss 

Thioknesses xanging fraa 9 to 55 feet vere neasured 

foz' the siltstone unit in the Pontotoo area. The gradation 

of this unit into the undez and ovez lying units aooounts fox' 

tho variation in thioknessM 

Distribution and To 0 a 

The siltstone unit ooouz's in all three Cretaceous 

outliors, The siltstones axe fata ly susoeptiblo to erosion, 

forning nodex'ato slopes oovered by soil and xook debris 

(Plate XXII) ~ 

Paleoz~to o g 
A fooott oooo oontotntllt Motto of ~Mono ono ~I/St 

White, of 'I~it~os ~s ~ ~ and a fov unidentifiable peleoypodo 

ears found in a layez of siltstono at the bottoro of tho east 

side of the abandoned oaliohe quarry about S. R niles noxth of 

Pontotoo, A fo» pelooypod nolds and ono oohinoid east sore 

found at other siltstono looalitiesi but oouid not be identi~ 

fied, 
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Lhsestone Qnit 

~Litho +o~ 
The liasstone unit oonsists of hard, light and 

yelloeish gray~ thiok-bedded to massive, fino- to ooarso- 

grained, ohalky& ax'gillaoeous linestones shish soother to 

light gray, flat/ vuggyp thiok~bedded blooks and to blaok 

soil on the top of the outliex's (Plate XXIII, fig, 1)& 

and to light gray, nassivo boulders and to gray soil along 

tho esoarpnont (Flats XXIV' figr g) ~ The bleak soil is 

ohax aotex istio of Cretaoeous linsstones, 

This unit also oontains a foe think bedded, yellos 

ish gray, gxanular, slightly arenaoeous linostones that orop 

out along the esoarpnent slope. 

The upporjsost linestone boCa at the Bush gindnill 

looality oontain vexy thin aeons of ohox't and ohoxt nodules. 

Fragxxents of the ohert nodules are found on the suxfaoe at 

the top of tho hill (Plate XXIV, fig. 1) ~ This uas tho only 

looality shore ohert soans and nodules soxe found, 

Thiok)xo~s 

The thiokness of tho linestone unit ranges frojs RO 

to 4d feet, This vaxiation in thiokness is duo to gradation 

botseen the siltstono and linostono units, and to the varying 

anounts of linsstone renoved by erosion, 
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Distribution and To a 

The liaestons unit oaps about one-half of eaoh 

Cretaceous outlier in the Pontotoo area, The surfaoe of the 
outliex's is faix'ly even (Plate xxv) ~ The liaestone unit is 
relatively resistant to erosion thus forxxing a proteotive 

oap for the underlying siltstone unite 

Paleo~nto ~g 
A massive layer of yellowish-gray, ooarse-grained 

1imestone, oontaining a large nusber of silioeous fossils 
aide 

~o. , end ~rrnr teel ~e. . ooonro olond the eeoerpnont roon 

west of Bush %indaill, Unidentifiable peleoypods were also 
found in the lixaestone bede oapping the hill Just south of 
the abandoned oaliohe quarryo 

Previous Investi ations 

In his geologio map of the L1sno-Burnet quadrangles, 

Paige (1918) napped the thxee Cretaoeous outliexs in the Pon- 

totoo area as the Edwards Limestone but did not speoifioally 
state the evidenoe used in identifying the stx'ata, 

Sellsrds, Adkins, and Plusxser (1955) napped the 
outliers as the Frederioksburg Qroup in their Qeologio IXap 

of Texas No mention of the outliexes in the Pontotoe area 
was given in the aoooapanying reports "Stratigraphy of Texas" ~ 

by Sellards (19SS) ~ 
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Pluwnsr (1940) published a geologio nap of San 

Saba County iu «hioh hs napped the outlloxs as Lower Cxeta 

ooous, but did not spooify the oxaot fornation or foraations, 
As thoro was no repoxt aoooupanying this geologio map, no 

ovidenoos wex'e given by Plunaer for his general olassifioa 
tion of the Cretnooous strata in tho Pontotoo areai 

The Cretaoeous outliors weze ronapped by Plumer 

(1950) ~ He napped tho z'ooks of the outlior at the aiorowave 

x'slay station as tho Travis Peak Pornation, and the rooks of 
the outlier at the Bush windnili as tho Cozzsnoho Peak Lixzo- 

stono. The rooks ooourz'ing in the oontzal autlior wore not 

designated, Plusxmsr did not refer to these «ha os outliers 
in his report, but he did zefer to a nsaourod seotion at 
Shin Oak Mountain whish is about four zziles northeast of the 

Pontotoo sroa+ The nsasurod sootion given by Plush (1950~ 

p+ 114) is as followsz 

Thiokness 
Foot Inohes Edwards 

5i Lixzsstone, light gzay to white, 
haxd, breaks with oonohoidal 
fraoturo~ aostly unfossilifex ousi ~ 5 

walnutl 
5 ~ Warl, ohalky, soft& fossiliferous, 

intezboddsd with at least fouz 
layoz s of fairly hard, ohalky 
limostonee ~ eeo ~ eo i ~ ~ ~ oooo ~ ~ ~ a ~ ~ o ~ s45 

Basal oonglonerate 
1+ Linsotone, light gx'ay, haz'd, sub- 

orystallino oontaining a groat 
nunbor of snail, subangular to 
angulax' ohezt pebbles a fz sation 
of an inoh in sisoo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ 5 

1 Ill ls believed Chat the %era aalllutae urea , 1n the 
neaeured oootion above, is a px inter's error, and that 



Based on studies by Toff (1892), Cuylex' (19S1)q 

and Borneo (1941)» Pluswior (1950p p, 101) stated that the 

Cretaoeous strata wex'e deposited in a transgressing seae 

The older Cretaooous units are overlapped by the suoeeding 

younger Gxetaoeous units towaxd the center of the Llano 

region until, in the Std. n Cok XXountains in southwestern San 

Saba County, Comanoho Peak Limestone is found overlying 

Cambrian rooks, kooording to Piupmaer, thi ~ stratigraphic 

relationship indioated that the Llano xoegion was an island, 

during most of Eax'ly Cretaoeous tinea and that the first 
Cxetaeoous rooks deposited over the entix e x egion were either 

the upper portion of the Ccmenohe Peak Limestone ox the lower 

pox'tion of the Mwox'ds Limestonee 

~Dsot~si )Lx 

~Li silo 

Tho similarity in lithology between the Cretaoeous 

stx'ata in the Pontotoo area and the Cxetaooous strata in 

other parts of the Llano xegion is not very Olosei Some of 

the Crotaooous limestones in the Pontotoo area display litho 

logio and «eathsring ohoraoteristios similar to those of the 

Mwox'ds Limestone in that they ox'o Ooax'ee to gronularp hardy 

CS ssesSa Cease ossa ccscscsace poeCc. cs Cess seposc 
Plummer xeferred only to the Comsnohe Peak at the 
Shin Dak Mountain looaU. tya «nd on the geologio napa 
only Comanoho Peak and Mwards aro shown at the Shin 
Ook XXountain looalitye 



and oontain ohex't seams and nodulese The 1inestonos in the 

Pontotoo ax'oa are resistant to erosion and fora a nearly 

level proteotive aap over the undex'lying siltstone and basal 

oongloaorato sandstone units, The linestonos weather to 

vuggy and pitted sux'faoes snd to bleak soil. 
The sparsely fossiliferous, ohalky siltstones erode 

readily to moderate slopes whish, in most plaoos, are oovorod 

bt oojl ond oeob debtee ~ ebe Dteoenoe ot ~Mono leone xa~le + 
white in the siltatons unit suggests that this unit is also 

equivalent to the Edwards Limostonoe The basal eongioaerates 

~ nd sandstones xepx'osont initgal Cretaceous sedixxents whioh 

were deposited on an erosional surfaoe. 

The vox'tioal transition from oanglomerato to sand 

atone to siltstone to lixaestone in ths Pontotoo axes aeons 

to indisato that the rooks were deposited in a transgressing 

~ oa, whioh would bo in sgreemont with Pluxssor ~ s (lQSQ, p. 101) 

oonolusion that in the Llano xogion, the oontaot of tho Creta 

oeous strata with the Precambrian and Paleosoio strata is that 

of a pxogxesaive ovexlap toward the oontox of the uplifte 

Cartwright, (1959 ~ figs. 1, 8, and 5) pxosonted oon 

toux maps of the preWrotaooous and pre-Proderioksburg deposi 

tional surfaoos whish showed high axeas to the south and 

southwest of tho Pontotoo ax'ea, Cartwright's isopaoh nap of 

the Trinity division (1959, fig, 9) showed the absenoo of the 

Trinity in the Pontotoo vicinity, Those nape also showed that 

the Pontotoe area was a topographic high duxing tho tixsx reeks 



of the Trinity and the lower Pzedezioksburg groups wex ~ 

deposited. This evidonoe and the lithologic ohsraeteristies 

of the linestones, and possibly the siltstones, indiaats that 

the Cretaoeous rooks in the Pontotoo ares ars equivalent to 

the Mwards LizLestone whioh is ths upper foraation of the 

Fx sdezioksburg Grouph 

~PLleaatolo 

The fossils found in the Cretaoeous strata in the 

Pontotoo area wez ~ poorly preserved, ooourzing sLostly as 

oasts and fragxxenta of siliosous replaoexxsntsh Two forsN 

«hioh «ero identifiedp with the assistanos of Dz's. K, Jo 

Koenig and K. P. Young, arez ~ouLa~ii ~a~a white and 

~llano lo«pa to&tlat ahlte hloh ape Uppep poeaaptohohaog la 

ago and oossxonly oooux' in the Edwards Linestono, Other 

feme «hioh were identified, with the assistance of Qx ~ Ka Zh 

KOenig and Mra Fa Eh Swath, are Similar tO the geneXaz 

of a Pecten ~s ~, a few peleeypods, and one eohinoid «oze also 

ohsraoteristio fossil of ths Edwards Lhaostonea 

The faot that sons of the linsstones in ths Fonts 

too area oontain faix ly laxge nuxxbers of' foraxxinifera suggests 

an sge equivalent to that of the Edwards Linostone «hiah also 

has a high foraainiferal oontent (P. E. 8aithg 195gg personal 

ooussxnioation). The foraxxinifera in tho linsstones in the 

Pontotoo area sould not be identified. 



The general assemblage of the fossils found in the 

Pontotoo area indioates that the Cretaoeous rooks in the area 

xepresent the Edsards Limestone of the Prederioksbuxg Oroup, 

~COB11 st 
On the basis of lithology and fossil oontent, the 

authox believes that the Cretaoeous rooks in the Pontotoo 

area are a pax't of the Uppex Prederioksburg Group, «nd that 

the limestones and siltstone¹ represent the Edwards Limestone, 

The basal eonglomerates and sandstanes in the Pontotoo area 

may repxesent either pre-Msards (upper Ccmanohe Peak Lime 

stone} ox Edvards Limestone deposits+ 

QUATERNARY SYSTEg 

Quaternary deposits inolude oonglomerates and 

alluvium shish oonsist of silt, sand, and xook debxis dexived 

fram Mesosoio, Paleosoio~ and Preoambr5an rooks, These 

deposits are small and ooour principally in the major stx'same, 

The ma)or pox'tions of the Heosnt sediments are oaxxied avay 

from the Pontotoo axoa by the ooeassional torrential xains 

and floods, thus keeping the amount of Resent sediments in 

the axes to a minimum. 



STRUCTURhL GEOLOGY 

REGIONAL STRUCTURE 

Tho Llano uplift is a struotural dome shish is 
expressed topographioallp as a basin exposing Pxooambrian 

and Paleosoio x oaks. Relativelg flat lying Cxetaoeous 

stx'ata form the rim of tho basin The basin area is some- 

rhat elliptioal in shape eith the long axis being 80 miles 

in length and extending in a rest northeast dixeotion. The 

length of the minor axis is about 40 alias, The surface 

area affootod bX tho uplift is about 100 miles in diameter 

with an sxea of about 8&000 square miles (Pl~r& 1950, p, V) ~ 

The Pontotoo area is looato4 on tho northoxn flank of the 

Llano uplif t, 
Prooas&rian rooks, whioh ooour at depths of 4, 000 

to S g 000 f est bo 1 os sea love 1 in Sutton, Sohle ioher g Ton 

Green, Coke, Eastlan4, snd Erath oountios ad5aoent to tho 

Llano uplift, axe found exposed at elovations over 1, 000 

feet above sea lovel in the oentex ef the uplift indioating 

that th» anount of uplift is betueen 6&000 and S, 000 feet 

(Sellards~ 18SE& y SO) ~ 

Tho thinning of the Chappol and Barnott formations 

over ths Llano uplift indioated that uplifting of the Llano 

xegion began in Eississippisn time (Sellards, 1954@ p 84) ~ 

Cloud and Samos (1948~ p, 181) inferred that the final 

stages of deformation oeourred prior to the 4eposition of 



Cat@ron strata They x'sported that the Strawn Pornation is 
faulted whexeas stxata of Canyon ago ovex'lap tho faulted 

Rlienburger Orouy and are not involved in the faulting, 

Cloud and Borneo also stated that it is not tzzown whether 

Che faulting was in yrogx'ess during the deposition of Stxawn 

rooks or was a post-Strawn and pre&anpon event ~ 

The genexal trend of the faults in the Llano region 

is northeast-southwest and has been designated tho Llano 

~ Paten of faults bP SeDsrds ( 195&, p~ 85) ~ Aooording to 

Cloud and Bax'nes (19&8, yi 118)z tho faults are nornal or 

veztioal and xange in diy fran about 50 to 90 dogzoos. 

The Paleoaoio strata are not strongly folded in the 

Llano zegion, Boas gentle antislinal and aynolinal folds 

have been reported by Paige (lQXR)~ Cloud snd Barnes (19&8) J 

Orote (195&)& Sweet (195V), Mounoe (195%), and Mill. er (195V) ~ 

Cloud and Barnes (19&8, p, 181) reported that the axes of 

me@ of the folds within the Paloosoio stz'ata az ~ aligned in 

a northwest-southeast direotion~ but xeoognised that othex' 

aligeasnts aro also yresent. In his review of the literature 

pertaining to Paloosoio folding, Pool (1950, p, Vl) reported 

that the told axes tzend between northwest and noz theast, an4 

that the folds generally plunge away froa the uplift, Pool 

also reyorted that the faults antedated ths foldo~ and that 

the faults sre both parallel to and yoryendioulax to tho fold 

axes, Minox folds oaused bp dzag along faults, slunping into 

linestone sinks, an4 oosyaotion of beds azound tho bioheras 

aro oommon to nest of tho Llano region~ 



Several ax'ohes ozztend outward fron the Llano uplift ~ 

Two of these az ohos» tho Conoho aroh trending northwes't» and 

the San Heroes sroh plunging southeast& eoinoido in position 

and trend with the known Preoanbrian folds. The othex arohes» 

the Laxzpasas aroh trending northeast» the Mrords aroh trend 

ing southwest, and the Bend aroh trending noz th-noz theast» 

are noaxly perpendioular to the Preoaibrian folds and are 

nearly parallel ta the trends of post-Bend faults (Sellards, 

1954 ~ p» 8V)» 

The Bend aroh was reoognised as a noz'thward plung 

ing antioline by Chancy (1918» p» 109~110) ~ Sollards (195'» 

p, 91) reported that the Bend aroh is pszallol to the post- 

Bend fault systea af the Llano uplift and Isay have an aotual 

z'elationship to that faulting, Suoh a relationship would 

aooount for the asyszsetrio fora of the aroh and for its 
xelatively steep, probably faulted, east slope. Both 

Lovorsen (19RV, p, SVQ) and Chancy (lQS9 ~ p, 11) stated that 

the Bend axoh was forned by two separate earth movonentsz 

the first wovenont ooourred during or prior to Strawn tine 

forzzing an oastwax'dripping hoaoolineX the seoond novoment 

oeourred during Late Pennsylvanian and Pored, an tizze oausing 

the region to bo tilted to the west, thus fornlng th« aroh. 

Tho Lawpasas aroh is a broad aroh whioh begins in 

the nox theastorn pax t of the Llano uplift and trends north- 

eastward thz'ough tho western part of Lajspasas County» This 

azoh is rooognised fran zelatively fow well rodords» and it 



is not possible to detersd. ne to what extant the az'oh is 
lhaited at either aide by faulting (Sellards, 1954, pe 89) ~ 

Aooording to Sellaxda (1954, p, 44), the San 

X(araoa arch waa a broad positive element whish xesulted in 

the thinning of Uppex Cxetaoeous foruations, The aroh was 

submerged during Eax'ly snd nost of Late Cretaoeoua tine. 

The Edwards axoh is a broad fold trending south- 

westward free the Llano uplift and is psrpendioular to the 

San garooa aroh. Data obtained fron the few wells drille4 

in the area of the Edwards aroh indioate the possible px'esenee 

of faults along the southeast boundary of this structure 

(Sellsrds, 1954, p. 87) ~ Sellards stated that these probable 

faults do not out the surfaoe fornations, and for this reason, 

he believed that they nay be pazt of the Llano system of 

faults. 
The Conoho sroh waa first zeoogniaed by Chancy 

(1999, p. 567) ~ This aroh parallels the txend of the Pre- 

oaubr ian folds and the San XXarooa ax oh, and extends nox th- 

westward fron the Llano uplift, Chancy (1940 ~ p, QQ) atate4 

that the Coneho sroh had started to develop by Early Oxdo 

vioian tine as indioated by loss of beds of Eaxly Ordovioisn 

age toward the sxoh, The arch was re-elevated and severely 

exoded Curing post Bend tine. 

Chancy (1940. po 106) oonaidexed the naJor strua» 

tural features of the L4no xegion to be narrow, northeast 

trending Nabena between stable ax'eaa or hoxsta, and inferred 



that the hoxsts and grabens were tilted parte of the Conoho 

aroh, Chancy applied the names Riohland Springs, Pontotoo, 

San Saba, and Lampasas axes to the horsts. The Pontotoo 

area is situated on the Pontotoo axis whish is about 12 miles 

«ide and is boxdexed on the west side by the Fredonia fault, 
and on the east side by the Smoothingixon hlountain fa~lt ~ 

Several theories have boon proposed to explain tho 

origin of tho faulting in the Llano uplift. Paigo (1912~ 

p, 10) stated that the nearly vertioal faults whioh have tho 

same nox theast trend as the folds ax'a indioative of oompressive 

stresses. Paigo stated that if the folds were produood by 

tensional stresses~ as would bo involved in darning by direot 
vertioal uplift, elongation of the beds would have x'esulted 

and normal faults «ith moderate dips would have been devel- 

oped. Suoh evidenoes were not found in the Llano x egion. 
Paigo believed that vertioal ox' noax ly vertioal faults alond 

are not indioative of appxooiable elongation of the surfaoe, 
but when oombined with folds they are an expxession of relief 
from oomprossion by vextioal movement, 

The following paragx'aphs disouasing the origin of 
the faulting in the Llano xogion sro taken from Paigo (1912~ 

pi lo) ~ 

Oonsidoration of tho anoiont geography of North 
America suggests «hat during the entix'e pox iod or suooossion of pox iods during whish deposition was taking plaoe in this 
region thexo wox' ~ land masses both to tho nox'thwost and to 
tho southeast~ and it is believed that such a oondition 
exxiated ixssediately prior to the post Permian uplift whioh 
again bx'ought this region above sea level. lt is probable 



that the seas in whish Chess sedinents wexe deposited occupied 
troughs trending in a nox theast-southwest directions 

Subsidonee in ths floor of Che RQf of Neaieo would 
1nitiate deep»seated rook flowage~ undex the influence of 
wh1oh the oentxel Texas xogion would be oonprossod bsC«eon 
the two land masses nsntioned above, Such compression night 
have produood the folding of the strata paxallel to the shox ~ 
of the Gulf of Wexloo in the Llano-Burn¹C region, aoconpanied 
by vox tioal faulting, the expression, it is believed, of 
relief from ccnpressivo stresses in this lightly loaded area 
«hero vertioal novonents night nore easily take place, 

Gloud and Barnes (1948, p, 118) proposed a theory 

involv1ng tensional stresses, They considered the Llano 

uplift as having been a relatively stable aass with the 

Ouaohita geosyncline on tho eastern and southern sides, 

Aooarding to Cloud and Barnes, tho fault1ng in the Llano 

xsgion probably aoooxspaniod the Late Palsosoio folding Chat 

involved the sedinsnts of the geosynoline, and novexmant in 

the gecsynolinal areas to the east and south plaood the Llano 

xegion undex' a torque whloh resulted in fauitingi These 

Cheorotioal "tensional oouples" developed by active ooa- 

pression froa the east and south resulted 1n fractures aligne4 

dominantly in a northeast~southwest dix'sotion (Gloud and 

Bax'nes, 1848' p, ll8) ~ 

The theory involving «tensional oouples" was not 

adequately explained by Gloud and Barnes Co allow a oomspleto 

understanding of their proposal«Paige' ~ proposal oonoern- 

ing oonpression oaused by deep-seated rook flowage was also 

inadequately explained. It 1s the authm's opinion that 

additional evidence ooneerning the struotural relationship 



botuoen tho vax'ious ax'ohsa and tho LllM10 uplif t J a moro 

oomplete knoeledge of the types of faults pxsssnt in tho 

Llano region, that ia~ ths possible prssenoo of other typos 

of faults besides vertisal and normal faults~ snd the loeat~ 

ing of tho various fault 'trends are needed for a better 

understanding of the possible stresses involved in the 

deformation of the Llano region, 

LOCAL STRUCTURE 

The atruaturs of the Pontotoo axsa xssulted from 

too periods of deformation, The fix st period of deformation 

oooux'x'ed during Prooambxian time and resulted in the meta 

morphism and strong folding of a whisk sox'ies of anoient 

sediments, and the later intrusion of igneous xooks, The 

foliation of the gneiss aohist unit in the Pontotoo area has 

an average strike of E 45' I and moderato dips to tho north 

east, and xsprssonts tho northeast flank of a northrsst- 

trending antiolino Tho gneiss aohist unit is eut by small 

masses oi" fine-grained granite and by splits dikes. Soil 

oovsx obeoures the mstamorphio igneous oontaots~ 

The aeoon4 pex iod of deformation ooourred during 

the Paleoaoio Era and resulted in uplif t, faulting, and 

exosion of the Preoambrian and Palsoaoia xosks prior to the 

deposition of Cretaoeoua strata, stxikea of the Paleoaoio 

beds in the Pontotoo ax'es vary between 5 VOs 4 and 5 554E 

eith a fss neaxly east most and north-south strikes, The 

beds dip mostly to the nox thuoat and northeast except for a 



fe«beds «hioh dip to the north, west, and southwest. Tho 

dips of the beds x sage between 1 and ll degrees, The Crete~ 

oeous strata dip about one degree to the north snd sro not 

involved in the faulting, The present elevation above sea 

level of the Llano region «as oauaed by a bx'oad uplift of 

tho oontinent during Conosoio tixao (Chancy, 1QSR, p, RSSQ) ~ 

FO IJlZKO 

As previously stated, the Presa«brian gneiss sohist 

unit is folded, and forns the northeast flank of a northwest 

trending antioline in the Pontotoo area, Polding of Paleo 

soio x oaks is linitod to snail folds within the shales of the 

Point Peak xxeaber (Plate XVIII, fig, 1) ~ and to the linestones 

interbedded with the Point Peak bioherns and the basal San 

Saba limostonos whish ovex lie the bioberne, 

FAOLTXKO 

The faults xeoognisod in the Pontotoo area are 

voxtioal or nearly vextioal as indioated by thoix relatively 

straight traoos (Plates I and XXVI) and by the dipsc whioh 

vary fx'on SV to QO degx'oos (Plates XXVII and XXVIII) ~ The 

faults out the Paleosoio strata into a nuxcber of tilted 

blooks snd a few snail horsts and grabons. 

The throws along ths faults range frwn a i'ew feet 
to about SOO feet ~ h throw of about QOO i'eot ooours along 

the fault «here tho Cap Mountain Lixcestone Member has been 

upthrown opposite tho Welge Sandstone Wonbor (soe inset ~ 

Plate I) ~ k tbs'ow of about QO feet oooure at the fault 
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between the Morgan Cxeek and Point Peak nenbers in the noxth 

western quadrant of the Pontotoo area, it this locality 

nearly the entire shale portion of the Point Peak Menber is 
downthrown bringing the base of the biohern unit opposite 

the uppex' five feet of the Morgan Cx eek Limestone Member, 

The achro« along this fault appears to decrease to the south 

~ set where the Morgan Cx'eek, Melge, and Lion Mountain aen 

hex' ooour on both sides of the fault «ith snaller horisontai 

displaoenents of the oontaots. This fault is an eastward 

oontinuation of the fault napped by Jennings {1960& Plato I) 
in the Pontotoo Morth«est area. A throw of about RS feet 

was observed in the snail horst fust east of Bush bindxxill 

about Bil xxiles nox'thoast of Pontotoo~ and about tho eaae 

anount of thro« ooeurs along the fault southwest of Bush 

Mindaill, The fault in the north«est oorner of the Ds Ee 

Davis property has a throw of five feet ~ Thxows along the 

othex faults are very snail. 

Zt is believed that a nuxxber of the short faults 

sho«n on the geologic nap {Plate E) xxay be segwents of longer 

faultsx but the aaall throws& soil aovex ~ and thiok gro«ths 

of vegetation have prevented treeing the faults oontinuously 

in the field or on the aerial photographs, The rathex «ide 

outcrops of soxxe of the Ca«brian units also suggest the 

possible px'esenoe of a nuaiber of undeoted faults whish repeat 

the seotion, 



88 

The one notable feature of the faults in the area 

is that they Cxen4 nearly pexpendioulax to the normal north» 

east-southwest tx'en4 of the Llano fault systecs» ks previously 

stated, ths Pontotoo axes lies on an upthrown bloak ox' hox'st 

referred to «s Chs Pontotoo azcis by Chancy» This hoxst trends 

northeast and is bounded along ths westexn side by the Pre 

donia fault and aleng ths eastern side by the Bccoothingiron 

XCountain fault, The average width of the Pontotoo axis is 
about lQ xciles» 

Zn his review of ths litsxature pertaining to ths 

Frsdonia fault, whish was nsscsd by Xo0rath (1958, p, 19)q 

yennings (1980» p» 58) zeported that the throw-along the 

Predonia fault varies frosc QOO to lcIOO feet and appears to 

insrease northeastward fron the Jones River in %assn County. 

Jennings (1980 p, 85) repox'tsd a throw xanging fron I50 feet 

to a probable nazcinua of lcQOO to 1c500 feet along the Px'e 

donia fault in the Pontotoo Northwest area whioh borders ihe 

Pontotoo area on the west» Chauvin (198Q, personal ooxscnni 

oation) «stinated a throw of 900 feet for the Fredonia fault 

in the Pontotoo North Northwest area wldeh borders the Pon 

totoo Northwest area on Che north» Oreenwood (198Qc pex- 

sonal o~oati. on) esthaatsd a naxicmc throw of about 1»000 

feet for Chs Sscoothingiron Mountain fault in the osntzal por 

Cion of the 5moothingircxn Xountain Noz th azea whioh bordezs 

ths Pontotoo sx'ea on the east. Oreenwood also stated that 



67 

the throw along the Smoothingiron Nountain fault deoreasea 

southward to about 400 feet and deoreases northward to about 

500 feet. 
The authox' regards the faults in the Pontotoo area 

as transvex'se faults between two maJor northeast-trending 

fault aones, These transverse faults appear to be oonneoted 

to the ma5or fault sones in two ways& (1) by ourving along 

strike and assuming the trend of the ma5or fault sons (see 

Jennings, 1960, Plate I), and (2) by intexseoting the ma)or 

nox thwest trending faults (see Chauvin, lQSS, Plate I), 
The xelation of the transvexse faults to the Saoothingiron 

Mountain fault oould not be determined. 

The authox believes that diffexential uplift of 
the Pontotoo axis resulted in pissing the strata~ whish form 

the horst, under stresses great enough to aause faulting, 
%he inoomplete fault pattex'n in the Pontotoo area and the 

laok of data x'egax'ding the number and the trends of possible 

undeoted faults and their throws pxevent a detailed discus 

sion of the stresses involved at the time of faulting in the 

Pontotoo area, 

QZ0 T 

Xa the Pontotoe ax'ea the faults out Preoambrian 

and Cambrian rooks, but do not out the Cretaceous roo)xs, The 

faults located at the nox'thsx'n border of the area out Ellen» 

buxger strata in the axes nox th and northwest of the Pontotoe 



~ rea, The faults in the Pontotoo area resulted froa stresses 

pxoduoed by differential uplift of the Poatotoo axis. These 

faults probably were forasd during the tine that the Fz'edoaia 

and Baoothingiron xxountain faults wexe aotive+ Chauvin (XQORi 

Plato I) napped xxarble Falls Limestone (Lower Pennsylvanian) 

on the downthrown side of the Fredonia fault, thus giving aa 

Early Penasylvanian age to the Fredonia fault ~ Both the 

Fxedoaia and the Bxxoothingiroa xxountain faults have the sane 

general northeast trend ae the as)or faults in the Llano 

region, It ie logioal to aseuae that faulting in the Ponto 

too area ooourxed as a pazt of and oonteaporaneous with the 

regional deforaation whioh, aoeording to Cloud and Borneo 

(19&8, p, 121), oeourred either during ox after the deposi- 

tion of Strawn rooks and before the deposition of Canyon 

rookse 



QEOLOQIC E18TORT 

In ordex to deternd. ne the ooaplete geologio history 

of the Pontotoo area, it is necessary to exsxaine the sequence 

of geologio events in the entix'e Llano region of whioh the 

Pontotoo ax'ea is a snail portion, 

The geologio histoxy of the Llano region has been 

discussed by Paige (1918) ~ Sellards (1984), Cloud and Barnes 

(1948) ~ and Barnes (1955) ~ The following dissuasion is based 

prinarily on these wox'ks and supplenented by evidence found 

in the Pontotoo area, 

PRSCA jXBR IAN 

A thiok sequenoe of sedimentary rooks was deposited 

in the Llano region during Preoaabrian tine, Subsequent 

defornation xesulted in i'olding and nstaaorphisn of the sedi 

nentary 

rookery 

The area was then intxuded at three diffex ent 

t130es by sapor granitio batholiths (Bellardsy 1984, p, V4) ~ 

Uplift of the area xesulted in the trunoation of the folded 

netanorphio rooks and parts of the granitio nasses, This 

trunoated aux faos was observed in the Pontotoo axea whex ~ 

the arest of the northwest-txending anticline was renoved by 

exosion prior to deposition of the Riley Pornation, The 

period of erosion pxobably lasted until Late Canbrian tine 

sinoe Lower and Biddle Caabrian xooks axe atssing in the 

Llano x egion. 



0AHSHIAN 

The Proocuxbrian depositional surfaoe prior to 

invasion by Late Oasibrian seas had a 3sasixass relief of about 

800 foot (Samos, 1955, p, 8) ~ In his study of the Hiohory 

sandstonop Qoolsby (195vg po vQ) stated tha't this relief' of 

800 feet was restrioted to losel areas snd oited Pontotoo as 

one of these looal areaso Suoh high xel1, ef is evident in 

the Pontotoo ares st the losality whore tho gneiss sohist 

unit extends upward into the Cap Ilountain Linsston» goober, 

The presenoo of angular quax ts and feldspar grains 

and the poor sox ting 1n ths basal Hiokory Sandstone aro indiea 

tive of x'apid deposition in an advanoing soa, The hetero 

geneous oomposition of the basal oonglonerates of tbs History 

Sandstone 1ndioates derivst1on frcsa the undsxlying Proeaihrian 

rooks, Borneo and Parkinson (1959~ p, 555 5VO) reported the 

presonoe of vontifaots in the basal portion of the Hiokory 

Sandstone, and suggested the possibility that ths sandstones 

whioh oovered the ventifaots wore wind blown x'athex than 

watex-laid, Ooolsby (lQSV, p~ 59) stated that stud1es of the 

oxoss-bedding in the basal History Sandstone indioated that 

deposition of the basal Hiohory Sandstone ooourxed at 

"the nouths of fast, possibly tenporary stroans whore they 

entered a quiet sea, " This authox is not 1n oonplete agree- 

swnt with the postulation pxoposod by Borneo and Parhcinson 

that "the sand whish inoorporatod thea [the vontifaotoj 

xnxst have been wind blown xathor than water borne, otherwiso 



xsuxy of the pebbles would have been turned over onto their 
faoetod faeoso" The ventii'sots have a wide, flat bottoa and 

are faoeted on the upper surfaoos, Zt would seen likely 
that the vontifaots would tend to cone to a final zesting 
position on their widey f 1st surfaooa 1 ogardless of the nodiun 

in whioh they wex'e deposited. No vontifaoto wex ~ found in the 

Pontotoo arose This outbox is in agree«snt with Ooolsby~s 

oonolusions oonoorning the depositional «nvironswnt of the 

basal Hiakory Sandstone. 

The aMdle portion of the kiokory Sandstone is 
ohsraoterised by well-sorted, fine grained sand, erose«bed- 

ding, intraformational oonglosoxatos, and sysacetriesl ripple 
narke whioh indioated deposition in shallow watexe, 

In ths western part of the Llano x'egion the upper 

Hiokoxy Sandstone is oharaetexiaed by ooaxse quarts grains 

whioh are ooated with henatite. Qoolsby (1957 ~ po 85) 
reported that heaatite is also found, in the sandstone pox e 

~ paoes, snd that it appeaxs to have been introduoed along 

with the influx of oosrsex sands frow a nearby source area, 
Ooolsbycs oonoluaion is based on observations «ade by 

Twenhofol (1950 p, 418) who stated that iran oxidoa and 

hydroxides are highly insoluble and are likely to rouain at 
ox oloae to the souroe QPSRe The souroe area dux ing Galobr ian 

tine is oonaidexed to have existed nox'thwest of tho Llano 

region, and as the heavy oonoentz'ation of homsstite ooours 

prodoainantly in the western pert of the uplift, tho 



prmiaity of a souroe area for the honatite aeons reasonable, 

Henatiie vas observed in the pore spaoes of the uppox' Hiokory 

Sandstone in the Pontotoo area, The faot that the henatite 

scours as very snail grains in the pore spaoes suggests the 

alternative possibility that the henatite nay have been 

derived fron the alteration of glauoonito, 

The History Sandstone grades upuard into the Cap 

Nountain Lhsostane due to a decrease in tho supply of ooarso 

alastios shish nay have resulted fron ~ lesexed source aroai 

hcueverp the inpurity of the Cap Nountain linestones indioa'toa 

a oontinous supply of silt sised naterial» The prosenoo of 

glauconite in the uppex pextion of the Cap Mountain Limestone 

indioates shallos eater of a slightly roduoing nature» 

possible uplift of the souxoe area is suggested by tho ooour 

ranee of siltstone layers in tho uppox' paxt of the Cap Noun 

tain Linestono Nenbor. 

Regressing seas resulted in the deposition of the 

Lion Nountain Sandstone Nenbor ~ The abundance of glauoanite 

1ndioates relat1voly quite vatorsX whereas, turbulent eaters 

are indioated by tho px'osenoe of the strilobito hash" ~ 

Cxoss bedding within tho highly glauoon1t1o layers in the 

upper pox t of the Lion Mounta1n Sandstone and the absenoe of 

silt and olay siaed psrtioles also indioato turbulent eaters» 

lt rould soon possible that the Lion Mountain Sandstone ras 

deposited in a noxitio envtronaent, and that either ounents 

transported the glauoonite and txilobite ronains into tho 

~ rea ox that reworking of tho glauoonlte and trilobite rewains 

by storlk waves oaused the oxoss bedding and "trilobtte hash ~ 



A shox't period of emez'genoa ia indioated by the 

minor diaoonformfty between the Lion Iountafn and the welge 

Sandstone members, The ttelge sandetones are nonglauoonftis, 
nonaz gillaoeous, snd oonsiat of well x'oundad, pitted and 

fxoatsd sand grains whish suggest wind-blown sand deposits 
that were reworked by water. 

The seas oontfnued to tx'ansgzess z'esulting in a 

gradational oontaot between the Nelge Sandstone and the 

Mozgan Creek Limestone. The influx of olastios deoreaaed 

and massive limestone beds were deposited. The presence of' 

siltstone layex s in the middle portion of the member suggests 
minor uplift in the souz'oe sreao x(ufet~ shallow watsxs are 
1ndioated by tho presenoe of glauoonite snd small algal reefsa 

A alight withdrawal of the seas x'esulted in the 

deposition of the Point Peak Shale. Paige (1919, pi ll) 
suggested that the intrsformational oonglosez'ates were formed 

by shallow watex reworking ssxd-orao)oed sediments oonsiating 
of silts and limey muds on tidal flats. The seas advanoed 

onoe more depos1ting lfmeatonea whioh display aymmetrfoal 

r1pple marks and lazge x'cafe. The reefs are oons1dexed to 
have formed in well lighted, olesr, warm, quiet, snd shallow 

watoz s (Cloud snd Samos, 1948, pi lid) ~ 

The bfoherm aone ia pezafatent throughout the Llano 

region, but migration of the depositional envixonment of the 

biohsrms has oauaed the bfoherm aone to txansgress t1me 

boundax'fea. Samos and Sell (1954, p, 85) repozted that the 



bioherns extend «ell upward into the linsstones of the San 

Saba Meaber ~ The biohersN ooour in the top of the Point 
Peak Shale at «hite~a Cxossing, Mason County. Bridge/ 
Samos, and Cloud (194V~ p, llv) reported that the biohera 
sons ooours «ithin the San Saba Liswstone Menbor at Squa« 

Creek, Oillespie County' 

The aoas oontinued to advanoo depositing San Saba 

liusstonoso In the western pox tion of tho uplift~ sandstonss 
snd siltstonos oeour in the San Saba Meabor indicating a 
souroe area to the north«est The aaount of olasties is auoh 

sweller in the eastern portion of tho region where sublitho 
graphio liuestones and dolonites az'e present, In the Ponto- 

too ax'ea a x'elatively snail pex'sent of silt «as observed in 
the San Saba lieestonos ~ 

Cloud and Saxnes (1948, pi 118) reported that tho 

Cambrian stx'ata ax e trunoated bolo« the Ox'dovioian x oeka in 
the southeastern portion of the uplift, but are not trunoatod 
in the nox'thwestern portion, Cloud and Samos stated that 
while sediaontation in the nox th«cetera portion of ths region 

appears to have been oontinous aoxoss the Caabrian-Ordovioian 

boundary, ex osion of the Uppex Ca«brian strata in tho south 
eastern portion resulted frow either a depx'ession of sea 
level in that area or a tilting of the Llano region to the 
north«est, 



ORDOVZCZAN AND SZMRZAN 

Aoeording to Cloud snd Samos (1948, p, llew) ~ the 

Llano x'egion was xolatively stable during Early Ox'dovioian 

time, Land ccasses to tho east and south were either sub 

merged or vexy olose to soa level The Ellenburger Oxoup 

was deposited in seas whioh «ero about 100 fathoms in depth, 

well-cncygonatod, and intermittently turbulent, Ths line 

~ tones were pxobably dec ivod fxom ohemioally preoipitated 

lime nude, 

The Llano region was latex tilted ta the south 

~ ast resulting in the tronoation of tho Ellenburgor Qroup in 

the northwestern part of the x'egion, 

Rooks of addle Oxdovieian age are not found in the 

Llano region, A fow deposits of Upper Oxdovioian age oooux 

in oollapse ~ truotures. No evidence of Silurian stxata has 

yet been found whish suggests that the x'egion was emergent 

during this period, 

DEVONIAN 

Samos, Cloud, and Warren (194V ~ p, 1SS) repoxted 

that rooks of Devonian age, «ith the enooption of tho Strib- 

ling Formation, ooour as small~ isolated outorops oonfined 

to oollapso struoturos within the Ellenbuxgsx Oroup, The 

ooourxenoe of older Devonian rooks in the eastern part of 

the Llano region and of youngex Devonian rooks in ths western 

part indioatod that the Devonian seas invaded the Llano 



region froa the east+ Eaergenoo of the region resulted in 

the re«oval of asst of the Devonian strata prior to the 

deposition of Mississippian rooks. 

MISSISSIPPIAN AND PENNSYLVANIAN 

Duxing Carboniferous tine the Llano region «as 

invaded several times by seas~ The sedinsnts deposited oon 

~ isted of fossiliferous linestonos snd shales with lesser 

snounts of oongloneratos and sandstones, 

Thinning of the Chappel and Barnett fornations 

toward tho souter of xhe xegion indioates that the uplift of 

the zegion began in Late Mississippian tinoo The final 

stages of defornation ooourred eithex' during or after the 

deposition of Strawn rooks and bofox'e th» deposition of 

Canyon rooks, This age fox the dofornation is based on the 

fast Chat stx'ata of Strawn ago sro faultedz «boreas~ stxata 

of Canyon age are not faulted~ and thai in sons plaoes Canyon 

rooks overlie pox tially ezoded Eilenburger xooks (Cloud and 

Samos, 1948, pi 1SI)i 

PERMIAN, TRIASSIC, AND PSASSIG 

The Llano zegion underwent an extensive peziod of 

erosion folio«ing Pennsylvanian tine and prior to the doposi 

tion of Lower Cxetaooous rookery The fast that tho Preoanbrian 

rooks wezo exposed by ozosion during this tine is strong 

evidenoe against sny great snount of deposition during the 

Peraian, Triassio~ and Jurassio periods, 



CRETACEOUS 

Ey the beginning of Eax'ly Cretaoeous tijse, tho 

Llano region was reduced to a peneplain by erosion. Tho 

Crotaoeous seas invaded the xogion and oontinued to advanoe 

as is indioated by the progressive overlap of youngez Crete 

oeous strata ovex ol&ex Cretaoeous strata in the Txinity and 

Fredexioksburg groupers 

Plummer (19SO, p, 10S) reported that tho distribu 

tion of tho oonglomez ates of the Sysamore Sand Mezzbor, its 
ozoss-bedding, the shapes and mode of assortment of the 

pebbles suggested to Zzamon (1940) that the oongloaeratos 

«ere non marine in origins having been deposited by streams 

as terz'aoes er as alluvial fans that wore later ze«orksd to 
some extent by the enoroaohing Eaxly Cretaoeous sea, 

The lithology and fauna of the Cow Cz'eek Limestone 

%eczber of the Travis Peak Formation suggest shallow water 

during the time of deposition of this unit, The Hensell Sand 

maxks a transgression of the sea in whioh the Glen Rose Lhse 

stone was latex dopositedi Beaoh and shallow watex faoies 

sre displayed in the basal portions of the Glen Rose Lixestonei 

Tho seas oontinuod to transgress and deposited ths 

rooks of tho Fxedexioksbuxg Group, A shallow depth of the 

transgressing sea is indioated, by the fauna and the xoef 

faoios as «ell as by latezal variations in the lithologio 

faoieso 



Aooordlng to Pluxssor (1950, p, 101) and Borneo 

(1941, p, 1044)i the fixst Cretsoeous strata to oonplotely 

oover the sntix ~ Llano uplift were eithex the uppex portion 

of Che Coxxanohe Peak Lixxostono ox' the lower portion of the 

Eduards Liisestone. This oonoopt by Plussxer and Borneo is 

supported by the faot Chat the Crotaoeous xooks in the Pon 

totoe ox'oa aro equivalent to the Edrards Liisestone& 

The Llano region rexxained enorgent follosing Chs 

aithdrawal of the Cretaoeous soasi Subsequent uplift snd 

erosion removed the Crotsoeous x'ooks over Cho uplift exposing 

the struoturally highs but less x'esistant Paleosoio and Pre 

oanbrian x'ooks. Erosion of the less reaiatant Paleosoie and 

Preeaabrian xooks progressed faster than tho erosion of the 

Crotaooous strata, thus xosulting in the Copogxaphio basin, 

Deposition sinoe Cretaooous Chas has been oonfined to stroaa 

valleys, 



ECOEOXIC RESOURCES 

Lmnd and ground %ster aro tho lMst iwpox'tan't ro~ 
souroos in the Pontotoo arse+ Cultivated fields sre looated 
on soils derived frow the Eiokory Sandstone and from the Pre 
oawbrian rooks in the basin area around the eowamitiee of 
Pontotoo and yield Cxooks but west of the area is devoted to 
xanohing, A large number of ratsx voile have been 4x iliad 
in the area and all the produotion is frow the Hickory Sand» 

stonoi Water is used fox' human and livostook sonsuwption+ 

The small oaliehe 4sposit looato4 at the oentxal 
Crotaooous outliex nex th of Pontotoe was quan iod in 1969 fnr 
use as road material in ths oonstruotion of Ranoh Road 60' 
This small Quarry was sbandone4 upon oowplotion of the highway~ 

Aooording to garnes and Dauson (1944, p, QQQ)» 

oaliohe is ~ seoondary ealiouw oaxbonate deposit varying 1n 
texture from a pulvex'ant mass to hard~ donee material, and 

ooours abundantly in surfaoe and near surfaoe deposits in the 
axid and semi-arid parts of Texas, The ohief use of ealiohe 
in Texas is fox' x'oad material (Ssllards and Evans, 1944~ p, 98) ~ 

At tho looality noxth of Pontotoe the ealiohe is 
shits, soft, and pooxly bedded (Plate XXXX) ~ A massive layex 
of medium-gray, sublithographio limestone an4 a fer thin 
bedded layers of oreaw oolored» sub', thographio liwestonos 
are interboddod in the saliohe material (Plate XXXX and 

Plate XXX' fige 9) ~ 
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DHSCRIPTION OP THE SHCTIOH 
OF CRHTACEOUS ROCKS AT HUSH WIHDHILL 

The "Hush Hindnill sostion' oosurs on the eaosrp 

nant dirootly south of ond below the Bush winihaill on tho 

we He Taylor property about Sol nilos northeast of Pontotooo 

The seotion «stands upward fron the Cawbb rla+4retaoowus oon- 

taet to tho top of the hill, At this locality the Cretaceous 

ovorlies the lower portion of the Morgan Crash Lhsostono, 

The terna thin bedded, aediucs bedded, thtoh bedded, 

snd nsssivo have been assigned absolute thiehnesses whish arse 

thin-beddodc less than 9 lnohesg nedioa4oddedc 9 to 5 inohesg 

this@ beddedc B inohes to 1 foots and naasivoc greater than 

1 foot 

Gretaoeous Syston 

Conanohe Series 

Upper Predorioksburg Oroup 

I' 
Siltstanoc yellow patohos on white, thin 

Peat Inohes 

to this@-bedded, soft, argillaoeous~ 

ohalRy$ wsathocs light grays Interbsdded 

with thin bedded, yellowish gray, arena- 

ooous linestonos oontsitd. ng short nodules 

in the upper five feet of the unit, This 

unit io partially severed by soil and 

ohert fragnents on the top snd slope of 

the hill o 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 88 O 



5 Linestonec light gz'ay to yollooish grayc 

ccodicsa bedded to zcassive, hard, argiUa 

aeons, shelby) ueathers light gxay, 

partiaUy oovered, ferns ledge. Casts of 

ot capt~all ~s ~ ot 'tesgiia ~aaa la%a 

Lizcestonec yel)oaish gray, nasskve, densec 

argillaceous, silty, ahold, slightly 

aronaooousg 'ooa'thoro Light gray g forns 

lodge e ~ s ~ ~ ~ i ~ ~ o ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ o ~ ~ ~ i o ~ ~ ~ 1 ~ ~ ~ CC 

Siltatonoc yellooish-gray, thin beddedc 

~ oft, argillaceous, aholic, slightly 

~ renaseousx weathers light grayi ~ ~ ~ , ~ ~ . ~ ~ 

5 Siltsionoc yelloeish gray, nassive, soft, 
ax gillaoeous, arenaoeous, oaloareous c 

soathers light gray, partially severed 

by rubbleo ~ o ~ i ~ ~ ~ ~ ~ ~ o ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 

8 Siltstonec white to yellosish-gray, thin 

to nodiucc bedded, soft to fx table, oal- 

oareous, arenaoeous toward the basex 

uoathers light grayc partially severed, ~ ~ 5 

Sass Co oaorate- stone Q t 
Sandstonec yellow to shits, nediuca grained, 

friable, oaloaroousx uoathers light gray, 

partially severed by sandy soil and rubble 19 

Total cceasured thiohnessoo ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ 15 
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DESCRIPTION OF TNE SECTION OF CRETACEOUS ROCKS 
AT THE NICRONAVE RELAY STATION 

The "Niozowave seotion" ooours on the esoaz pccsnt 

slope dixootly south of and below the Nierowavo Relay Station 

oontrol house and towex on Cho Nell Harris propez'ty about li8 
sdlos north noxthwest of Pontotoo This seotion eztends up 

wax'd froa the Cawbrian-Crotaoeous oontaot to the top of the 

hill, At this locality tho Crotaooous ovexlies the lowez 

poxtion of the Cap Nountain Liasstone Newber. 

The absolute thioknesses assigned to the terna. , thin- 

beddedc wsdiun bedded, thiok~beddod& and aassivo are tho sans 

as those listed in the "Bush Wlndeill seotion" ~ 

Cx'otaseous Systea 

Ccssanoho Series 

Upper Fx'edox ioksbuxg Group 

Feet Inohss 

Lhaostonoc yellow streaks in whitish gz'ay 

scatrizc, fino- to xcedlua grained, aediun- 

to thiok bedded, hard in upper part of this 

unite wassivec hard in lowex' parte ax'gills 

oeous» ehalkyz weathers to light gray, csodiam- 

to thiokc flat blooks in upper portion and to 

large, blooky boulders in lower portion. Tho 

liaestonos have a very vuggy surfaoo, Unit 

is partially ooverodoI ~ ~ 1 ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ + ~ ~ NO 



Feet Inohes 

Siltstonex yells» thick bedded, hard 

axgillaoeous, slightly arenaoeousX 

eeathex s light gxay, partially savored . 9 

Siltstonex yelloeish gray~ thiok bedded~ 

soft, axgillaoeousN eeathexs light gray, 
nostly ooTered by talus and soil ~ ~ ~ ~ ~ ~ ~ ~ ~ 8 
Siltstonex yelloeish gray» thiolc bedded, 

hards argi 1laoeousg ohalkyp f ossi lif erous 

oontaining fragaent oasts and inpressicms 

of peleoypodsX weathers light gray, ferns 

ledge+ ~ ~ ~ ~ i ~ ~ ~ e o ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ too e s ~ ~ i 4 

Siltstonex shits to yellouish gray, usdiun 

bedded, soft, argillaoeous~ ohalky, slightly 

arenaeeousX ueathers light gx'ay, pax'tially 

severed by rubble' I ~ I ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

S Sans ls unit SI ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ et ~ ~ ~ ~ ~ ~ ~ ~ ~ o 1 

8 Siltstone x whitish to yellorish gray~ 

thin to uediun bedded, soft to friable~ 

argillaoeous, arenaoeous, oaloareous~ 

«eathers uhite, yellow& and gx'ay, partially 

40Tereds ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ s& ~ o ~ ~ ~ S 

Bas 1 Co one Sandston Quit 

Sandstonex uhite to yellou~ aediun gxained, 

friable, oaloareousX oeathers to sandy soil 
aud rubble, heavily ooveredi ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ 15 

Total neasured thisknsss ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Vl 



DESCRIPTION OF THE SECTION OP CRETACEOUS ROCKS 
SOUTHEAST OP THE CALICHE QUAERV 

The 'Caliohe sootion" ooours on the esoarpment 

~ lope southeast of tho abandoned eel, ioho cXuarry on the Nell 

Harris property about Q, l miles noxth of Pontotao, This 

sootion extends upeard from the Cambrian&retaoeous aontaot 

to the top of ths hill, At this looality tho Cretaceous 

ovorlies tho loeox' half of tho Cap WollOtaln Limestone' 

The absolute thiohnoeses assigned to the terms 

thin bedded, medium bedded, this@ bedded, snd massive are 

the sans as those listed in tho "Bush Windeill seotion" ~ 

Cretaoeous System 

Comanoho Sexies 

Upper Predorieksburg Ox'oup 

Uni t sto Un1t 

Limestonec yelloe to light gray, thiok- 

Feet Inohee 

boddedc horde ooarss~grainodc arenooeousc 

axgillaoeous, foseiliforous oontaining 

poleoypod fragments and abundant foramini 

foray eeathors light gray, very druggy slabs 

on top of hill, partially severed. ~ ~ ~ ~ ~ ~ SO 

S Limestonoc medium to light gray «1th 

yellou and gray stree@ac irregulax' in 

bedd1ng, haxd, sublithogxaphioX eeathere 

to a smoothc 'but pitted surfaeec light glayo 



ThfolOloss vatfoe fxon 8 fnohes to 

5 f'cot& inohos, sveagos abouti ~ . ~ ~ ~ ~i 

2 Sfltotonec rhitfah to yeHAmfsh gay, 
thin- to thfok&oddod, sof't to friable, 
u'gf Xlaoeous, saloons'sou¹, ax enaoeous 

tered the base~ reathers yeQor to 

light gz'ay, heavily oovored by sof1 
snd taluso ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Saoal Co a ag on f 

1 Bandstones rhfto to yellor, diablo) 

g 0 

roathss's to sandy sof1 and x'ubb?oi 

heavily oovopod by soil and talus ~ ~ ~ ~ ~ ~ ~ ll 
Total neasuced 

this@noesis� 

. . . . . . ~ . ~ ~ . ~ . ~ 


