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GEQLOGY OF THE BQUAU CBM:-~5&~HRK CKZU 

AHBA, fQBQH COUNTY T~~ 

iHUTHgCT 
The Sqnacc creek&&rsba11 creek area is a reotangle of ap 

pxoxisatelp 20 scy'iare miles looated in the southeastern y'art of fkcson 

Countpc Tens, , U, . U, Hi@&cap 87. orosoes the ares, near its eastern 

bocncdarp, . The' area. is loosed on the southeastern 'flank of the Llano 

QPlift axtd r'ocks'clf Preea&hrfsllg, Psl'eosoioc Kesosoiog 'end 'Cenosoibi age 

are cczpoeed Mtbin it. . 

The ~rfan weeks. 'consist oi''a gneiss unitz a sohist;unitz 

a, coarse graixscd granite&, and a ffzza. to mediucz-~. granite. ' 

Upper Cambzian and Loser. ':Crdoyieian rooks'. make uy tbe Palsosoio 

. "'*c 

two forziat fonsf the Mley fprziation that insides (from oldest to Poccngest) 

the Uiokorp eandstoneo cay Rozzctcdn 3. fmestones md. Lion Konnbcdn ~stone 
ciiembersg the cwerlping Nilberns. formation that insides (from o3Msst ts 

. youngest):the beige sandstone, PIorgan Creek limestone, Point Peak shale, 
-. and gas Baba limestone member's. . Tbe Grdovioian rooks are represented bF 

"tbe-'loser=part-if the Ellsnbor jep grony ~ 

:= ' — Ussr~ flat ~ becbz o~rstaczsoczs, age cnctsccd into, %be azea -' ' - - == 

'-, ' =':;--' — fiem- the. soczth end . zeproeint-+be~ebs--of Msosoio =age, = 4n arkose ~n . 

'=:=====-~oczsss's= ' — -- — -~wez=~ta'oxeye, ~~ocnict orojqrbjj 
-. e~:. laaa:. ef t1 'C t awed hoyle 

=: — =. , ::"-:, ~e=Cenosoie rooks- ere=represented by=strsajz'zcnct=zcllcncfa3:~ 

. . —. yosite. -. . . &' -. ~zxarrpzc. hCLL ~csLof w. ~ zzznglozierats~':lo=-= —. -=-- =. = 
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deposit, of Te&dnrg ai. h. Recent, skluv&~~u conposed of unsh fron the C~ 
tnoeo~&. hQls covers n Mde belt, st, the bnee of . these hills, 

The Pnleosotc rooLs. '~eod"& ths'nron:have cn average atelier 

of R. ~ P, end n dtp of 2o-g. QE. 

w. capo, faults oc , the sis, m~, tho z V 

' foul@ M /he eastern pnW9on nnd the Hqunv greek fenlt ln the nor4hges4ern 

. pc&ion. Runerous nLtnor fnulhs scour utah the no(or faults ond fern 

btglQg 'fnu14ed nones; The 'fnults sre nprmiX snd. hove„steep, des nnd n 

prevnQ. ~ no~&beast sou%vest, trend. . 'Phd hnwe. n ~ throw snd 

fora bursts, nnd graben uiQ@a the:faulted nonce. 

4 complcx IJokntt@g ~ occurs -& 'uhs nren'end . ls:espec~ 
w62L devslopecL dn the brosd Cnp lRluntKL4% l~'Hone h@t Ln tho cssbrQ3. 

portion. 

n of t, he s~x4s above Qm bta~ maes, 

The'nest m&porhnnt msource of she ares is She. ~9' land~ 



GEGLCQX GF THL, ~~VIV CHF+K-NABGMLL CREEK'. ARF+x 

VLSG1' COG''Xs T~ 
Xg TRGGV'CTXGg 

LGCATXGH 

The Gguaw crash MBxvlhaD' crash' area iAI a reotewgle. Qf sppxuM 
. '9 

' mately, 29 square niilee 1ooatj+ . in she' sou8isastern pnrb oi'%Leo'n Go'ua4p ' 

(see fig. X). . Xt is bounded. bg latitudes' 39 XG' aud 30. ~» go~Wh and bp, 
' 

. - Xongiuudes 99 09'. 'and, 99 96. ' -Vest;. The. 'gaeon-Cillespie CountT line 
' ooinoides 'Pith Mle Southern boundarg snd Ur ge', Highvap 8V ex%esse "Ghe 

areaxbou4 9. 3 miles veau oi' and paniLbk io Sts, eashern boundary. Squaw 

Creek. , orosees 'ths seqtihMeetnern, ::Sorus, ef +e area 'and Jua4. '. xnx4 of . the 

area M the vest it sonneet, s vibh T~~ ~ . m form-Beaver Creek 

Beaver Crash ~ers inta xssm out, of . the nor%bees'earn port4on of the 

a, r'ee x 

'gC~XBXLXTX 

general the area ia readQ@. aouehsihle bp vehiale, Xte eastern 

sids ming he reashed gram Ãmon or Fredsrioheburg:Wa-:U. 8. Kghsay 8F. 
Xt ma7 be appr'oaohsd on the. veshhrn. side hy. paxui to &rhet, Bead 648. . . -, wh4ab bXxgiehis, , off X, '8', ~T-. '8V. not lk: of -the-area —. -Frets &is-road g . 

; — — -"- — ~ mimrt'jesus: t3imugh We ~rak-parh~kuha- areaend ooxx=-='= = -;:=-:= 
- -J 

'--' "'neo& Mth-5 -8-. ~-, SV~xshzatxatX —, -t~$4;mesa-~of+ha Risen=, 
=Qiilespie Countg line face — fig- W —. -~-are ~g ~ran 
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)Q. THORO OF ZV~"TK" '. XGÃ 

Following a review, of the. 3. iterntuxe Me actual geologio fieM 
work was performed' during the pexlod from July' 1g, 1ggT to September 13, 

oonhaots between various geologio unite ~ deteixmintng the, strilce end dip 

looting lNhologie and palsontologic samples for date~ the age oi' 

end de8oriblng hhe geologio lIKLLCso 'Field observations�. wex'e recorded on -, 

aoetate-severed px into of vertioal aerial pho'4ogruphs prenarcd bp hhe 

, Q. '8, Department of, kgrioulture, . The mapped area is severed bp photographs 
't2?. -through 129. . of series 'DFR-3p-'d@ted Hovsmber 1Ve 19$g end'bF photo 

f 

-graphs 21'9 through''f oif:XXeriss' BPZ 2P'dated J~. R~ 19(6, ' The ap 

-proxximahe photog'xuph seals ie 1s8), OQQ ox one inoh equals 166V feeh. 
These photographs were used as base maps snd served as an aid in looating 

compass wss used ho measure the dip and ~e of the outoropping bedded 

rocks. This oompaes, a measuring rodx and, a hand level:were used to 
ours the @highness . of beds and tc pxepare. a me~ etratigrayhio 

ee'o5ion. The information gathered in She field, and the information plotted. , 

'. 
on' ths base ma~. vers. used M nonetevxeh. :the-. fina1: geolojio-eapwf=-ths 

: "= . , : ' „' . "-:. . '; J ergsd~~ a, goals ~oappro~Mlg. ons-~. iqua'L=- —. --'=:;. =' -. —. . =- — ' 

'; . . to~fai&, . weramade-' for--tuo Doeal&~~ ths=erqai- Plebs M=. is en L:: 
. . '. eLLergsd"~eulogize=may-of a sou~era-por4ksn-. of. ths area end=. ~ha. XXX;:-- 

ss-sessions'-'xxr's dnelmTM=~'~:: foal:. gee 



cozstru tloxx of:the c-oss ssctXons, hor3. sots~el dfot'ances xxere soslsd from 

ths photographsx, and Use hopo~~phfc relief was estimated hv' the nse of 

' 
PBEVXGUB XgiKBTXGATXGt8 

gom's'"data~lcd geologic uxor@ has' peen done Xxx the '~i 'region 

of, dentrax Tasxs~ bxx4 pone has prsvxonsly been condncted ip'-the Qxssyxx 
' 

$ le%Mr. xxritten'bp Ferdyxxand Pcsmer'Bi 18+ te 'bhp editors cf 
T e Amer o ' f Sciend- M x seems. to ha' the. first pxxb&&shed. 

geology. c refsrsnysx to the Llexu region (yIoemez; 1@4). . T&e pnhltoat ton 

Roamer hrksflj ment tons specimens of coarse gratxxed ~te obtained 

from outcrops approxyxsxtelp 2Q Miss north of l~rsdericksburg. Xt, @as he- 

llexxed by' Scorner that the plutonic roche of ths Can&~ IL&mral region 

this area, . Xtx 1@8, 'sI second, P'u@keaMon; hy "@earners. based„:oxX'ohserra 

teens msds while. =aecemp~ sn exploring pax"hg of Caiman coMrds& te 
the-San-8aM-~~~~~ ~-ths:eMsten'ce. & tkis~~m'-. qX-:Qxser- 

1 I': '. . ':-':S~. axxd-Car'ho~~-sxous x'eeks, Thee — 'puhldcatdon. txleo-gage a-. dssordp 

~r, :. 6@49~~:a Mia" Choroxxghx meam&. of-. . Ms s 
paleo~='~e~ecii@Ie rooks-~ ~ ~4ia3. --~re='=-~of 

:. -Texxas" --The-:ffr'st;=. geeXn~& mspxof- Texsxs aim-prepare@-, ~~%Ton-Axith=- 



soio strata and'fossG. s of the' Llano region- in the ayyexidin, 

The notes df Lr'. Q~ G. shuIxard (1696), ziade ah@. e. yass&g through 
t. 

the Llano region in tggg and 18+, , - gave. a brief:dssoriytgon of the geology 

along a route through ths San Baba Mvsr (Mleg to ForI; Ãason and 

Frederickaburg. 

S. 7. 'Shunard '(Igh1) prese~ted a reviey of the. foes& . descriy- 

tions Q Bonner and gave: additional desor$ptions;of thg fosol3, s found 

in the L1ano region, ;, 3n this paper, Shuziard deeoribee„, the, r'oohs and' fos 

eiL5 9i . the Llew reggion;xni 'equivalent $o' the Potsdazi'@jody: of'the gexx'' 

borh 87stez4 

4 ~ 5, galoott (q@@;ziade a hurried resonnaissanos of a portion 

th yai 

brien age of ths yotsdan gzouy. He found an unoonfozzxity at the . base of 
all Potsdsxz seotiona, studied in oantzal Toms. and proposed the losel 

. 7" 

nano Llano'group fox' hhs series of yrMotsdam strata. whqse best ex'x 

y'os'urea oocux in the saunter of Llano ~ 

R, T„sill-(1887) . gave e, :brief dissuasion oi' the gaoler of @he 

. ' Llano region and m'sntioned 'the Lmmq' r~oe oi' the. m&rk of Roomer' hnd &Ri1- 

- —. —. . ostt . -Two=years-Mter=Bf@-(t889). taxied -mid- esta~ed- the- e of" the-:, :, ==, =-: 

-- — 'Car~erons =roe@a- ~izxg ent=4~e -vichd4jr =of ~e Vallsx — Thir---:-', =-;-- . — 
—. . —. =:=. . -'==-::. -'==, 

—. . —; —:' &=. . wroeion-'ef ~Cx-a~mus=-~. , frdn. . the LlaxN, , ~k~~a-. dX~o issed +-:;::: - -::. —:. :-;, ;"' 

" Tiret ~id. --osmyrshens&ve:-geogo~~~Woxx~f'-. %be-LLzne —. :- == —, = ' = 



gsoXQQp of the Central -'~Merel region in which he gave a description of 
thhe geology with partiou2ar-aaptmais on the;roche oE pro-cJarboniforous 

age. Xn this rspo& Che:nacces 7~Mop Bpringh anc3'paowsoddle wore applied 

to the Proaocxbriau gneisses 'and a&Jets' and the terse ltioiz~ seriee~ 
' Eileen'. seriee& end ~t~oj' eericie jeers appli~ to the' QexIbrian rog1~ 

posed M &ho uplif@i 

R~ 8. 7arr (18+) Qesoribsd the genex 1 hlo~orp ox, the dx' 

spots'n of oentral Texas and oo'noluded. that thh ccajor strecew of the 

region. were 'developed'origixucllp in, the Crstaueous strata in Tertiary 

Ames, aiid after rer~ving this sower Cheg were superimposed upon ths 

underlying Faleosoio rocks a 

Paige (1']) in a report:on. She mineral resources of' the Llano='. 

Barnet, region of Texas, :~d and briefly desoribed Me Cap Fountain~ 

wilbsrnse E11enburgex, and sad:bhwigk foximtciens, ln, addition Paige ap- 

plied the ncuxe Mokorf sandstone to the strata whish had been designated 

the. Riohoxp' sex%so bF Corns~ and redefined'the, Val'leg. Springs gneiss 

and, the 7aokeaddle 'schist, . -Paigs -(~1/). published a detailed"geologio 

nap oi' bhe Llano. ond Surnot cj~1es. h. de~ed deso-iptioii of. ths 

geologxx inoaluding measured seotions, , neo~ed 'this-xcap. 
I 

A geologgie map of- Texas M pc~seated- bf U4Rsn, Baker, and Sess 

J~&4n a publioatien ~'-the Sareau 'of Roonoxctscgeology. ; folic map 
' ' 

='- - - — = shows -gretaoeouscp Penusy2vmrlan, ' UiuKMded Pa?ciao go, Cacobri~ri'ovibian, 
-1 

' . and Preoauibrian roosts outoroppixg iu 'he Inane . region. , 
', 

~imaxsr andMorn ('1922). 'presentecT'. a nial of the Garboniferous ' '-:1 

fomaVwes and Xntroduoed=the=nance~tt;gee=the —. hewer=Bend sha1ac -'-' " =-=' —— 

-' ="". diff area+latin~~ i e~nsparatwcM~tccbtx= '=. 
, '. —;=; 

— -'=". : —, :::=;. -. '=- ='. — -=, :-:, =-== 



Gix'ty'and kioore ('i9'I9) pres~nted, a discussion cn the igc of hhe 

Band series, City maintained that the, correct age, 'of'the Barneht shale 
was" )Gssissippian, . whereas Yours beliaved it . to be Pennsylvanian. The 

ac of mmly 94ssissippian pge by Gird (Bcm+yq City~ and Go16mm, 

1926) ~ Sellards (1932) applied the, nome Chnppcl to this new foxxxahion, 

Been (1931) presented a discuisicn of the algal reefs in '~e 
MIbwrns for%ation in 548on Counxye 

The E&tenburgcr I&achene in tbe' Camp San Saba area. was cor' 

relax'ed'with strata of the Czars region in Piissouri through the ush of 
fauna by Cake and Bridge (1932). Mo formational boundaries were proposed, 
fo'r Ne Rllenburgsr although a-'Iithologic sequence was race~ within 

L. thorough review of tJm stratigraphy of hhe pr~aicosoic and 

Paleoscic systems in Texas has been, presented 'by Seliards (1932). 
S&nsel (1'932} rsinveshigatsd and redefined the Valley Springs 

gneiss end the Packsaddle s'chist of. the Llano regioni 

Ballads . (19~) discussed the Paleqsoic defoxxxation, cf the 
Llano region snd' indicated that, the Ljano- uplif't, originated as . a posi 

- tive-el'ament: as carly is mid-Nississippian tints, - Thi Precambrian';. tructnrc1 ". ' 

conditions-in- &e llano-region are discussed by'8 'B. StenseI in tide 
I ' g report was, 'preaen'bed by Steuscl', (1935) on Precambrian, Uncon 

, 

" fcrxtit, ics in, Llano Coungy 

' k state geologic, map, '(Barton et. sl» 1939) issued by the 9 E. 
y-whewa %he-'- Fe2eesci~smf--. &he, -X3anc=~ 

- --" -'=-'dPWQsk~z ~~xyon ~~~~~~:= ~8@t~c@=~a~ '-~. 
=:. '-. , ="=: —:-==-= ' 
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i~iarhle Falls limestone, ahe FllenhL&~ger lii, cstono, the Filheuis anQ Cap 

Ão'uutain lt@estones~ anQ the gie1mrp sagQstons. 
, 

' I 

Zn a atua of', the . suer paleo oio rook of ths eastern oiQe of' 

tho Llano uolift~ QriQQe (tci&~) r nameQ ths Lion p&untain. ssnQstone memher 

, , 
ef the cap L'ounta&. formation 'enQ reQeseriheQ many of Roe'mes's type. , lo~ 

ca~. ~ties ~ BriQge anQ Girth (Qci3V) reQesori6"Q palecscis fossils of 'the 

7~8no . region that vere QseoriheQ ear~ver hy Bosmerg 

, . . . Barnes ani9, Parhinson (t9$g) &jere:first, ' to, report the oc'currenoe 

of QreBznters tu the &sal Hioho~' sanQstone, N, map cf. dkohorv sauQ- ' ' 

ston~ outcrops in central Texas, shoeing Qr'eihaat, ex localities, @us pre- 

"'1 
1 

I 

Ksppel '(t9/+9) puhlisheQ;a paper couosrninc the 'structure anQ 

Chanc@. (19/0). attempteQ-, to iQentifg. the suMivieions sf the 

pro p g an, C gsn ral charaote~ of well 

cuttings. He also proposeQ rearrangement Qf certain formations auQ 

groups of' the Pennsrlvanian auQ-, Kq~r; Pe~ cstrata ~ 

Pmnes '(t'%;t) dssoribeQ the overlap-of Iovst 'Cretaceous' seQi- 

ments on the south sicle of the Llano uplift in a paper rea4 before the 

QeoleQioal Booi~-of . Pwerioa „. 

spars hy+zummer (19~&-1'p~„auQ t94$) concerning the origQn;: 

ef travertine ~sits in the--hlsno region=hare been puhliehsQ- in abstract 

I 

~ W a:paper QTe~ primarfly: eath than os~ries = 
j': -- . : o jpjmmi in the Eki~ds limssknnaof usntral':Tssas~ gaua-a. hrief Qis: 

i -:. =:-;:, - suasion. wf' the-' Pre~isa gakiose~i~~~eeous--~a@- of the. Lham, 

, re+cKy 



Cloud» Barnes, and Bridge (99/B) dlvlded the Bdlenburger group 

9nto the follouing foxxxationox The Tankard formation at, . the base, eon- 

tainiag the Threa8gill and Staendebaoh membere9 the Coman formation in 

the middle~ and the Honopout for". ation at the tap+ iheee'three fornations 

were oo=related with the Gaeoonade~ Roubidoxxx, and ref exson City fame- 

tione of ivdceouri+ - Xn additions the authors proposed the nMxe Bile/' for@a 

tion to . include the Bicolor„sandstone~ the Cap Kountain. 19xxeestone~ and 

ain eandptone xxembers. 

Bernese Cloudy and Bax~en (8' 5) published e. desoription of 
the Devonian roohs found in oentrdl Texoxe, Tso years later Bxrnes, , Cloud, . 

and Barren (19liI) desaribod txxo neu foxmations. of Devonian rocks oocux- 

ring 9n the Llano region. Xn upuard euooession ths pavonian unite ere 
the Pillar Bluff lixxestpne and the Stribling, ' Bear Bpring~ and Resoh 

' 

f orxxat9. one ~ 

Plxsxner (1@k)~ in a report on Tezv. s vater resouroes, disoueasd 

the 9xnaortenos of the Biohor7. sandstone snd Bile@burger limestone as 

aquif ere in neutral Texdu9 ~ P3ummer (99@9) published m. detaLLad desor 

tion of' the Carboniferous rocks of the'Llano region. , This paper oontains 

fossil desoriptions, measured see%iona from various coalition, and a 

geologio rap shoving 'the Carboniferoxxs reeky. j:, , ' —. =. =', : Bl Upl 6 'Bh . oalla a~pspc ~a ooLIsz~ 
[. ':. '. vere deso+Wd, or redsfinxsi bg Bridge, Barnes, and Cloud-. (9BJ V) . -This 

'papex. uae published for the purp-oe of providing a standard referenoe for 

per. '-Aoxxb&on=stsatkgsaphio=~xr-oexxhw~ass~-= — 
=, -", ===-, ==-. . . —, — =-. :. . = 

cleud. and Barmen (9948) 'publiehe8 i detailed report on ths 

Rllenburger gr' oup of esntr'al Texuxs, ' 
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Blank (1951 a and b) Qioouc-od the e~~~cliation md ueather&g 
on 'granite domes iu the Llano rouen. ' 

Ths ex&stenos ot' "roch Qouvbnu»s" 

or the doughnut ch yed Weathering yitis' ie One cf thc fee ux'ec dieouseed 
by tbe huthor, 

Hendricks (19&2) publichoQ a payor on the co~letlon between 
surface and subsurface sections of the Klllenburger group. The author 
emyhasised ths importance of insoluble reside'es ae s. method, of dividing 
the ZQIQenburger, 

Me oznder (19pg) tIcgrath (19~kg), Polk (19&g), B"val (1953), 
ParLe (1953) ~ Prita (195tJ, 6 cw (19&4), Dcnnemiller, (19/7), Pu" ler (19/7) j- 
Yisunce '(3997), gcaife (19/7)& Sliger '(19/7), %eeet (1957), cud gilsdn 
(1957) have presented detailed geologJc vorR on small areas in the ~ 
region, : Rogers (19@) presented a- detailed;reyorb cn- an. argueic con 
glomeraoe found cropping out in, I'kleenex- Menardg and Kimble Counties j TBxase 
Goolsb3' (1957) yresented a Qetai3, ed reyozt. on the gichory sandstone ef 
the llano region. 

3hrnes. and Bell (195$)- presented n ravviey of the roc)xs 'of- the 
llano region. from Precambrian up through Pecns3'lvanihn time Sdvera3. 

. measured and. described sections 'are included in this zeport, . 
Flavn ('19~+)y throu~+. a stud+ of cores and cuttings of subsurface t 

~ m+ae a subd~sion of the baaement. in Texas nnd scuth-" 
east 1Yei 3texico» 3n thte cubd&vioion, the Texas craton ig ynyposed to 
be. the fundamental basement, element in this ares, and it ayparentlp came. 

=ezsLstenee~ %kddXieiTreaambrxanvAimei Fiasn p9pif presented a 
mox'e' complete reyort cn the baannsnt zzzchs. 'of . Texas, nnd-sou beast=-gee 

sxico shish, iinsludsd a geneznl. -di~~~+en~thsLbssement rcc~g=ths 
~~One 



The 3. ead and gine deposits in the JJppe Cambrian rocks of 

csnhral Texas are recited bp Bc@neo (]9/6). Seve~ measured ceciious 

of she Cambrian rocks are included in ths appe~& of this report. 
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The Squaw Creak-Harebell Creek area is 'located within t, 'he 

semi. ' ~Md belt. oi' central Texas& According to the Twas Aiziisuo (195K 

1959) published by Tbe Pallas NG~4g Hews, tbe annual rain&~I is &. 5O 

inchoc for Hason County. This may vary from a few inches up to about 

45 inct"ee, * serious dmuth condition has ~sted in Nason County for 

several years but was, somewb t ro&~sved in 195'/. A3. though more rainfall 

heavy showers during the winter snd 'early' 'sp~~g months. &or esample& 

in the early spring of 195V approximately 16 inches of rain all occurred 

within a twc week period. 

The average annual temperature in benson County is 6f; . F, (Tsm ~, 1958»1959)a it may' vary ~ ran 11O F, in the summer to -5 F. 

XOH 

The vegetate& n found in, the. thesis area is thnt which is 

adapted to the semi arid climate~, wide temperature rangoon' and rocky and 

ragged slopeso Cedary B8Ajnitey, He&can persimmon@ and osk trees sze ' ' 
- j 

faund primarily:. on ths areas of higher elevation while peoan and cotton', 

t 
wood ar's: found ln +he-va33eys mM-along the streams. ' - 8everal species=of 

cacti are indigenous to the thee" s area and some of them have served the, 

grasssa' occur~ 'the' region but' nvsrgras@g and drouth have Seriously ' 

". '. === =legend, the'. ~turel~-eever ~ +95" ~resen~diecnssion 



aug a list, ' of the various species of grasses-oeourriag 'tu the regioa. 

Tbe follQvirg 'is a list of . 'Lho prado~~ vegetation fouug 

e thesis arced 

gcpmoe' Isae. . . ', '::, ' 

Mesquite 

&Jhibe brush (bse brush) 

tfezicau pe 

Qatar 
l', 

:, '. , : ';:-'. ". , 
' . „Cat', sg. aw. ": 

grajrodendroa t, emamu 

Iiaak]aek oat g. marilau8ioa 

Shin;oab ', . ', 
"! " 

- 
prie&i@ pear: . 0pua'bia, phaeacaKtha 

T~ 

[, , ' ';, ':, *', '::~ss 
. , '. . =: ', . : -' geist. grass'. :-: ';:, ='=. -. =, :"=' =, -'. - "-: —. — --' — -=-. goabeleur, -hiasuta -' 

8'1deoats grams, , ': ';. . . ~ 8, curt;ipengula 

off' - =. ==', == =':. "- . -. ' ". '' '= . — . MCAKD)T3 KggpWD18 

@mls ceja%'Cii =. =. - . ='- 
. , ; . . ;. . '. Milaria bsisngeria 

f 

= —. =-;. :', . %4lbl MWdl ~VS —:=-=, -', :, :: ", '::, :. ' . ~St% '4 Ol'h&15hL 



The 3JDQnl vnrfntlon cud distribution of vegetation ax'e dus 

prinsrily to the untune of the bsd rock» and as a result of' this» ths 

contacts between the various stratigraphic units msy be marked bT a 

change in vegetation. The significant differences fn the vegetation fox 

each separate rock unit are discussed later under the otratigrnpfXT of 

TgPUJcTfTT 

Heat of tho thesis crea's suxface lies in ranches aud stook 

farms devoted to cattle, sheep» Angora goats» and hogs. There are very 

fsxx cultivated fields» nud of' . these the prfx. ary use fs for giving feed 

for ths livestock'. Cotton, and peanuts sre the. priucipa3„ emmercfsl crops 

. grown in the rsgibn» but vexgrilittle of' either is gzesn- in the thesis 

~ production of beef cattle was originally-ths most ixx- 

portant phase of the ranching» but over~fag eud s, long dxouth period 

have caused beef production to bc supplemented. bp ths'raisixxg of other 
' stock 

There is 'uo'=irrigation-in the&basis" area '. at the present- time» 

but, some of &b ranchers ixaye indicated plans for irrigating on a small 

scale in the future, 

-cM~ ths~ fxrths crea=live=in=thatch I eitT'-of 
u 

hkxson» nud have othsx sources of income. The hunting sscuon urov9dm ths 

ranchers Wth a, small income» since about $Q yercsnt of th'e state»s annual 

deex crop ie killed in Yiason County, , Turks~~ quail» aud dove also produce 

p'. 
—. —, ' —. ' —: an attrastive=huntxxxgxsessoa - . —. '. . —, . -:;. -=, . ==, ---. -"='=;. 

-. -'=:; —. . . . ";-' 
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''uesteen —;~ of the 'Llano"uplift, , 

' The; Lcm . 

rection 

is . structural)y. a. 

great Boric& bu0 topographically' a broad'. basin. Precav. brian anjl Palso- 

:-soic rocks have been exposea bp erosion uithin. the. has@ ~~6 are, sur ' 

Acco&ing to Plwnmr (19)Q) the hiChsst. elevatious in the. Llano 

Which ars over QygQQ feog are lo~gsa on ghe plateau bsaMesn 

Fr6Qerioheburg an@ Naecne The iciest . eleVQticny abcua 6' fSClty ia 10 

eaisa shore the Colorado River flows out of the region southeasa of 
Karble. Fails. This indicates a ~ rekief of approzixaaslg 1P559 

' 

The Cremceous hills in ths southeasnsrn per&on of the %hesis 

area am est$zatea ao bs. 1, 989 foot above sea lovel, The s3. ovation at the 

oi Cola Sparing Cresh lcoaaeIE guet no~ of the area is'-sativa@ed 

: ' to, . he 1v$93 feet. This'~~. a ~. relief of 'aha+a p3p feet-'- ' - -. . — . : —. ::=. --:-:== 

~. 
— —. ': ":. -', = --:-, 

, --'43oa~e hhe eastern sage, of fihe" bhe8%8-area~ -eo4. ex49%83Eg ~ 
bsyox@ it. touara the east~ ia a rug@« lowlen6 developea on the'. Precau- 

. hL'~ Ssdka. 0 0! . R1alf 1T IISDEsCI II ~, Ihk' 10 lahS 1 os~tAI6' ll" 
I 

the 1~3 ~&Bey — fault — france — Mgher-~-mere-ees~4=~eesoW-, =' —. 
, 
- —. -, — --. '--' '-, „ 

. limestones &: the, vest' Within ths thesis area the northern para of the', . !' ':-', , :i 
i, ";-. . . :, :, lou1aek: is underlain bp the preoanbrian 'roohi, :, ' end, several. jpeagte. atnt:, -'. - ':- ', :::. -', 

, 
I 

::, : gneiss'hnohi rise above the' gently rolling:tepomaoTC W contrast ahe-', ' 

:, :. ~Zmu~-, ;~lain — hpp. . aha:Wehorp ~aonej, - ke. rather'~4~ 
"::-:-=~~&~ a=~au ~mn~a eX'=~ ~~: ~~sp4~+ea~~ =: -': — '===- 



tihe nox iibern pax"ii ie s. o'Grbhsast southeast trsndiug hill of csliche 

conglonexahe oveilying- tbe Precambrian rocks (location g, Pl. X), Lfke- 

wise, in the southern parb one c-oeptionsl sandstone Ixtll about tQQ feet, 

high is 2ocatsd Q~g milo i nort'ih of she ÃMBon Gillosnie' CouD'tp' 3 iiM and Qiig 

mKes mes'3 of U. S. Highus- C7 

Most of ths Xouland~ beginning at the fouls~&~e scarp on bho 

vest sids of hhs Xopnl Vilgleg fau1b'snd extending thx'Gughcuh'moss of' 'vhe 

thesis areas hbe gentLy dipping Palsosoio roms form a p3, aheau of some 

vbat, txigher elevat, ion, This p3ateau indicates a condihion of ponop2nna 

ticn must, have ected before the deposition of the Cretamwus st~~ta, 

Qitibin 'this platiesu a rather-obsccre dx'ainage divide trends no~ 5b souse 

through the centrol, . pars of the area:. The plateau ie dissected into 

rook~ hills bp-a dendritic ~ge system bohh easbuard' and uestsard- 

d narra ~&ep'» parallel & and on the southeast side of the 

Sguxex' Creek fault, cxosses the p~teau in tke' norbbuestern portion of 

@he oroa. Xt -is underlain b~ %as'Hiplur2' sandstone and bounded on the 

. . " no . Quest, sids bp s. fault line scarp, composed of hhe Paleoabie lime 

stones, Xt, ia bounded oin the sontheash side by, 'the harder, more resis4mb, 
1 l 

Cap +iounxklin lxmestioneo Tbe vsllep becomes eitreme27 harxov tio hhs north 

„due to less displaoemeat on the Squaw Creek, . fault, and exposure-of onlp' 

the upper garb — of-this M. okorp" sandstone. ' ' 

The. 

highest' 

e2i&wtiions are formed by nearly bxirlsontsl. beds 
', 4 

. of Cretabeous age in' the sou4heasi ern pirb of thiiarea. =''these rooks 

form=ad-nearly=flapped plabeau~rXping thai — plateau — formed bjr= the, 

oks — ~mooxxmxlahioxxs of' wash from 

support, some cu1tivat, ed fields. 



'. ERQRXQRZ. ACFRC175 

1'hs zest gf "ective agent of erosion on the thscie area is run- 

g', t&'+eh ~ . Aithl3Q+2 the area'iJ in a. a82L~iM46 'ci34$atsj i'Ghs, rcLLofsll' 

tends ~~ cone. in hsavp shovere rsaclting in a. ~~at. deal, qf rcnoff, Ths 

veget tion hae decreased because of the long dronth period and. hae little 
effect in retarding the rnnoff, 

DRLKNGE 

Planer (69pQ&. . p~. g) -pointed oat that four, principal:streams 

the Llano region~ These ars the Colorado River on the east, the 

San gabe River on-' ths. north~' thb llano 'River in- the central. Part, -. and the-' ' 

Psde~es River dn the esnth, 

Terr (18oC) in a. etcdp of-the ~e pattern's o the Llano 

region, provided. a~t proof 'that these naJor streams originated npon . 

-. the' Cretaceous strata 6w»ihg Teithmy togae'~ ~my:renova~ of''the Cra 

, tassel roche, they 8jiams' snjejHrajossd'npsn %he ~or'Pr~an. and 

i-- cl 

i. . . , -. -, Bqcac Cri~. and Beaver Creek ars the largest streams in the '-:I 

' - ihreadgill Creeg+CetI of~a-western=edge:, -of ~ymx ea-ts=M~avsr, -, — ' —, — -= -' 
Crag". . Beave'r Creek meanders into and out, of . the northseatsm, portion of 

~==- - - ~area, Thiaa creeks~ tr4h~sa to the Llgxo River' and are coper- '! 

. men ths Pmceunhrian ~ Palsoaoi'c' rocks '. Several- of -the larger 

j '. —::. . ' "=:--. --tales- to~ver '. IN@=~Csif„::. ~-are':le!s. 'Qf' the ~ 
. ~-~=-. ~%fs=~ei'-ense=. gn~~iv~~:w~e~ met-: ars=e@b; —; —; 
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' s~ueub. . Jku' exanple of the subsequent, t~e is bbe sma3, ~. at, ~ in ths 

Nokorv vol&j" in, the nort, besets portion of the uroo, At apProxknyiho~~':: ' -' 

. 't jk 'u4le northeast df B; 5rero' rajah, homos tbid s". pmuI. ~ties, inw. a' ':" 

: shroom @mt, . f1'oud, southeast northwest~ Nrbt~ a4rops, tbe RV ok@rp %+leg . : "::;i~ 

and'. the hard, rresiscont, it'uesMnes'. north'sssb. of it, , in;. a KoAnob us~sr . :. ; . , 

gapy . 
, ibra Ratter'streslEp despite Hs suall siae» adust be. Bupariupesed*' 

and, older than the subeeguonh streau follouing the Hiohozp' valley~. . "I 

AB slsntJ~Mned prsvlouel+y a losel 4", ainus divide eR4&nds 

%he. sent'ral po&ion "of the area fmm noHh to south, ' The largest streans 

east: of this divide fora tributaries to Cold Spring Creek 4& the nortk:- 

ind Harshu11 Creek to t' he east of the area. Xn oontrasb to the stress" 

, @ss4 of' the divide ~ these streams ars in agreement ui. bh-the present 

also mgr: have originated upon. -the Creiaesous strata snd nap bs euperim- 

i'+, 4hs-exception of Seavsr snd Squaw Greeks~ sil of:ths"s'5~ 
iu ths' Musie. nrea ire inta~tham 



GHKRlLL STAT~Z~T 

Tbe stratigraphic colnmn ~or the thesis;crea is ss fo11ovss 

Gonoaala Ere 

Qnete~arp Bpst em 

Bocsnb A11&~'~um 

Vonisry a~tom (tj 
Ce1iche conglomexnte 

mix sosoio Era 

Crotoaeons 8+stem 

r Cretaceous (Comanchean) ~aries 

Ilmeslone ang canglomernMa eengstone 

Paleasaia Exa 

Apkosia conglomerate 

Qrgovioien Spstem 

Lower Ordovician Series 

Qg. barns fa~sbion 
' ' '"' ':"':J 

L 

Pa~tt, Peek shale membor 

gorgon Creek 1imestane membex 

1 

Ue3. ge sandstone member 

3%lop farmaMan. -' = -'= ":--l =. ;=-', 



~Mon Iibuntatn sandstone mam@sr 

Gap ttountaln limestone msn'bez' 

GL')nQstone member 

tMemorpKo rooks . 

I 

Qxdg ome ~ 'seotMn wss measbreQ'ann QesozlbezI 4g the author 

(see anpendQ. "j', pr~4- g fox' obta3Mng the thMaimsses bf the 'menbe"'s i '1 

Howevor~ the type. sent@on. of the Volga san+tone member. og the RLLey forms 

tlon ls looate8 ln the . southwest oorner of the urea, . it. 6etaUe6 descrlp- 

tlon of -thts-. type--seetlen has-not, hewn puhltshe6. ' ~~-ziorrespoMenee 

the Squaw Creek ieetlan~ whish lnetuzies the typo Helge sanzis&ne, wns 

meaeure8 Gn@ 6easrBKct sewera1 /oars' ago ax8 will appear 4L 'a Yelums ozi 

the C~ ef:Fezzes Sg Bg. -V&@1 F, . tierney szg'Dr;V~@j'Ie11 . Ths 
' measure. and, Ceszix'ih'sd. see%ion', Lneluzhzq';not zinlg, the::4'eljji 'sszshitonsq":hut 

also th'S JM6 KAuu~ ~%zine& 1J' feet of . Cap. /+untaM~toneq' aint' 

-: three, feet-of- t'ai'~ Week~estone;-"The top of thze seotlon--ks- about: 

1, NQ feet northeast. 'mf abele. marker + on the QlQespl~kzecinMmAy=Mmes 

about IpP36 feeb=slf~t~ sguth Qf west from ~is huntlhtl ~~~ inwit ' ' . . 
j 

on the south slQe- of Squaw Greek, Ths 'base of the eastman Ls ahoub 2~'NQ 

- — few% thze north=s~s ~&er 29' . abut R~QOG-feet sltg@ky north OX' west 

. from ~~~tng~bii~='en&an-' the= west-leak-. of- ~~ 
with the. Se — ~seettnzz~he~dgl11~ —. —. . =. . -, =-= ' " = - == — '— 



section Mill be described by. Bra IIhn)os and Iira MZa Ths Thxeadgill 

Cxoek, seo"i'ion aotus3. ly begins Bt. the granite outcroP along 'Squav larson 

, Bnd Bxhends. up'Th BadgG. l' Crseki, H, is painbed in five foes . interv~l 

, vith' yellow painb. Although there, is no detailed description of the 
' 

Thre~dglll Creek section in print» fossils have . bren collected and 

ddsc lbed ~ this oeotion by Pslmer (19IIlj) 

PgECg~~K@I ROBES 
' 

Preoembricu igri nous, anQ' metrsmcrpI~~ I'Oclxs forn. 'i ha. northern pa li 

'of the lcr land along the eastern boundary of -the arm, Granite BM gneiss 

predominxbe~ 'zilch schist cropp~~ out at one locaU. ty and peiaxatite 

Veins found in various paxsis OI 'Ne'PrBCsmbria?1 roohs ~ Gns KXpcsurs of 
' . a coarse grained granite is found in the eastern Psrb of the arssa. 

IIBtsmo~~~~ IiocIxs 

The tasxsl Llano sex"les, vas first applied to the metsmorphosed 

rochs of the X. lsxo r'Bgion by LIalcot4 (Igid, p, 43)ar Comstock (1889) 

made the first. division of %he roeixi intci- bvo units, the PBBIxsaddle 

Schiet, and bh'8 VB11ey Spring gneice ~ The type 1c~tiee faX be%ha unite 

are in ~x- o Countj& at Packsaddle Iriountain and Volley Gprh~ respective- 

lya. 'F&ge (1PI11. pa +y and 1912t pa 25)- redefined' and-'appl'i'sd these 

, aa ao aa. aaaarraa rara aaaa, ra arrrw aa aa uaa rara a, araa —;: '-:. 'g 
=; 48- believed='QM VMXGy Spring gneiss. , , to be 'ihe cldBI' of tI'18 'bwo units 'anQ 

thai; possibly somo ef the mebmorphic material ln i4 may have been, origi- 

i 
" ": QP~&rcsaMg rargea g~'QxI~ p:~g 'presexxhsd:a'des'criptdon of'~. 'i 

' ''~' "':, , I 



F 

p. '143, and 1/34', p» "/g) statad that the Vallep Spxing ~msiss was ijneons 

in origin and intxMsd& with conformable con~taste~' into ths, Paoksaigdle 
' 

'schist, , Under, , this interpretation, the: packsaddle, , snbist is the only 

Preembrisn, sedhesntaxj formation. 

Paiqe ('f912~'p~ 3g) dissns; ed another Precambrian snit, the, 
K8 Na&xatzin gneiss «~ 'bolioved, it . to be, formed by meta'-orghiom of an 

introsivs ~Mto. Samos (19'. ;. 5, p. m)' reviewed the. divisions of the 

Precambrian moke made bq Paige and in addition defined still anothe-" 

netamorphio snit, the Big Branch moiss. This gneiss. is sf 9gnoons origin 

and ie ths predominant rook of the Precambrian of northeastern Gillespie 

donate snd northwestern Blanco Conntp, Zt has intx~sed the Pack~die 
schist, and Valley Spread gneiss~ bat ha been intrsded bg the. granitesx 

pegsatites» and aplites of the- area& Samos~ Hcmbsrg~ and 8nderion. (%954, 

snit'be&my tho ~xt-colored, highly feldspnthio VaxXej Gprini'; gueissq 

— fn11ewed bg. the dork-colored- Packsaddle-, schist. These rocks were highly . 

folded, and daring the fdldxinp igneous maLa weje Jntrnded which. were 

mot~~~hosed into the Bed Ãountain. , dnatss and ths more impo&ant. Big 
1 

'- . =:, -:: - —:=:i: -', :. ':i':- ~~~ TLW~VPPOPS I5 IQl IBWI1 g8 101%0 'lbhp t th . Ll~ 
'J drangla-~hat egtende almost-to, 'the eastern edge of tho theseus:area ~ 

" '' 

Thie Rap indioatea that QTXe Pnckahdlg, e Schiat S&rwld e:gilend. . inta ths, ':, 
4%8l$is areap. 'RLX5esg'%lniberg ~ . exR k~nsrson~$9$$p "py 89~g on a; generalfsed 

, ~agin maji: of tha Llano=rediq~n~ ghojNng. p~smMiaa ~~ sXse;-~ 
. :, . -, . ':-AN+k. , emaeimf: —. -bhe2, ' ' 

ti te~sm+t~a 
'i 
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Tvo nein groups of Bsts oryhso rooks Mi'e found in @le thesis 

crea, a gnsmis unib which is predoixinant and s, schist mib shish io fomd 

cropping out, at one locality, Ths contact, tmtxxsen bheos bvo units is 
not, . erpossdX therefore the units vers not, xxxppsd soyarabeiyii bub ths lc 

9 cu1 x Once and re-&tiionsl "1 

The gneiss mit ferns a ~~row strip in the easteria park of' she 

tihesis areo, e The bess sxgosurss ars found in ''Ns road cut along Ua Sa 

Highway CV and in smail knob hQZs formed 'hy- the mit on the eaW sids of' 

the higlmsg (Pl. XVii fig. 1, 2) ~ The- foliation ylanss oi''the gneiss are 

dist, &werh Sn only a fsw localizes, but these show 4hs general stre e of 
the unit, to be' in'e. northisxs~uthvest directiosj, Ths avenge stxiks 

io about, 26 degrees. east of norbh~ and |;hs dip ranges froxi ~ to 60 de 

gree southeast 

- ' The gneiss univ is bounded oxx the wsab by ths &ynl Ville@ 
i 

fault, sepsrnMng i4:-froxx=Upper CxLibriau--units. — - Ths-X'aul~- i's parallel-bo i' 

. . and fust, wash of gighway 87. k ratber high escaxysient. is foxxned by the 

PM~18 ~II 0 ' ' ~UM~bhbtMILfhl 
' — '- -gneiss — ~ppe~brian~kbs =oannob be seexr~aause oi ~53. -cover. 

s 

r 
- To ths sough, the gneiss is unconformably cnrsrlain by the Bickory sand 

stone, To t;he east~Mth the e~ep~a. M tdxs sohisi outcr~a' a ~ 
lion sane is present bets'sen the gneiss snd Uranian, This ~~. is not, . ';-] 

-distinct- t ~xxb:~ urea'~ bst-~ ~beak 'coiÃact;=of:i he= gneiss-vitb, ". 
=- -=. Shn ~o-~- Conn~~a-ares — === === = =- 
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doLJC~ tio 

The texture aad oemposition' df the gneis's unit. vary. , iu different 

perte. of the azea, At several localities near the granite Zoo@a, the 

gn'eius is pizdc, nediun-grained», hard, and genera13g masive~ xt weathers 

easing to a light reddie~rown oolor. The mzost abundant zdneral io pink 

feldspar which gives the gneiss its oharaoterietio ooloz Colorless 

A mush x. inez. . grained, lighter oolozedz looss3g, ooneo1idated 

gneiss iq found 'farther away froze the gunite. This'gneiss is highly 

weathered and good fresh sszzples oould not he ohtaiied. Xt is tan to' - . 

light brewn 'in color with a reddish-hrown weithersd suzi'aoe, colorless 

to . aloud' zpzaxbs is the prinoipal. mineralz with ooze, light-ooiored feld- 

Kellerzs zesideuoe along U, 8, L~ 87 (Pl, &z fig. 1) ~ 

generous pegmatite dihes are found in, the gneiss unit. (pl. V, . 

figs'"I) ~ The+. are COEpDBed prZZZOipslig Of large graine Of aelOZlese ts 
bs -with Mari%us -8K@un~ f ckk~w-= B38Ts=wre. eozzs, der]ger 

:=. = - . =' NinezsXs yresentj:, =~ &e. Lite==san'-'he=idezztAfiadz hut= i%=~ 
. 
1 

z -''- — - . — — '-"-~~=dihes ~-. in-the mrs: . tzzt zzLm. zgzt Y@~mimm ~'ths:, -:==-: =' 

--:. ~~~ ~4i'i-dihes -'(Pl 7=, 
' 
fig 2g 

, = — . =, mt=, M~~. ed e-oT, %w ~~@ . habet -Thssi are Sozzpnsed M-zzatsria(s 





rssanbling X6mr. Hi&urf a~stone. ' k aegyb6opis. "e~xination . a~gate 
that ths qnartsite is eonpossC entirely:of fine to. @ekiuz-grninsdq splor 

less ~e ~ 
' The evidence 'ixidkoatee tbot the qumtaite roe ori~ 

part of' the'H&obory eoxxietone Ono vas left 'as fzs~ente alone the fanlt 

plane 

Xn t'enerel, the Ironies nnit form„a, flat;lovlanH . severed. . with: 

a light bFQwl to rsQ6isk-brown 8oile 4 'few sxXxtl hive ox knobs Ers 

foQEfl prot~ above this flat iloelAQQs-, Ssattere6 . on the snrfase". are 

large fragments of eoloxlsjs's". 'to ~ qnarta v4th;snniji, 'smaller, fragxsnts" 

of . pink"fel@aipar, ~ These . f&gaseta are;-the reiixxins, of ths 'nore'. resistant 

pegostites. that. have Mt~ed'-the. gaeisa (P1 'VZ'e fQ )II~ 

d~t'(Pl VX~ fight 2) 

6 ense " ' t o 

The echibt nnit::iS, 'foumd at what::is", eon'sMersd au@ nappegl as 
i ". . . ';. , -, ons. xo~kty + ebb:, aaatboij'. Meager. , ', . own Giggle'reedit=. nshist tppss'~'~- 

i%tat slsh~ew:~ii4T4m~f-=b'KoahMiaht t 
-, " =; — 'be4=oMa —:meMereek==abcm~G~i~ws. ~a~me@ of =the Xe11 

:= re8iE5%168e =Ths=~oew' sgposUT8'j. . 0%' BOTnblexxle 5c~jj, iseocat88 approx% 

weath nf ~3xietita anbMt' 

";isolat~~-to;ths ~M-' ~, '-;~~-hat~~t'has'e- tee:exp~~ —:, :='-, -- -, :-, -::=I 

. +%sex' A@@sxre:xnsi -'4@8: —. , 8QTI@56~. &~--or- ~ s~ 





eibt6n the txBGsition mone betxxeen She gneiss au6 grani'te». 

e Qco c 6eeor3. ot9o . 

viegascoyiosl1jrx the biotite schiz@ is coxxyo'se6 chiefly ofbio 

tits with a conei6erable nzomt, . of nile q~, The xxuarta occurs in. 

thin la9em in ixxxe yerbs of ths schist. buC 'nor'e oonmes3g occuri scattere6 

Mcoughout. . %he:, rock, The flskssief tJ&e biet4te sre arrange@: 9@i:such a 

nsnasx ss tq. 'shxsx'6istin'ot;. 'fo3Liabion in. . 'ynr@s' of %his achingly The'hi@rage 

strike of:. the -fn3k@9oh is:5, - RP Q, , an6 itn 6ip abc@4:69 Qcgre'ee', to the 

uorbbeerb. 'thy. snhiet' in lo'osel9' 'oonsoli6ate6 and highly veathere6 

ughoht the exyose6 area'(Pl. vxx, fig. 9). 
Ths'hornhtexx9s scMsb, in contrast to the leoselj. somieL96a~ 

biotite schist, 9s vs~~ ~, 6arh blach~ au6 fairly resistamb M v'sx@mx 

ing, This schist is comyose6 princiyaxXp of 'blach slen6er prisms of 

hornbles6e haring their long 69reobion in a psniLl. el ~event an6 sbov 

ing a fibrous, s&~ luster. Verf sxxxll quarhs ~ ax'e seaCtere6 

throughout the rosh (Pl. VXX, fig. 2) ~ 

fn85 ou@ of we salle+a- „Th@:-49ys of '. Wsgex~gion:fouu6. on %he:-sGirsist-- 

b6th achieves-is as@en~ t9xe esne as tkat foun6 on='the. soil+', 6erived 

~roche-of- 4hs-9 ~x 
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age~ even though several periods of igneous activihy are represented. 

muser (ig&~):, Sm~d (1'), gale tt, (1Se, ), ~ Constock (1gg9-129') 

rocks of the region. For a conprehensive account, of the igneous rocks 

exposed in the Llano uplift, i . the x'esdex' should. refer to Paige (1911, 

1912), R&usel '(1932, 1935) q Keppel (19+)), Goidich (39/1), Sarnes (1945)p 

and Barnee eh al (1950) ~ 

St, eusel (1932~ ' p, 11$) divided the batholithic tuhrus4us 

(fro- oldest; 5o youngest) i@tom (1) the pink, , coarse grained, Toun Jkun- 

tain granihe~ (2) the grey' Co pink~ nadir grained~ Oatsuux grauiue& and 

(3) the grey, fine-grained, . Six~ granite, 

Flaun (1956& p 2V) stated thai the batholithic granite exposed 

in thc Llano upli& has an age of shout, 1~QQG ~4& n years, 

Tuo granites of dU'ferent, femurs are found in the hheois area~ 

a coarse-~, pink gran9. te in 'dm vest, ern part aud a, nadir-~&d, 
p&~ ~&te ha the eastern paz's, 

The coarse-grained granite is exposed Xn Sxiua@ Creek shout 293 

rth of the graded county read+ =Squad ~ caus serosa-a mirtheast ' . 
' 
southieat t~ hcrirb shish foxeui a hill &th Lover 'Hick'or'j sandstone 

= 
cveYTyfhg ~ ~. Goo& emosures are 3ocMaM on hit% s4Wes ~4~': . 

creak -= 

mdt of&he supstcposfhion cf:=8'xiuav-Crash:(Fis VZK and. XQ~ 

plsM- VXD+- figux'-e=V&- %he- guiiM five--foot ~iud-:-~ — axe-~- uym . . ==:=. - = — ' 

gnan&e . ~M~~~nnex'. . M ~eh==-Mixe-igex~xnuieh= 







&he. granite and tho civer3Xknj jBioko~. esndotone, ' Appro+~telp PO, fist 
of:Hichdrg 'aandstone qver3ie the granite 

' 

'64, . ths contaoh with, the Kc'4oxg -, 

i' shunt two. "feet, of the upper pnxt of Ao granite ds highly ueabhsr'sd, 

xa @~ac 1K, figures one snd: cue~ this weathers'6 sane ie represented bf 
ghe sr'~ holes cr-caves just bales ths Mchor7 unit, . These holes or 

caves axm caused by erosion and b3 ths" barrelling of sasl1 ~s in the 

loose, highly usathsred materially The xxeathorcd cone probably develop 
during p e IKakory tMe and de'position of t3xe Bichor3, sandstone folloued 

sithout, rexoval of t;he sons. However, ib is possible' that the weathering 

. . . is due to Saber descending through the sand@I;one ind accumulating on the 

4e'i 

garnes~ Rombsrgx en6 Anderson (19@. ~ p, 80)', on a generalissd 

geologic map of ths Precambrian roche of bhc ~~ regions sbos an outcrop 

coarse grained granite. . These authors 6o not include o description of 

gra ge ra3, a p 

reddish ap~ce due to the large crystals of microcline faldspax'. Se- 

%ween these lazge feldspar . crystals and magog up the remainder of. the 

-xcok are ijuarbse b1otits, acd possib@ some plagioclase and hornblende, 

, , ~. 3args. f~ e~s-make. up approzdma4e3g 4CI tci- ~. porc'enb: of:-4hs 

. M. @hs. ~mosV ~jeA udxxsrai . compri~ about '20, =, — . -:- 

'Vhe'grain sy&e of the granite zunis from ~-sme13. tn oVer 

~tc-~Id; xxm~ . '--Bi+-'~ 
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genezrlly above the cvsxags M&Llc the'qua&a cad bio%its grains a. s. 
nary close go avcrcje in siso. Tho r~ining. mine"als coeur in very' 

smell grcine'e 

The, 'scathe~~ ~Mace . cf the. granite':is zeddish br'". in'colure 

and, ~hs;~be ip easily bzckmn, up agber being. wembhmred» 

The mZIathsred none beneahh tke 399. cIzcry candsMne 4. s zzbice to 

purple 9n'Sclcz and'. rater�'friable' The feldep'ars, have' weathered to a 

. 0's and purple' clay. The ' ciuarts grains, have r'sailed mach:-tke same„ 
' 

being very reelsbznt tc veatherin~. , There ere no traces. cf' t9ze, dcx'hsx' 

', 
, 

' minera14 le& in ibis eeathered rosh, 
I 

Mte azid splits ~4es eve not found et. %his =e~e 

c ence and, z's hionshi s 

Paige (1912) indicates on his areal geologic map of the Llano 

gna~e 4hau a fine te medium-grained. gzanihe a&ends 9nto Ms no~ 
eastman perh of the bhes9. s area. 

This granite, referred 4o ah medium-grained by the present, 

au8bcr~ 9. s exposed in the exzbrems ndrzherzii and easuern pa~ of the los 

flatland. ex the:. thesis area. , „9hz;previously„mentis'ned, ig, hae. ;transitional 

, ecnbacIx v9eh the -gne'isIs unit, & 

, wilson, . (1957)~, 9n the. 89g. &ad of. the Q3nno- River area& "c&@rvsd 

and described:-a s~ trans%'bien zoxizi bsbvsen a mediu'm~+N ~le . 
aud~ gnsgs~nzih --9hz~~~:=hhat pe~~ 

— -=--BeeerXb~hi~'. of . She xcj8m; ccn~ 9zx. thh WmnsMizom -me~ . M 

—, :--= — eozxL'hag=-te-~ (194$z- pz 3$&}. ~ites zzay-vmckvs. hx~~neret- == - =--- 
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tic soMiug, aud. (3): dsvolopx«ent b9L'difforsntial fLLsion. wi3, 8on'favorej9 

, t9LS. idea that, the aollc x'seulb8d, fro'm JxLVaeioP of. tih8 Origin'81 rock by 
' 

gILja ox, by, oo3uticjue or gases', from, , &s: magjLja'. This «dea Mas favored 
I 

cause e XXSXLOli& sith sharp boundaries Sam fcnud in ths'tXansition soue, . :, ', 
' 

t '. '. . . , ' . I 
. 

" -A microscopic exsm9xjaiicu was uob made of the granite 9xL she 

thseis areaI, but. a xjegaacopic a~@ion indicabes it bo bs, similar M - ". 
I 

'„the'xjediuB ~ grandee found by j9Q, sou» Alsoy in the. thesis al'ea' ' 

, xenoliths ars found in ths form of long stringers at the, edge of the 

. graxLi'58 ox' possibly wl'hhixL the trauelgiou soue (Pl» Xy fig» 9 ) ~ 

f 

The 9dea favored by Wilson„ that, the gransition acne resuit4u9 

from. :invasion, of. , ths ori~ rock hy magma ox' by soiu«Lions or. gases fxxLm 

the magma, seems reasonable and applicable to the thesis area. 'Ths 

schist IQL9. 'iM reprsBGnt the 9xxi;rLLdslR rookBIL and the trsnsivion Sons rspre 

sents a sane peuet, raged by tbe gases aud sollxMons from the Rzbrus9. ve 

magma 'A fact, iudieabive of t9xis relationship io the decrees«Lxg gxa««j 

grain sisse vere formed closer to the hob intrusiVe body end she ana&sr 

siss of the gneiss ««Mh increasing distance from bbe g»»doe, The larger 

eo 88'r i n 

' Ths' mediutjL-~, granite'. ie'. SIiuigrauular Lx1bh most„~ 
. : . . . ;= =-~:-f~-mxL. 9m-~r«L P9xj9x micreeltue. aud ~ quarts arsltkalmXLM -. =. 

'. : ~h-Xxfuemals: a»xtd". «gisy cesar» in-'~, ~ ~s, ' Thi~~~~ =:; —. . = == 

R~hvyM~sr «9ue=-@-. t9xs-y~j, Cro 

min~8' crej~t;, bjxjL biotite 9. 8 the only one recignisabls ms'ga- 

—. =: —. ==--":=mjse)xke~=@eve~~~-@he' 
os ~s ox cavity. 88'-e&'bi%leg s. miarolitic sta«xa~- 





The, ~a&oreQ enr abe o~ hbe greige 9s Qu33. , reQQ9. ab-bown in 
. glor. Several snail, ehallos, ronnQ ox e3&iotioal Qepreesione are. ZoonQ 

on top anQ on. the gentl3c cUpping. siQee of the small. 'hills ox-3coobs o&- 
nsQin'. '~ineQ grantee (p3. . X, dig. '23 page, 3'P), . These, Qpprsssiane baiq 

' 
been'. regerreQ:to. 'ae, aseather yito" b3 81ank (1c3$1). fxoyever, xone o9'. the 
weather p9, '~ foenQ 9n the thesis aran aro sorroxnxQeQ'b7 the raiseQ ~ 
rime QesoribeQ bg Ksnic. The weather pit's ZounQ in the 1 hesis ar'ee. are 

&m Qep@h. Tho bat@on og the pit ra3 be oovereQ with either soil or 

of Qisintegrateg gran9tte. 

Pumerons pegnatige Q93ces etxt, the granite in t3xe. area Hega 

bnt the mhnemi gra9ne m~ em~hat, ~~ er. BmC of the Q93ces are less 
then ~me inches in wiQth8 bat s, fee are nneh larger. 

The topography of She gmzdts ls about the same as that, sboUn 

b3c the gneiss an9. 4$ 3mssver~ the en|all knob bi119 ars Bore xmaerone in bhe 

gr gran s. erg eaei33 woathereQ~ cU3 oan be aeon in the 

q~ ]net zmrth og bhs ~nQ Ke3cser zesiQenoe, 'Xn She quarxy i;he 

granite is so hhighl3c csea@wreQ ang loose33f' eoneoliQcxbeQ bhab; ib, 'oan, be 

sera~ out i' a' ~oner encl aseQ. fez. road uia+z'ial + the Xo'eQ. . - 
-- ranohens~ 

== —, ==-= —, ='=-. -She-mm4~~sd--~M--v~~-. W~tmMi-. eah=~=. = =='-=-='-===:=. =:==-=== 



cax-Qpzvl g~w 
:, Evidence indioates' that Pal'eoao3, 8 BedLmentation began in the 

"Liana region in ea ljr jc. te Gembxia'n time. . Upper Gembzian rooks. form 

extensive outorops throughout the regioxl exld x'sst uneonformablp upon tEI8 

irregulax surfaoe Of the Preeembrien rooks ~ Rocks of Upper Cambrian ags 

oomprise tvo formatlonsx a lower one, the Riley formation, divided into 

three memberij and an, upper one~ th'e MQberne foxmation, ourrenQP''di- 
t 

ed into four mezIbere. , 411 members of th'8 Upper Gem'La+BB rooks ari 
i'ound oropping out in the. Bquau'Geek-Ikxrshall Gx'eek area 

Riley' Rormation 

(1%, 5, p. 154), , inoludes all knolsx Cambrian strata in oentral Temxs be- 

neath the Mlberns formation. Xt is composed, fzem botxom to top, of the 

Hiokorg, sandstonez the Gap Mountain Limeetonel, and the Ldon Rountain 

@stone members+ The oontao'te of those three members intergrade both 

southeastern E3xxxo Conutgt the fozmatm&n ie appmzhnately 78G fast thiok, 

and it normally averages about 695 feet, in thiokness (Rarnes and Rail, 

1N41 p 96) ~ 

, The thiokneee of the RQep foruiation onuld net. be-measured in 
-i 

thi thesis. :aria due to an inobmplete seotion of-the lowest-member, but 

;=- —, : ----. =:it M- estimate6'-te-bxz oloss . toi ths=wuerxUpr=for this-r'sgi6nl 



County. Ths series classification sae drbpped bP . Paige' (1912, p. lP) 

and Bridge '(1945, p. 15', ) redefined ths HicRory sandstone ae' the basal. 

YaunMin' limestone contact at tho top of . the non-calcareous sandstone 

'beds bolero the 3:ims'stone. 

Goo1sby. . (1959), preseuted e. detailed rep'ow dn the K!chery send 

smne. Hs proposed a forms"-ion status fox th Hickory sati8stone bemuse 
', ;. ' it consist, s of thr'ee mappable mits that' represent distinct, types of 

genetic environment. 

Bridge 'Samos~ aod 0+md (1~5» p» 112) reported 569 fest as 

an average thichnsss for the Hichory s~ne uith a rends from about. 'f15 

feet, m a feather edge, The variat, lone in thicIcness are attributed %o 

complete session of $hs. unit J'. e ncQ presen'Q %@/thin the Q9~ 

their horieontel a@bent, ie considerable in this ~ty, no great ~- 
I 

ness is ~ted'because of fiat. or ueax+. f3ab-lying bede. -', Lover& 

Riddle~ and Upper. Hichory, bede are' exposed iu the norbhiwstern'portion 

sf ths thesis, 'area bah do ~4 rsprsient 'a-Coup&~tv esabiou, ; ~piitches. 

- curaM. esb~ of-the tdxishxes~, htd;Chs-='eap'osurss of fBm-gaper~. ~dXe~ =' 



The KLchor9 sandstone ls a light, tan to deep red, fine. ' Cc 

coarse-grained, non-calcareous, , essenCIolly non~glauconitlc, parChQlg 

„x 

feldspaihic, sandstone and conglomerate. The member~ aC the lowex ccn 
I 

Cast, cccuze ae a coarse grained» tan 4o 19, gbt, brown, conglcmeraM. c sarZ 

stone with eubrounQed pebbles ranging from one mm. "m 15 zim. In di~~otcr. 

VentifacCe'are found in Che hase of bhe. member aC several locil3bies, 

U. chough none axc 'found in the. . chesie area, Bsrnes and Farhinson (19/0) 

report, Chqir. occurxmnce at a locality due east, 'cf the Chesls ax'ea $ue» 

aerobe the pheon-Xlano Counter line . Cross-bedding has been reported to 

occux throughout . bhe member hub. occurs only in the lower beds In bhs . . 

thesis area. 

Xn Its middle part„Che Hichorp ~tone m& a ~ Co greenish- 

brown, fine ta medium-~, ~ bedded ~~ssone wihh Chin beds of 

pcLFC of She BCE!bsr aC one local&9i' In ths areas Xn'irsfoÃmaMonal con 

calit. ies in the region but none e. re found in ths area. 

The upper parC of' the Hichory member is a Qsrk . ~ te . dull 

, rode medium Cc. . coarse grained sandstonse The ituarCs grains are well 

roundsQ, and csnsnce6 with=ferruginouh aemexxc whish uauash. cha=eharacxcerdsh+ 

O'- =;. ---" — —. -Thta~ M:the=-~~mn@&aa~ 
===:::==-sxgie~kaKRi- 

. AQler'XWSV~-p =%V)~-ai'ap- repressed:oxxMised glaucoxkM::. Q~ietInctive ' = 

s4ixn- Shg~f=th%s- 

Ibxg& which resv3ge In, i 8eep red soD-often OxxltiraCed-bg. :hhs ranchers. . 



" The Mskcwq 'sandstone foxes the omtbern pox&&ma of the lov- 

lewd alonH tbe eastern edge of the area. Only tho'basal& tan'to l'LHht 

brown, ooarse-jxaXmc& part, of 4hs member. Ts ezyose6 i'n this porbkon~ The 

oontact, betveen the Pr'eoaxxbrlan rooks, anQ the Hlokory mncjstone can 'be 

seen alonH the no&hens edke of tMs exposur . 'The Hlokory uxxtt is 

bounded i;o the ussr. , by . s, X'suit. soparaMnj 'it' from different members of ' 

Chs Uglberns for)xatlon, , To the' south& L4 ls oovera8. ty the Cretaceous 

hi)3, s, sn9. Mash from . , th'y-Cretacisous~ @hQe tu . . the 'east, gt:exkenx1q out of . - 

I 

tIxo 5~~ Ln'the es4reme eastern porbfon the outer@ps ef the Hfokory 

sandstone are'oheraoterxped by networks of: raise rfdHes of more f~& y 

— eemente8 sandstone -, These ries~ aocording. to- Parnee aux) Parldxxson -, 

(1941, p. 6W), Lndxmte frvoturs planes ana that s, - fault should be 

f ouse nearby 

The loser park of the Hlokory member, as previously ment, %oned, 

ls fouml uneonfo~~bly orer~~tnH the coarse Hra&ed -~be on Hquav Creek 

Pe '113) eetLE8tte6 as mush. as $50 fes'6 Of relief''934 ScoBe PorMone Of the 

to perhaps $0 feet. of relief Ts showa a4 this looality, The basal snarls 

(PLa XXg fTHs» 1~2:;QRHe' 9gy. d?8 ~ xxELUs ~:veryxhsrHa. =almos 

~s 'pm~:=~:=exx:xxxposurs a — l@41q fax4hsr Wo:~~rex~ the Wed=. of: . 
; " —, ~qunxx Hrse~~l@5~~ a-~so ~ fr+his -xa ass~=~keno ~'~, 

;- fT . j'-); 

'fow6 '@boiC';4+-, miXs nbx4hkest . of 'Huhsn'5rersx' res%8isizie f~n 8x 

L 



l 



Pl. X). This. outcrop is found' 2a a mall creek with onlp a'i'ew feet of 
the. meibsr. saposed. Symmetrical rippple marks are empoeed. in a thin. scnd- 

stone beQ in ths bottom of the creek: (pl. Xllx fig. Tq 2), while thinlg 
bedded» green to purple, . SUtp aud shglp bSQB are e»~Bed in. the beni ~ 

' 

ictual3g tWC sets. of ipple marks ars present in this saposura, . The 

1crdsr x'ipple: marks (Vl' ~ XXX' fig'a 'I) stxike in a. direction 3). QS@p@ss 

'vest if' @orth':measure;"I@ inches fx'Om'crest to:. Crest~, anQIhave, '. 
, Sm-sapid» 

tuds 0g;shout 2 -I jQ inchesi', Their . Crests 'seem to . bars worxx dovn~ 1jasdnS 
r 

' flat, tops which. Eivs a Bst-'of Smaller'ripple ~ 'Qet'eloped. on, them. 

, 
Bath s'ets. , can bs seen 9n, figure' two of 'plate XXX, The fountain psn in 
this, filters- is"'3@Lng across ths crests of . three of these. ~ ripple 
marks, They stxZm in s, dixeotion g west, of north, measure 1 1/2 inches 

from crest to crest, and have an sxIylitude of about t/2 inch, Serem1 

small faults with a general strike of II. 65 L'. Oub the sandstone hods 

ooxxtaining ths ripple max'ks ~ These faults Show horisonts3. movement bg 

ths offsetting of iRIB still level ripple mark crests q 

halt aorsss ths northwestern portion of the area and in small pitches ex 
' 4ndixxj Qtq't'he, . northern part Close to Us. s, : Ashes' Sv, Ging', 'a'few 

, , ezposu'rss:-of;%he. . ~k'er'e found due to a'. tMok. . mmsr 'o' f'. r'ed;j@+~ 

J - . '- -' - . . -: — -=. =. '-;::. --'. == =, ';:-', --'. . The MAiejr=e~na' hai, burp' litM+ -ralisf. -, . M-. the-. ~M. =-"':-: -. , :. '. -. -=' ':==I 

=. -='-, ='-:~exx=~-~~vie@~, — . : =~~set-XveniF~3~4-=w~=-. --==-= = —;=' — '--. :+ 

=:=- -; %09Am%. . ~~aTXeK~~utkeaetsra-'jait — -' = — —. , — '. —. 

mve+ksa== 

~~M~st, -~Xs. :. ~~--and "highly. :res~M. w~~~. " — 
—, 





Agstation is sparse bn th's' hill with bluchgach oaI;, post oahy snd white 
, 
. ", . ' brush reprsssnt1Q~E". tho domiFvzzt tppecq ' 'Tn' the- red 0+ bho brea . the 

', Biqkor unit gonsmllp bau mo9e' vegetation with post oah . &d v):, its brush 
being'rome abundant. ';, . . . " 

es bet. . 'r, 

The currently accepted definition of ths Cap Kauntain lime- 
stone is. :that. of Cloud, Bsrnss& and: Bridge (1945y p, . 'I5i) which. gaue 'it 

"a member status" and designatid it es the middle member of the Bile@ fozem- 
t. ion The. tpps "locality; is: at clap w~tain in Liana. county, . Under this 
def initio'ny Whs uope'r bounderF of ths mombez' is bylaw the:. I ion Ksuntain 
sandstone and the lower bo~ is placed below the calcareous ssnd- 
stone beds. Ths upper and lowsz boundaries ere gradation~~, Field con- 
taste for the uppsz bcundorg ars based on the appearance oz sand aud n 
flat or gentle s&~ps which charaetemises the iden khuntatu outcrop. 
gridgs, . Harass, and Qloud (194, 7, p. 115) placed ths lower ho~ at the 
distinct topographic amd vegetational change which is assi~a seen on 
aerial photographs Tbsp also gave a range in thiohness of 155 to &55 

feats with an average thiohneee of about ggQ, feet fox the member. : 

The thichness of the Cap l$ouatain limestone weo not measumd in 
the thetis arehj buh'is'-estimated 'to. be aloes tp oz' greater, than the 
aueraigp j 

' The. Qa@, Kounta1n mezIber consist"'sf -dark- brown to-reddisb= 
bio'way calcareous saudstones aud sKtg ~sstonss' at the. 'bas'e -- The 

15mez%mmf~qams coarssrm. tbioker bedded~ glauconit~ aud li~ dm 



— xn the uKper part. 3izonite stains and Zoosiliferouo lim 
. a+pe x' in the' middle and upper parts of 'the 

. The Cap twuntain limestone' crops' out, in a side, belt . tyend~ I 

h a 
noithe6st couths'est, srA severe a large part of . the thesis-'area, 

, 
' The be'd" ': ding shove, Ix. 'general ptriI. "e of- 'p, . ~, E. and, a' vdrg jent1e' dip, . to-' the 

scut'huasti Although censMerable area. , is covers'd by. the. 'unit, ; a ~eat'-"'- 
I 

'. -'~;, 
' 

i" "~', '''"tk&c3uxess is -Yet indgoatsd dzIe to the nearly f3at lying bedss 
;-'-:; ''lee„3osi~ part, 'of the mamba'r, is exposee&. 

' 

«~hjj, tbe noi hjjestern'-: ', " 

j side pf its. Be1t. of outdropz snd exhibits the s&~;td pographic. snd Vege-. : "- 
' "". ", 

'~ 

", :. tagfnnal break„at, , the' contact cautioned by Br&pe& I3srnes~ and Cloud. 
' " s~ 

-, ('/94Vq, . lx, $33). Ths nontact mas piched at this bree3z by the. preseht- 
author due to the diZZimQty. in detezminin j the fixst, pred~tly es3. - 
oaxeous beds 'LLs' part of the member is composed of alternating layers 
of medima-~, dull brown, calcareous sandstone snd Zine to medi~ 
graixtede reddish biQwny arenaceous limsstoneo 

the limehtones. increase. The bede, are usuaDy 3. ess than ons zoot 'ia 
thickness~' very hard~ snd form ledges proteid out of, the hill sides. 
FossQ. ifezous limestcnes and glauconite appeaz ln this part of'the msm- 

1 

The limestone- beds become thiCLer in the:uppex port'of". ths 
member uith'some. beds having a . th9. c+ese . CZ . . over three Zest, . The. lime 
stezss-kv fine:. te-~u~ned»-. light: tan to. craji„:g33auccnit Tc, " snd 

ssilife ~=. ~~g-'ef -sandstoni and' foes&if@roue limestone ere 
f'ousd M th$hr. part og the member; . The l9mestones shou the. honey~ 

- imabheii3ST' its, ~T3zbC3o'3s~~I-=t3sz-~ttled~~ scattex56=over 45=a 
' ase-that. ~ve~sjii zecorded -by previous authors ~ 

"' 



'1 

~i. cave (location 1 wl coat, ed in tAe ), X Cr. . p Iounuain, J. 3@is, 

steno in she oentrav I~~A of . the a=en ~I" have, formed ac a result, of a 

amount o'~ water, , Hudson'and ~~ paring outbred the cave and. explored a 
passage to the cash for, a dptsncs of, 1' to 1/g. nile, but . were. unable 

ho find the source of ths carbon dioxide, or' what -~nod, to /he. Weber 

%hat flows into the c'avs . The cave wae not, entered bp the presenh aut'harp 

however& no trace of hhe escaping, carbon dioxMs was found' 

coupler. )oiling egstcm. 'Io . evidence ox faulting is found. ab the cave ~ „. 
' Hudson'(1955) e@lored the cave'and reporhod carbon dioxide gas'blowing 

froB. ic . in a Busacljj siireazlg The entrance (~lg. XX&Xy, fige 1) io vs'ical' 
-6G feei longs s~ ~cot, wide, acd 50 ace& deeps ~ The, cave comp&etslK traps 
a map. l &mtemKt, ent, a'm~:and during heavy. raine taum. in, a considerable 

To o &hv d ve e'e, 

The Cap I~auntain ~&estons ie mrs resistant to weathering than 

crops oub. The easbam pax4 of the large Cap Ilountain lhnsstono outcrop 

U. 8. Highway 87 (Pl. ' 
XXXX, fig. 2), 

Live oah and IIez9. can persimmon represent ghe dom&~t types of 
vegetation on the' Cap I~wuntaln limestone, 

' 

IIesquite, , cacti~ Seder~ and 

variouc graesee coeur tu saaller siiounbso 

cn . Noun ' 8 . tJ' b 

SB 

. The. Lion'. hountj6n sanda hens is:curx~lj; de~~ as the 'uppsm ' 

nosy„aenumr of the ktiley formation (Cli&~ Z~, ' ~-Bri6ge~-'1+5g"y' 'f5'. 
TKw t)1pe=lbm@tp', is, ', M' Lion iieuubt4n in- tha ~e'si' ~rMoa~: ths— 
Eurneb ~gls in Surest County Texae. -':-" -" 



'C 
1 
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The. Lion, Shunt'ain cande1;ons. is 20 feet, ~hick at the t jpe lo-. , 
Cal'it@ but ia. ccneiderably thicker in the thesis area, . In, the, 'Squaw' Greek 

; secbiont preciousljt mentioned. (ses page 33), the 'Lion Mountain un% is 
approximately 60 feet thick. S aeobion located aboba 1/& mlle due'vest, 

of E g Henhe's residence . (see appendiz) . sas measured and described bp 
' 

the huthor and included gg fest oi' Lion Mountain sandstone, , 

Lion Mountain member donsiete' of fine . W coarse ~ 
dezh greeny glauconiuic sandetoney. tan, tio purple. Saner 3Jzlseionep and 

calcareous t~obkte, and brac~~pod coguina lenses. 'lt . ie highly 

glauconitic~. and the green. color charaoteriees well~exposed sections~ 
such-'is the one exposed m& the Bouse Creek seehicn (Pl. Xlv& fig. 1). 
The loser bo~ is ~3m23g based cn the eppes~co of send and a flat, 
or gentle slope which ~ms4sriees the Lion Mountain ~Mne, Humorous, . 

subrounded, dull tn shing~ reddish blach "pebbles" composed of hematite 

and sand are found scabtered over She surface of bhe member (Pl. XXV, 

fig, 2), These nodules of bema'aim are believed te be veatherirg produehe 

these nodules, slabs of trilcbite ~' a:e fc~ p~'~g h ugh '. he- 

soil covclrs 

Alternating fiue grained sandstone~ shale, . and: ff ne-' . M ' 

mad iimi-grained limestone beds. occur, in bhs b&ttom parb -'of - the, member 

, Ths I9+njtones'are mt~ to g~=b~ — uel1&~gXjmse'~ — =:== == — '=-'== 

scone:, ~: pie rsrf silt@ and slightIg-'fossil&erson~:, ~@&~-~bits. == - . . 
::=:=~e@4~4i=, sppesmsssi. ~%he=-s@d6ls"of=ttss~'~ccnbiini 
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'bhrQUp~D:v thc rao"~Ruder~ The Qr+rQeheue. becomes, QocQBU Rud ebb ene 

glauconftic ld She mMd3, e m9 uoper yerbs of the nether. Bkl~y and 

a~ . bede decrease Au she &Addle and APer '%rase 

nortNheast southeast acroeS the eoutlherd perh of tlute tjxesla arena '- gfi 

Mountain, bedrock:tn the:area. ; The nanber was reco~4ed. ekeeahere bf. , %e . J 

gent~~. cloying bench, hematAte nodules, slabs of CrQoMbe "basal, and. 

reddfsh to brym, soil~ At, one locality just cash, of I, l$, Bexdaa~s 

reeiipenee lorge bloohe of lhaeetone over two feet. thfok docur An the Lion 
No~ member. The limestone Ae coarse-grained~ tan to light grav, . 

end e&Mghh+ ~&uconAt9. o. Hemtf@s nodulee and ekabs of trilobgte "bache 

are cozxxon ab thAs locality, eACh some coarse-grained, dark green sand» 

stone ezgoeed m& tho road ditch. The shape of the ~ge blochs of ~4 

e'none AndAcatee a lens type limestone, 

the epmber. zap' ba, confused &hh she, upper @gal: of, . the HAoko~ sandstone 

1 

Xox. in@. hiax4 == 

1 To' '' 
w' tet ' 

-'goosey 4~ L&Q-KQiBR~~-fG~ genS~M~~Aei~-=— 

dA fi. orden SOW. Xu %he Musie~ Xt & 
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eabiiy distin~shed from the lxLLle:and ledges of the underlying Gap 

l4ounba&m member and the ledge fsrmed by the overlying Melge sandstone 
r 

momner ~ 

The vegetation ~» gener~&y'sparse, ulth sornb ock and itexioan 

persimmon being prost, . Msgui&, oatsolauq oae'W. , end needle 

'grass, we present in snoIIsr amounts, 

The' ', Corm: Qilberns ' 

was, ' f irsb suggested . 1tlg' paL'Qe' ( 1%I 1 j pe 6) 
for cncposures ati Vilbsrns 'c)len '+ L'Barns. County; ' 

Vnder, the, currently ae- 
oept. 'ed c1efinit ion'-by-. ~eo And Setl: (dc'. e p 36)"~ bum Nt1berns foima- 

tion Xs'divided into four-m'embers '. (from oldssi to youmgesb) c ' Qslgs 
- sandstone~ Ãorgan Crack limestone, Poimb Posh shale~ and San Saba ~&o- 

amoco~ to Br). dge~ ~~s, and Gldud (1'/'7, p 1'ilk), %he 

'giiborns 'formation haci an av'erage thioLness of 589 fest and varies from 

thesis ezea but Qey. &. not, a33. smbibi'c eomplebs seob9. ons, 

and thicknes 

Tb'e Velge ~ns was named and diseribsd by. ~ss from. ez- 
- - posn'res-feund in. ~==~ in the soccbMeWsin pert ef %ha:~: (P1, XV, 

+ 4~%~: TRseemst'~aMem=i%-. -45ei- sesbion M:. ~mom=page W of 
this rcgmz ~~. The nues% is ZV fest thick at %he type lonelily, -averages 1g 

. . . feW:and nanges::~ ~~~~&inhnes~-:~du'gtmeuii tea-'~ 





region (dodge& Samos& aud Qlhud& '9ggp& o, , 99~I) ~ d seotioxx looated 

about 9/$ rile. uue wash of Eo Me Henko's x'989donoe (608. appeMLLdj was 

xxeasurml aud -desoriP -d bg the auxhor aud tuoluded opproz9xxa o3. g "9 Zest 

of the Me3. ge sandstone, 

loOK 
t. " 

'fh'ee, @el~a' sandstone. is 'a', tan to reddish-. br'owns; Zine to, coarss- 
gra9xxedj': LppioRtQ(P: non g3xLuconitio y 

' '8parse3g Zdss91iferous y, '"so+calcareous x . 

well xxxrbed qarixxe sand„. 

N' the:. base of:the'Mslge 'sandstone ther'e is a thin. bed ox' gens 

of eaWxhyx poorly sorted» slight, ly glauoonitio, oaloareous s~ne thst, 

is believed 4ox' be %he reworked, Lion Ãoun4ain sandstone that- xxarke @he 

surfaoe of disoouforxxitjr on whish the Uelgs xxxsxbsr wss deposited. This 

bsd ox' sons also oontaius Zragnexri;s oZ unresogn9 ab3. e Zoss9ls and ssa&& 

oaloits ~. Qverlping this uoue is a massive sandstone bed over 

Cen fest thiok that 9s gregn3. sh-yellow, inc-gxuinsd, non-eel~us, end 

slightly glauoonNio Above this sandstone bsd. there is a ~Monal 

above Qmse beds te, a thiok bed ox tan ho lighh brown, ooarss ~udq 
ne~3oareousx'. uotx g3xhxooniMs- sandstone, Above. t»is bsd is'%he re~ 
PurPlex 'Cearee-. ~edx'. traneihisn SOne, Slight@; Ouer dne- ZOA 4htskx 

between-the=gs3ge sand~ aud. h~g 99xrgan Creek 19xuxsto~- . 
, 
- 

-. =-. '=. =-;. : -, - =. —. —:=--:~~9r-he~me=-b3~W~hmi=. gesce~~n: %hi:~~-~~= — '=:====-= =-=- -; 

(Pk, . gf~fig-~==goxxx o '%he-~toxxe has @uaWs grains ~~~sad 
. : — Za 



Viaxellenh ezDQsuros of tho isolde reer are found Pli Herersl 

looalidiea x?X the sroaa 

Toot . a 'p d ' . '5 o 
/ 

The g's2:gs'san'dstoone, ' 'hs&g 'mkre resistexxt. to weather~ than . 
the unde~lying Lion 14&un/sin saudstorie, gsxxe~ Borne a Gist, ~t, soa. xx 

ho&'mesa &he gent~x' slopixxg henoh of the Lion Jeux' unit md the over~ 

lying ! hrgan Cxeeh lixxesbooe, 

sppsaxs ao 'a dark 4gid. oxx nerial photogxxxphs', " 'Phsj oxdx»' patoolaux and, , 
x 

f Mo 

Bridge (Bridge@ Barossx and Cloudx 1xil„. V~ p, 'II1$) dm~lned Wo 

71organ Creeh limestone Exode exxposums on hoch the no6'h and south Eorhs 

of 5&rgan Cxxeh Ln ~t County. XC is 119 Zest Md, cdx at, the type sed- 

Mon and averages ahouh 129 Feet throughout the region The thiokness 

The L'organ Creek unit is essenhially a light grayx fine to 
ooarss-'grained, fossi1Q'e'xoxxsx- glauoonitio lixxsxxxone:with alternating 

thixx marly hsds. . ' Xh: is sandy: ii ths Xomr. ;~. ' ' 

Ths-'~~~: ks'-~~g"-, ~ISA@+-, ' susie/=dxxhe~ 
=-'=, :='':. =:. :'axsi . pi~ ah:the fire% wppsaranxjii, of:. Cher 2xsxsr ~+hh srsnaoe~~~=- 

. . . tones of ths~rgsn. ~ unit:-=— 
The upper sents' ie also gradational-and is 'g~ly pi~ = 

~~:M ~~s~-~~-~~~ 



The Ãorgan Creek l93nesto~m crops out, in a noM~t souAuest 

trending bHb: 9n the southern portion bi' %ho thesis aroa and 'in"the faulted 
: sons ih @he eonhheastern and. norb1mootern pax w pf '/he ar~ 

Ches"losoi be@a sre dull xed t'ai purple, 'soar'se" grained, -a~oe- 
, l o~, sligr ~ly, . giau~nitio, fossilifsrou, ~d are~go, about ode: f 4 9 

this&'ass~:, '. 
~ ', ", 

, ', ', ~ . „' ' . '. . 
' 

I 

; "'. ~;. Ls. s;~9', ionel. ~ '@be'vi. 'Chess"baei4 Qek %&, " 

fins- i, . m~g md, g s~h-~, gl u~~t9, ' 

~''iightiP. 'fo. '. :::-:-' 
siliferous:19xnootone bieds:whish alternate. with, thin, soft xiarlP beds„". 'Zhe 

. latter. are-~:veathere6 end "generally' oomired bP 'soil, . These"lixis 

; ehclne'-beds'-lA+P-fros e, ffAf inohss + aboub 'hue' feeg: in Q~S+ ui@l 
-. the -tkiehhr"-bedi:~"%heir appesrsnse in ths ai9!ddle-paW df ~ imn- 

bex', Gnly, sl9ghb variations in this libhology oocur in the renain9x@ 

19mestone' beds df %he nember, . 

The ~goo %~hi ~e- mene 9', hat ~y ooours from 40 'So 69 

e the, bash of the member is not, reoognised m& bhe' thesie area, 
5fear' the toy of the mejxbevq snail bioherms of grap mioxo, gra~ 

limestone are emxsonly found, kt one looaliCP 9n the area (loon%on 3~ 

Pl. X), the biohexxxs sre found abou4 three feet beneath she oontaob xi& 
'tahe. oeyrlying F09', Psah 'jhslo keieber. , :;%haec' biohexs@v. . (PQ. xv+ ', :::, , 

"'", 
, -::", 

. . . . -- f~-:;-'1x;;2):, :~ froxx=-'a, . fe'u ~ tio, arex"'dr'ss:fee& 9xx'~t4a~ -~=- 
' sllg' ~' are dspos+4S9' bs1iMSen and Neer Qle -aPhsrogckLl:'tG:W~ijb~='- -'-. 

, =-'. :- —. 
' —. "' 

= — - - — = — — == — —. . pxess, :9duxss. --~yr-iar . san-, be. eestt. ~~ H~ m=:= ==: = —— 
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This 1'm 'stone 'hcd has too . sets of symmetric=& tpple marks ezposed on 

ito sorfaoei These ripple-marks. are of different eicos and ln-'hrssot at. 
anxacu'hs angle" across the' sui face 'of ':the' hsde '. ' BHii';, 3Jargor' eet' (Plo' XVXXv 

ig, . 1~ has'a 'strike of 5, 3T, :E, ' measuzoh fduxo feet from crest to 
crest, , and has an ampHtode of about g inchee. The smeller sst (Pl, XVXX 

. , Zig. 2) has, a, etrQ". s of' H. 20, " L~'„measures 2 1 j2 fest from arnot 
„';, , 

-'-, ", , ;:, crest, ": and, has an, amplitude of. ' a4iut o I j2, inihes' This limestone be'd 

'4s fiopt. 'holes 'the Point'Peak-'m~x' ~ 
' Xt is a xmIdiun-grained 

slightly glauoonitio limestone~ snd is. overXafxx hei. thinx tan. to' gx eon 
-siltstone hedsa Ths', %6811, hichexms and. the ripp3, s, marks in. the pvsH. P» 

, 
', ing limestone 'bed' seem' ~t'ivy of" shallow:uaCsi dspo'sitionx' 

o'o 

h steep sic+ Ghat ezhihits distinct and traoeahie ~xstone 
beds is gene~ formed bj, the Morgen Greek ~&stone, 

The lover part of the memher hae'a fairly dense oovex pf vsge- 
tat9. on that becomes not9. oeeMp tMnner in the: upper part, LiVs oak and 
Rood. oan persimmon 'are prsdemxtnant, bXLt Spanish dagger and prriokly pear 
ax h, common. throughout the' member. 

Bridge'x Ear'nss& aod'03oud-($9I+T~ p, 'l1$) xL'Smsd the'Pofxx4 0'oak 

. hhle-member from--etio's'ares. at. 
, Point Paid asar 12'xxs, . '. Gxov~ ~ ~ty' — =, =- -=-"--. —. ==- ~ 

Mais. =270 Zest. this'-eW the. %XX' hsmh~ga&~~~ 
throughout the=~= — =. — 

Xn, ths' Mesio. erase„. the. Point-Peak ~, . is=ma~:~MXM ed . 
~AHQ- separate. %5k~~. ' a. XcmBKP'-~ nnft an@=~~ QnfX~&T etr UBBsgoMCF 





biohozmse Ho&jsver~ the shale unit also contains Q thin biohcxrl Bone 9n 

etc middle portion in the nopQMeetsrn part of. the Gxeag 99Xe shale Gnd 

over 9GD feet thick and the upper 1m~harm cons is believed to be at least 
thick in the northeastern part of the are ", 

The best outcrops oi' the Point Peak membex' are found east of 
Beaver Creek fn the nor@western portion end east of BxXuaxx Creek in the 
southern portion cf, ths areao 

The ldvex co'ntact beti'assn ths Point . Peak membex' and the IS~an 

tppical calcareous, Point Peak shale and siitstone. 
The shale portion of the Point Peak member consists of a se- 

xxuencs cf calcareous QQ. t8taoncsy Bhalesx silt+ limestonssy intrafoFBat9onal 

alternating catstone~ shale, and ~~x& as%one beds occur in ths 
basal part of ths member. The s93. tstone and shale beds are olive green 
end gray'x calcareouax glauconiticx ~ted~ and finely micaceous, The 

ennea ars fins to medium-grainedx grayx silty, glauconite. c, end 

Mell bedded, The 19mestones occur. ae thin beds throughout the membex. 

resistant to ueathcr9ng and commonip produce, gentle 
to fair~--steepx st. --cover'cd'- slopes. Xntra&rmagional, conglomsrates 

ddle ang ~~~~a =~he ~ber aIBF. foTIIF . rough 

ledges protrcding out, of the covered slopes (Pl. XVXXX, . fig, %$ The 

raxi88- are -06mp6ssd:~gree~ ' ' ~fkli&~ained 





1~Mctstane aoAtsining sU. by, 3JReetone fragments ar p8bblee, ihe frQ@3ents 

; 
'-' ar, ' pebbles. srs 'f3at, yellowish-'green, subracnMsd& '. somsiinas 3emingtad 

, :, , snd . tend ta. be ~iel, to. the plenes ai' b'edging. 

Ha ~astiahe of fossi1s vers' found. in the shct1e nay. 
lBgh», a3zost, ve&ias1 c~~s dr'bin'ffs sre farmed by the Paint 

'Pee3c ccsccbsr. n3oug Beaver, Greek' (PX, ; XV/XX, fig. 2). Xn Obis pert of the 

. arse&, a thin biohsrrL sons aaaurs neer ths sdddle of the . shale . neith 

by. shale beds. , -Xt. ie e light, gz~~ very dense» anblithogrephia limestone. 

. Topography snd. vegetarian 

Ths 3oyer shsly end sQty. pert, of tbs m@cber msy fcirg either 
gent1e ar steep ~i1-savored s1apss. ibsse e1opes ~ ahs~aberised by 

tBSIÃgent 

3Laaord~ Co Cloud (19cgj p. '25/6), the biahezme of the Upyer, , 

la~~ shows fQmen&us sbrnature sbrpng3y eaggestive of the aslaicnc- 

'P2%4@PX'i@I. 'bing end, sed9JseQMbincL'ing bine~green I?kLg@sy': shih Engghste, -bkglt: 

. . -the dewe1eyment. af She b3aherne. S@S 'eacntrOgled by-ae'itCCta SnVttraiCSentel 

; 
— 

—. 

" =~Mrs-;:-'=4'. ~=~~t4otcs-. ~' s4@6iss' w~w Chict;„the, ~'af' . . : c" 

'-- 'dsp8588 wa -IQ~O extd XB, . 'fhvqgggbLa1ssr~~~~~~ — 
' —:=-- 

er-~~arrsnas'af 4'hs Mobil sctne = — -=-. . =---:. '=, :- 

- Wthin tbe-pain~Pejek eh~3. e. et ~ 3n~e= Xi=@he--kisea=are~en -su6= — === = — =-= . : — — ~~MCbktc-t he gen- 

— '. 43c= of==the ~. 4a. vs ~. 'enicirocsIsntal — acindit, ~'. 



The'bioherm soue occurs throughouh meat of . tAe Llano region ami 

ustly near %he Pc~ms peek steno aug Ssn Saba limestone bo~, The N', 

soue is not continuous throughout the region, but has. abrupt. laaeral 
, g isation into en+. e ~ g ~~ limes~us, Koet, . of the prm~ue n- 

veetiguhions indispose' she bioheXm gone to, be wiMdn. the Poinh Peak skMle 

, "LRL 'Ne 'BOuhhern. aQQ' eseherh parbs of the!uplift eBB in she. . . 8nn Spba 

3imee~mnn in-%be::northern'aM eeet urn parts, 
' 

4chor&ng 4o: %uncs (999'7~ 

pq' '59), ""she bibhexm mone $runsgreesee from she, upper perh of, the po&t 
Peak membex'-'in the area. south of H@son 4o the, m9 Mer port, ion . of, the'sau 

Saba member noWh ef Jason, 'This change m& position:of the-biohexm none 

is beliereu So be' ~ %jr an ikgustmonb to ~i in. e~sex4, — 

Xf the biohexm sons is not, present~ the upper bo~ of tho 

the bioherm soney ~age, Hsrnse& an6 Qloul (9947~ p. , 997) ~rbei-a 

lp believe@ to be. Within. %he Ben Hebe limestone. 
' 

Qoo6 exposures qf „thy biohexm sons. are fenri in t'h'i norttsvesbern 

anl southern per'bs. ef 'the'Squaw. . Greek Reeha99. . Cre k er. s, :: g meg. large 
am1 shirk'-scn~e-' . , hgs -bioherms~-foxsut- cropping~ ~-'~~~ 

~noh~ ~:tXe isx~ss4~&ion- Thie=sone- eas-. . noh msasu~~-M & 
XeasW ~ Xiii~. ~~~~ Zkk fess thick: -The-. none~~-;-~-au= 
unusually': ~4 igiahigraphie--extenb, ae-'in-, this portion-. of hh area:the, 

=~:K~ ~hei-~ — -ihe~WW~-- — '= 



shale to at. least bhe upper Scn Baba limestone cod possibly all the way 

tc the 'Zlleuburger. limssbone„ M the so&hera portion of the area the 
1' 

bfohorn cone +. mqch Winner aud occms, bei'veen Quj, 'P~int-Peak shale and. 

I'. . . Son gaba-3. M~'es irene, 

' 

Libhology 

she-, 'thick . blohexxI zone in the, norbhweiAern, 'pc&ion 'cf the 
ar'ea' is 'ccxxpoeed of'a t4xn tc lijJjb gray, „thinly 3an+j4ed; xd, crogranu'3ar 

'' ';, . ho'sub], 2tho'grauh'ic:=li&esbcne with:I'cabbage Head", ' stra'stare being'evident 

througho64. :14. has "been cut, by several„'fairly deep. gullies. , that fern 
1 

tributaries. tc:. ~. Creel', Very large, individual=b3ehems. ere, re 
+sealed in. t. he ~x- of She gclliea-and, capping the tops ei' the hill, s. 
Large suhcix'euler resistant, bouxxters ox humncchs am found along the 

edges and bcps of she gullies and sxuxbt. ared t, hroughou". the outcrop (pl. Xtx, 

xig. 1)~ Theix weathered surface ie honeycombed or. reticulated and shows 

a layering ox she'sting effect sim91ar bo. the exxfo1iation of granite 

doxIes (Pl XXX': iigsy 0) 2), » The. raised . honeycombed ox' r643/4ula'@cd sur 

face of the biohexas Cs;coxxposed principally of-ye31ow9. ah-brown dcicmiIxe~ 

The zone beccxxea highly dolomitic abodes the basal parhe This high dolo- 

gg, . 
graphic ex@eh. , Precious investigations" in, the, 'region show. a fairly 
high dolomite c'cn4enz within the 8am Saba aud Fjlsnbui ger:. limeetk nes with '- ' 

amai Limmuig~eeunrinP-~eiomQ1~ dn~~nt, -, Pecdv~ 
. . :='- — -"Lhe&~~ri~ i'eim6 — east;wf. -~hpxaw. Cxxmd ~-:~ ~hex'n::=', :- ' 

~ort&n:of 4h'si:ime. :. ia noxgxxsed'af acoXxpact= . jg'eye=~~~~=- 
lit~pMs. linestcne', '. The:inKvidpal 'biohexne are lnxW-~~&' aud ': =: 

am ~~=m@Xc sca ~4~, ~=cuba~=-~~:-~- =- 





verp lit g. o doloni, e contact& . irhich agrees with the' b&whem none placed 

in the Upper point Peak member by other anhhors. These biohexzs also 

form large resistors bonlders on the weathered surface that, ' shoe axe 

. "cabbage head" . struoNim. 

Topography su}d vegetat, ion 
t' 

The bioherm. sons at the bop of the poof' peak member, forms- 'a 

ragged- terrain capping' th'e hills and cre'ek. blnffa, 
t 

' 
The. veget4hion of:the hiohexm some is' thicker. , than, the vege-. 

. :tation of, . the. shale, , an't, ;, . Live oek, fcenican persimmon, 'and. :"oacbi xepxe- 

sent the doxIinant tjpes. 

B ' aba. L es n Hem 

The name Ban Saba eas first, used by' Comstock (1890, p. 566) 

as s. series berm applied to exposures of limes'bone. along . the Ban Saba 

. River neax Camp Ban Baba in Ncgnlloch County Bridge (Bridge, ~s, 
and Cloud~ 19'» p. 117) revised tom Ben Baba to its presenb mamber- 

gronps 

Ab the hype section~ the San Saba member is 280 feet, thick. 

a fall section ex&its, - dne to the exbensivs faulting, 

L 9~4'o+BSZ 

The San. Baba 1imesuone is generally' composgd of s. oalcMiio 

faokks snd s. do&i7id. tio. facies thronghont most, of Qm Liam regienx The 



'1 

cclcibio facies is, ueUa33y Cvsr34in by the dolomibic facieny bub She 

, reverse or only one of, the facies hae been fo~ ixx some parle of the 
I' 

regions 

, 
The loverscht, beds~ Just, above '/he biohcxm cone' of the Point 

Pea'k member& a' re. typj, cally compoe'ed of tan to yells~ medium M coarse- 

. grained~ end glauconitio limestone'. These beds gx'ade 'into gray. bo 

', ' ' greenish-gray~ fine to coarse-gained& g3auconitic, . foesQifszous lime 

stones in the mMdls part of the membex ~ The upper parb: is us~ 
cqmpoxied of thin-bodded, slightly glaudonitic„cubi thographic limes&neo. 

. Xn few ~rn snd no&hera paWs of t, he uplift small round limestone 

spheres. . 3xncun as ~rva 811sg ars. ~mb in She bass3. -beds~=uhile in 

the exbrsms uestern par@ m&tervuls of sandstone appeax'in the calcitio 

The best a~~sures of She San Saba member are found in the 

northeastern cnd -southern portions of the thesis area. 

formational conglomerates occur in the ~~ uer beds. These ledges are 

composed of a fine-grained, pish te gray, slig3xbly gilauoonibic. limestone 

mabrixx uit3x fine grained, ean to grew, , subrounded„ flat, pebbles tlat% are 

dispersed a4 angles to tJae bedding planes. 

geiger She ~xeeQ. ~nss ncr she sendcmds beds;re- 
— - ~ed ex&him. =the memberQxi othe- 'part/ cf' tke-'. ~on ure-. ' found jxx tdxs . 

-~~ildfseum- beds-. r~ling-shcshe=beds'-urex~in=--- ---:-'-=' — =- --= 

the middle part, of the member, Thesei bede are tan 4o grosnitIh-yellcu, 



69 

COS1 SS gX'Sinsdx gled'Rocnihicl And contsin trilohits fx'Sgpsntss Ths 

weathered su~ace gs vsse rough snd tlsn. , tIQ bro'lm in oo3, or~, '. 

I. "; . , ;: ' "i ' '' ", ' The' 1xppex pub of ths xi@%her conei848 of %kin tlo Ksdi~beddedy 

i, gxny, 'slxb~i&bogrsphic, 83. ight, ly. glcneonibia 3:insi4onec'&', Symma4ri 

xipple xlerke crs:fomd in ths bord, x'eeis'bint '3sdgss Of this. psrb of ths 
I. 

' '', :. ' 
' . . . Kslxhsrs The ripple fPJxrkp striko' Ho 2$ ' 9» p xlocoore eig?14, inc les fran. 

Crest ta erect& end hdve sn, sxxP2ltnds of nbont one inch, The r'ipse, mirza 
I 

he+8'@le ssns direction of Qtriks'Ks hhs 'beds npon which @387 ociglr. Ths" 

coiled forxl ax ths gastropod, ~Lbospire BZroosre is also present;. in the ' 
. . 

npper ~ 'of 'Ne lxsnber ~ 

'The . hobndcry with the overlying Ellenbcrgir gronp is grsdatdojxsl 

Vhs coxxbsct is uslxslly pi@-sd ab ths firsb oaauzrsnas of the uncoiled. 

The Ben Bsbn member forms sbssp slopes CX the &p of-tha ~ 
snd ceps the hills ln 'bhs thesis arse. Yhs hard, rssiebsnt 1Msstonss-- 

Vsgstsbion consie 

live osk& snd px9, ak1y peag& 

KLlenbnrg8r Gronp 

- snd' hE 

&xctgxx-g~'2&-"p~ ~g nsxlsd t'ai'~~:3Lmsxxbone~~. . -~l . —. ', -- =. 
I. 

&r e~e in tke Kllsnbnrger Hills ih sonbhenstern 5m BCM'. caunbp~ 

Ths ~~f~xmjt4oxx mii -vsieed:. '48~~ 
f 



and I3Pidge i~3 3~5r p» '~33) and oividsd» from bo"tom to ncp» 7' 1Y'o the 

Tankard~ Gorman~ and Hcne3"cut;formations. The Ellenburger group ic re»-' 

d to b v ' 

msxim 'th' kues f ', t 3pGgQ f t 3n. tb uth . t 
cornex of the Llano rdgion. 

The thicknosc ks 'u'nknosn in the thesis area cnd oui+ the basal 

limestone 'beds of the; grouo are be13oved to be. preshnt. The gyp' section 

ior the Th"'eadgill member of the Tankard formation extends along Thread- 

gill- and Ilormon Cx'qeks south of Lsnge's KQ1 in Gillespie Count3', The 

Ordovician socks found iu ths thesis. area ars believed to be of the same 

t3pe ae those found at ths type section of the Thread@6. l membex' ~ 

+ithclb~ 

The KUenburger group is essentially composed of pux'e, light 

gray to tan, thin tc thick-bedded'& sublithogrkphio limestones and gra3' 

to dark gray, fine to coarse-grained dolomites. Intraformational con 

glomeratss and ripple marks occur 1ocal+ in the lower par» of the group. 

The Ellenburger group is mapped and. discussed, as a group. in ths 

Stcam Creek t&rshsll' Creek, area. The '3o'wer beds are exp'osed 3n tbe 

northeastern corner of ths area snd are- compos'cd. predominantly of sub 

lithographic, -peaxl-gray" to ivo@, non-glauconitic, fossiMhxous lime 

stone, ' 

A fern large rectangular blocks of extrenlel3 micro-~r, 
mottled limestone with co~ted ox hacklp weathered Aux'faces are found 

on the ground surface. A 3. ittle higher 9n the member~ seathsred blocks 

of micro». . grsnu3JBz' limestonep over One. foot, in, thickneasy, cioselp' ms» 

—, :-' =-='. . -. =-, semble:s»ms-st=the=~sr, Mohexms: found- M:the Fsi~-'peak=mamba»x, ef-' txhs:: . - . ' "--- 

%1~ formation. -, These ars found:in Other 'parts of the. re'gian» and 

axe b»sl~ te rejrcs -- -: - —. reef 4s~sn4is 



dolce. 'UGic 

ooahaot with the Ssxx Saba msmbsx of the Milbsrns formation~ exnept m4 the 

*-- ya the south axld 8011'thsao'Gehn 'Pangs Gf bbe area 'Qls 

facies is exposed and bouixde~3 by faulting, . ihe dolomihe. - is:ine to. 
modem~'-;~ed, 5m to yellowish-brown, aad . massive, : Ths, outcrops. Gf 

bodrock, resemble bhe shape, of 'outcropping'bioherms blxh hive different 

aad r. 'istinc't. , tezti'tral', character. , tlbite, to light Sr'ay, ', 'she&-fragments up 

'to SSVBpal, inches;in Skl@letsr are, found, witihin the dogoUli'be faoisa ~ 

'. 
' !' 'k 4htn 'be'd:of: colitis limestone $8 found. Jnqt, below' ths sxxs«' 

1' 
aivs dolemite in. ' the Souther'n part, 

' 
of, the' area', ' 'This 1imest'Oae''bed 

is light' gray aud contains a~nb small, white, . spherical or sSS 

, shaped bod-'88, . Ahab give:ths rock an oolNic te~s. 
kb- icosi lower bo~ the-Kllexiburger Srolxp is in ~tionsl- 

eastern part, of the Llano region where it overliss the. Ssn Babe. @amber 

reprssslltis the Qrsdom~~t hype of hx'se ~ anIS hhs Srassee ax'8 repreSsnhslR 

QREThCKQUS SXSTSlt 
I 

~ahsan Series 

6 nexu3. Sta. " ni 

-==---: ==:==- =~~~@bnM~~~X- IxiMe; ensspt-~a~= 
west, by ~ Sre'osseous. straM that l. is unoonformahly upon the older 



. format iona. „The, Cr'e'tn'ceyus" 'strata. dip gently. tovard the southeast, and 

rest upon ever@, o3dor foxeiation in the re'gion, -"7rcsicn has'removed much 

of 'the Cretaceods strata that' odce covered the Llano 'region~ but a fsv 

scatte'red cutie. srs'-and Myographio e. ~hnsions df CreMcsoos roche xe 

~ 

~ 

main in, the uplift area. These out liers and e&i. ensions often interfere 

vith the tracing'of structumx3, and 1Nhologicel features of oldex age ~ 

The thinning of. erst@a'eous formations vhfch overlay-high topographic 

. . ' ' features 'in the" reglued, indieages' that ', the Palessoic', :and-'Pr'eeaxiibx4an, eur- 

face. vas iver~':chen. &e'cretaceous sea 'trans~ed"'ths' region. 

'&arses. '{19/1) be+seed' the Fdvards limestone was 4kje, fan%. Lover Cre- 

, . taceous sbratigraphhs unit, —. to. completelp cover': bhe'~; Accord~ to 

Plummer (t959, y. t01-), the. Cretaceous beds in the Llano region become 

progrsssivelg younger from sou'Neasb 60 norQtves4 

so al Lo or C eeaeeo 

strata, ecxtend from':bhs south ihbo the Southeas~. parb of the Squav 

Creeh~rsha13. crash ares. Plummer (tg50~ Pl, I) shove this extension on t, . '" l i 

his map and places itei Crsteiesods rooks in. %he Trav' Penh fojmetidm of 

the TXdnlby group, Hovever, , in %his reyorb, the Cretaceous' strata are 

mapped snd dhsoussk6 euler as sands&ass and Hmestones oi' Auld Cretaceous . 

Fragments'and a fev outcrops of an erhosa congiomer'ate that 

has previously' been designated ae Lovex' Cre@lceous in- age ax'e fbund around 

, the- base of thy. Cre4assous roche. , Although iM-age fe. no% eonc1usire the . 

oonglomeraM~-- bs-diecuase8'=, Atk . the-. ~--. grani=~ &;ibis, 



RogaW (19)5) 
& 

in j. detailed z'sport, on the. arkosic conglomoraho 

beds in Mason, Hnnard» 'snd gamble . Counties, stated that. . . bha: arkcsic con-. 

glomerate bodies wer'e terreetriqi straam deposit, s cxd, sting intwc ter» 

raais levels. Rogers considered the conglomera" e 0o be of, lower Cretaceous 

age t~~ughout, ~ 

The conglomex'abe ie found cropping oui', at the western edge of 

the Cretaceous hills in ~he Bouaw Greek-Nnrchall Cr«k area (locat, ion ~s 

Pl. ' I) ~ The out, crop is suxrcunded bp . %he Fi. scent. alluvium at, the base of 

1p upo 

Palcosoic rodks. Throughoel;, the rest; of the area the conglomerate is found 

The cong~~merate is' fellow 'Go redd&~h-brown'p- ncn-calcareousy 

and. composed predominantly of sub-rounded, colorless to ~~ quarts peb- 

bles ranging from vevg small to over one'inch in diameters. Feldspar 

grains (possib+ microcUne and plagioclase) are faixlv common, ran~ 
from; vs~~ sma3D to. ovex' four mm. 

' 

in diameter. Tb is cements'd bp' 

pellowisjN':brcWa alaye3 ihmnite~ da k redd9sh-brown hemah&e~ and silica. 

The; limonite, and, hematite . give ii. thd cheraeheristsc color. Tho west@ared. 

surface is dark brown, exxtremelV rdugh end irregslar, with large ~ 
, ~x4s pebbles being mcx'e resistant and contrasting Co She, darker 'matrin. 

-" The'~ib ie. ihdioathd to be exQ3'a few. feet thick in the' thesis area, 

The lower:. -beset cojj3msrat@ repaired-c'xx-Qe east wide nf-hhe-. 

n (t@g)) is-noh' found &is, %as @qvkv &ee3x~x'-sha31 Crack 



I. , 

area. The thickness Kf LCIKB" Crct~ceouo cxndstono cng limestone &m +~. 
thesic area. io 8 timatej9 to be about 190 festl, including' approxLIRt819j' 

93C feet, of sandstone that, grades upuard inbo about, GC feet of 19nestone ~ 

. The levomos beds of the cont, inuxus Cretaceous BBKIuence con 

Hist of a. fine tcj . @@glum gra9. nogx Ktalcax'eouox tan to ruB'hp~ ' siitg:Bajijld 

stone, . This sandstone does contain a, , 'feIK quarts gxains uy. 'Lo thrge IIIm 

iKI ~'b8rjl. ". bsti'is Pr8goixinan@X9j' ver+ fin8 ~sdi '. 'Xt fox~ a Bt88P 

8'oil covered slope at the base Cf, the Cretaceous hills. 
. Ths fine' grained sandstone strata grege upward Lzlto j 8 coarse 

grained@ tan te -p8llovieh brouny calcareouce congloE!erotic ~toney 
This sandstone is. csepesed'of sub-rounded I9~WB pebbles reng~K frceK 

inejj sil'tp'~ calcareous material, The conglomsratlc sandstone con- 

Caine tmRB uy to three, feet:in thichness that, form lodges K~ a Btaix- 

tan, white, aud graf 19neetones. The liixsetcnee becounj Predo~tly 
graF. and fine»grained to Kxicrc granular in the top pert, of' 'the Cre~ 

' taceeus. Strata, Several Cf 'the. thich, micxe-granulax'. 19siostone beds con' 
1 

tain- numerous-chert, . nodules. These chert nodu18s average aboa4 five 

inches in diameter-, ahd'are pinh to light gra9jish-bmvln in color~ 

bede; of. the. '19xexst'one-:- also fozKK %he stair step arrangicxent an@ appear as 

- KKav9j-;-~. lines-on ~inT-' photographs. 

. foes&a KKere pct- found in the Cretaceous strata ~ 

====--=-='==. ~9BLe~rexggx~~ gaje-;~-f ~&retncxoue= ~~~9KB=-====-=-=- 

stair step l~e Burro~ tham ~ 



TrZ~DBT (T) gTSTF"4 

'bien»' e ' tc 
', 

, Xn ths'oor+~heastern 'part, ', sf ths area'(m~cation, 5, Pl, X)v 4 
small 'hgl1-:composed of". a bxliche conglomerate trends northeast, soutkwes4 

and uuconfoxuxkbly cvsrlies Precambrian @snit e. , The 
' 

cohglomsrate is 
onlP, 20' feet thick~ bnt i4 covers a fair'lP:large arse, ' The. 4gip of, the 

I. 

hil3. has been scraped off and pa& of the conglomerate hs, s been rexoved . 

and used hp ths local ranshers as road material The quarried hill ehoUe 

as a ~ shits belt-on aexial photographs» 

ht, the east»ern end of the h933. tha conglomerate m& a loosely 

consolidated, fluffp, fins-grained, shits caliche cont~&g a fee 

scattered grains of ptuk feldspar and colorless quarts derived from the 

underlping Frsoazibrisn granite. Xt, aloe cont»sins a ~ axoun4 of 

and 'Se23. indlL~ted» Sear She contact'» sit»h t»he under~ ~'he (Pl», ZXp 

fig» 1) y. the Gonglomerass is composeli chic&~ of Quar4s and pink feldspar 

pebbles, ~g from very small 4o ovex 10 mm, in diameter, that, sre 

&Cone pebbles; and bouMers are. found that, rseemb3e each tppe of' the Lamer 

Paleosois. roqRs:=Sound- in-:. %ha. the&is axe» The psbblea average~ -. — 

cue Mch'9i ~Mr, bub'a ass ho&dere'over thiee fest in dismsbsr are 

f ound-:@2' — Xgy — -X@r 2) ~ 
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These 'la"ge bbulclers suggest that extreme Curbulsnop vas in» 
, 
' )' . 

*volved in She'depOsibidn, oi 'bhe SRnglomsratdsa Th8 pebbles also seem, tho 

'be Separated Chroughout, the deposit ii possibl3 indioating some sisxlling 

. de&~ ox after'deposition. Aoiiording Co Pett4]ohn (1ci'56i pi &$4) ~ 

gravsls 'SR31sotsd bp ordinarf vd'hsr, currents hdvs d olosed frsmsworlcp 

grdVels deposited b3 sub-a3usous 4urbf ditp floW aud slides, and bjr 

gldoial ios. ox other mqdss of mass 'brsnsporb have a disrupbed or open 

forty The, 384thsr Ql nohable fox' tha, greator sxsess of matirixc over' 

gravelmissd fragmexxbs The 'SSPara@sd pebbles in ths oa3Lqhe oonglomsrate 

might oorrespond to Psb4ijohn'8 open frsmsworh c3assifioation, - Tk48 

oz. . the pebbles and boulders suggssb 8 turbulent, stream deposit, possibly 

The oharb framxsnts found in the oaliohs oon~imsrahe resemble 

Chose found in the Cretaosous strata more than 'ehs chez'b found in '~ 
Ellsnburgor group. Bsveral ~eats of an arhoso conglomerate, of t, hs 

~Gri, 'in l3i3~8 

Th ~hs songlomerate could bs dn out3Lsr of the apparently' 

xxarine Laser Qrstaos'ous songlomsrablo sands%ouse ooo~ in t3xa bd13a 

, -"to, '. Chix:shough; or' hit; sonld-. have beijnh" da~jskted'bj::ha crstdasouhs strsim bsforsi , ':, 

bhs;Cretaceous ssa, ay'bua333 ixivsded ths::srsa, gowe&ri, tiii8. 3inei =of 

~hC She ~mgtmui, "-t)ne- Ls. . the rs~ee 8'f Me-~= 
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fragments in the caliche' conglomerate to'the 'ohert Tn the Cretaceous lime 

stones. The othsx. is the fact that barometric elevations shou ths top 

beds found in the thesis creax togethsx vith the cncistence of strong 

evidence throughout the L1'auo region that a' condition of pensplanation 

existed before the C~us strata were deposited. 

The calich6 conglomerate now 19es upon a diode betuesn the 
I' 

tributaries of Cold Spring Creek and P~shall Creek, Xf it ie a stream 

deposit, as suggested by its nature~ it must 'he older than the present 

imperfect psnsplanp dsesloping on tbs granite~ gneiss~'and schist. Thsae 

relations sugges't that it is of Tertiary agee Ho4Ievery tube po'Bsi'hilitiee 

removed by the present oreehsx or (2) the conglomerate could represent an 

all~~ ~&' deposit formed by a stream descending from a former spur of 
ths' Qxstaceoue hills~ now eroded auay. The latter. excplanation seems 

more reasonable, Under the first possibilityx oCher deposfts of cslicbe 

conglomerate might be expected in ths &cipity on. othex' interstresm 

Thus, most, of the evidence in the area suggests that the calich 

conglomerate ie a stream deposit of Tertiary agee ~is age Uould account 

fox the Cretaceous type chert, the fragments of arhose conglomerate, 

. the. pibblss and boulders of-Paleosoic-type limestones snd oandstonss, and 

= —; the precambrian iiiaterial found t@thin- ths. 'conglomerate, Additiona1 

evidence fer Tertiary. or. later ags is theirs, of th'e oalichs itself, 
— = — — ~this fluffy exlMixcn carbonate seems to form mor's ~ from the 

Cxstaceoue limes%ones than from the Psleosoic limestones. 



! The ecnglonerato needs tc be etvdled ln nor d~-befcre a 
I: 

defliCta. age oan be established. Kt gs napped as a stresn. depose of, 
Tealarp', age ln t, has report. 

I "I 

QQ. TE@fART STSTEN 

' Resent;; Allah. 'un, 

;, Vk4ek aeeumnloticns of Reach/ alii'xeien. derived. from'. grsCaseons 

bedrock "ars'sprsap onh eronnd 'hhe Sdgs of' Igbe, grsbaoeons ~a' These 
I 

deposits, vgrs napped'where the ldentitp of the nnder~ng be4r'@oh so@id, 



Q~ '8TdT~ei 

The folded and metamorphosed Precsmbriin esd3xzente vvith, igneous . 
masde's intruded inty them are the . results of the first hnovn period of 
deformation occurring in the xlanc' region, 3Lcco'rding to-gtensel (19/i&)~ 

the regional structure'of ths Precamb&an' roche 3zz the Llano uplit't con- 

siste of several broad, open. folds vhihh bars a"northeast-southeast 

trend and a pitch cf 16 degrees southeast ". ' Stshgel'also etatec that the 
bedding -and soldetcsitF:are paraDel, and, that the grain in ths schists. I':. ' 

. : 

an'd gieissss. . ie paralle1 to the ixes . of ths open folds. -"- Mors recent 
' 

investigations shov folds in the region-that, , :dc nst fo33ov the northvest 

southeast trendo, 3Lll these folds vere truncated bF erosion prl&Cous to 
Palecsoic deposition and vers not reflected in ths Paleoeoic or later 
rocks ~ 

Uplift of the Llano region in late Mississippian time is sug- 
gested bp ths th~ of the Barnett hhale as it ayproaohee the region 
The pxinciyal uplift ie believed to Imve oc~ during the: Psnnepl~ 
period and has' been' dated bF S~ (1934, p, 9V) as poet Bend snd pre- 
Canyoh in age, ' Gurihg or folloving this u3ddit~ the region vae affected 
bF ncrsai fau3ts vhicbj s3though:varying in direct9on, have a prevailing 
noitheas~outhvest tzend. deco~ to C3oud aud Bemes ('l848, p. 118). , 
ths deeps of ths faults ~e gram 6C. to QCo vith ths steeper dips yrs- 
dominatingy 

For a nere. sceiplets picture of 'the structural' geo3cgF of ths 
LLano. region-the reader-. , ekmuid ~afar to'Bargee (1gg6) 'ChensF. end. ilois 
(195&)q Cloud. and ~sa (1%8)z Plxxsmsr'(1859)~ gsliards (1932, 19+)~ 
and '&teasel (183/+), ' 



GTEJMaJHZ, OE TjF; 8"UMJ CREW-i~L&SKKX CRAB ARTS 

General $4adGMQ4. ' 

*, The. conGrolltug Gt&PQ4ural feature of; 4hs, area is %he, eÃteK@ivs 

'cutting of the, Pre~imbria@:aud Paleos'oic rqchs, by a series cf' norusl 

I. 
. ;. ' ':, . "faints', ' 

These:faults have a prevaRLKhg northeast souuhueht trend . a-e@iep 

dip&. snd . a ~g 4hrcvi' Ths Paleosoie roche exposed in the area have 

, an averag'e strike of g. @ g. aud a dip ci' R -$ BE , . This southeast 

dip-. coincides ulth the dip found. in several other areas in thie piW 
I, -of lihs Llano regions The Qre'tscecus rocks exposed in Chc' southesstiern 

pic% bf the ares'are. essentially flat-lying and 'are unaffected by foui& 
ing 0 

The geologic Bt3FRctuze in 'bhe BQQRV Creek Marshall Grec% arcs. 

parti Houeveri K the Cret, aceous' roche sere removed %he first duo cones 

uauld probably bs ccnnecged. kn enlarged, ssLp bf the faulted sons in the. 

eorms southsaehsrn portion ie ebsun. ia plate XXi aud an ~ged sap 
of the sane in the sort, huestsrn pc&ion in plage, XXX, 

Tuo . ma)or. faults. sqsa to control the faulted genes in the ~ 
Tha4 is4;, ~so, %wc-~cr, faulta ~:cub:into imgsrcus:minor faulte, —:- - . ' 

Vi33ey. and 9quau. Greek'wLXl b'e used hy We author 'in 

-discussing- tke. sa)ox' faults, 



The Loyal Va3&sy fault ia located' in the eastern part' of the 
. area. and ctrees a3most due north -aud south; The fault brings tha Prm 

cambrian roc3xs and Cap. Mountain limestone into coutact at the northern 

edge of the axes, x requiring a minimum throw of about 3)0 feet, ' The throw 

M'creases to the couth, bringing the Xower Hichory sandsthne into con- 
tact' vith the gllenburger 1imestone~ indicating a ~ throw of' about 

1xg00 feet, The dip of the fault ie est&ated to be nosily vextical with 
I. thi downthrown. side to ths west, 

' 

A fault-3, ine scarp is formed by the 

more resistant Pelsoaoic limcstoues on the downthrown side of the. fault 
f 

Ths 'Loyal-Valley fault' exttends 'out of the area to the north eud 
- 

' eztends beneath the Cretaceous strata to tha south. Xn the southern 

part of the area it branches out into numerous minor faults that strihe 
slightly east of northa These in turnx ~h into other minor faults 
'that strihe nearly p~ to 'the etrihe of the beds a kU. of ths above 

faults are ac~&ed by what could be termed sliv'sx'. faults and cross 
fau3. ts. Ths sliver faults branch off and connect bach to the sums fault ~ 

maJor', minor~ sliver ~ . and cross faults form, a highly faulted mone. ThIx 

mizerx sliver, and cross faults vary in throw from less than $0 feet, to 
about 300 feet — Ho. set pattern ie established fox 'the downthrown sides 

3 of these smaxXer faults) consequently, a sex'ics of berets and graben arc 
formed between them, Repetition and omission. of, strata are caused by thc 
smalXer-. faults end the strata tend to become oldex' toward . the southeas 

;. . '-'--. :, , ':The-ovursl'1-. pattern r'evealed:, by the str@ta'and etructure shows the sti33xe 

of the rcchn~rogrsssivegy changing from;northeast eou~ (approxi- 
-rej&nsX-stri3ux+eo north meth as ths=Xiije1 Valley fault 9. s ap= 

proaohed. There is some uncertainty as to the m~aning of this c~ in 



8ireetion of strihe an8 'the ovex'all pattern of the fsu'ite8 sane ~ 33m» 

Horabe R, . ". Bho@ (yersoxu~l gomouniohhion) sang@a@+8' Chat %he pastern-of 

the. minod faults. in. this xone max'ks, the LOjsl Valie3" fang. t' es a ~or ' 

'I 

the. jeer. e98e apy~ to have'movs8 nor9hear8, Although uo. 89reat, 

ev98enes ior horizontal movement vas Xonn8 b3 tne present author the, 
' posseibilit3 oerheini3 shouI8 uot, : be ovexloohs8, 

: au8 helleve8 4o bs a oontinsahion of the. esne 89sonses8 above. . The throw 

of-, the faults in this none varies from a few feet 4o almost:380 feel~ 

-vaesing-%he repetition an8 omission of strata sn8 the foxnation of-. horsts 

The Bx9uav Crash fau34 ou'hs across the northeeshern poz49on of 

Me arose striking ayyrox9matel3 ti @P H . Paige (1912~ llano xtua8- 

t3mxxis xLxvex to ovex' 6QQ fest a4 the south bor8er. Ths 8oent~ s98e 

is to the northwest, an8 a 8ip of Q Rf, wss me~8 ah ous locality 

~ parb:Sf %he szea have begn throoghlp slioe8. b3' %ho faulting, 

" 
' --=Some~. . of' ths -imne th'e f'setting' has, esuse8 8 shange' in 'the' 69reokion 

-si' ehr93xs nn8 a. eomp3ete reversal of the 8ip Ro seg pat~ ia esm~ 
= — ' — — -bp'-=-@hi=-W~%ng~-xunr be-vss8 4e 8stsxxxining-the reIaXive agee-o~== = 



j;. . . 
feults, Thi dovnthrown side occurs in different dix'ictions, ter o forming 

ho=ebs aud graben in different parts. of the' none, , The bbzou Of the small 
er 'faults ver&em from 'a few feet-te aboug ~. . feet: $u this mons, 

. though no faulting could he debeoted &train thi'vide Cap 

Ãoun4~ belb in the central pc~&ion of the ax'ca iS ls aighly probable 
j'::. ", ;;, : ' t&st' fxc&t4ng 'does' occur. Th'e . , xhsProv southwest potion', aud' vkde mox@h- 

east portion, . of bhe belt are' string evidence'. of'. faulting» The'antinoise 
I' 

fault'iug oh beth sides of, , the belt also, suggests that faulting 'she@34 be 

present, —. w44hin ghe belt. . Xndieaiions of a'complex Jointing, spstim are 
, found. here" and-'%here bhroughoet the Cap lhuntatu unit» On aeriiD:. photo 

graphs xn3miroue- vegetation- alignments appear throughout 
' 
bha cap4hun- 

Cain belt, Several of %hiss vere olose3g ehsehed, but in Cihe abseuie of 
lithologic contrast w9. thin the Cap Nouxrhain member no evidence of fault- 
ing could bi found» X4 is highly probable @mt many of these alignmeuLs, 

if not all of them» x'epresent, faulting, 

Because'. i'f the oomplscxitp of %he. fauli, aud )oint patterns:in. 
%hi area~ vigetakion patterns vere of 3, able, help in the, delineatio'n of 
individual fe@ts, The'4@tsation'emd gracing of, the:minor», slivers and 

bro'ss' faults . requirid, a ' 

thorough':. field ' study, , The f Xeld . indications Ahab 

. vere used bo Behest, fau3. ting vere repetition ind omission of strata, 
er'ratio strophes and dipsx the abrupt t~tion of beds, ' 

and the, aebual- 

observaf'iin-'of: Wi foul@: surface, uher'e. it, has; been: empo~:Ry:-~ion- 
-Xn the--Vaulted bene in-II' soutkeast poison=of %he areax ~ 

oZ @xi ~=Zimltm sre-strihing~ ~ due to' their ~e. of eL' 
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'The. g(ksnburgex linestons is 1'hs joungeet, . nosh unit, oub. b9 

faulting in the arena, indioat9ng. that, tQe faulting is at'least, no slam" 

oloxu9 an/ 99arnss:- (1948~ y. 120) foum9 svMenee, 9zx9xeah9ng ghat 

the faulting of the region ooourrsg in either Strawn'or, . pe~un sn6 

pepin 

terai. 

' 

hssn several' theory. se yresemhe9 fer the origin of 

faulting in ths ~ region~ One of 4hs first ~r9es (Pe4ga& 19. 'il&x 

p. 'V$) sM4eg that' the faults were tibia, direst result. ef xszxprsssive 

forces. Xn so~ eo eds theoxgr, Clom9 sne Bsznss (19IA, p. 118) at 

trrihutsg ths fau1t9ng to sessional rather then oonprsesive foross. 

Sligsr (195V~ p, N) lists@ hhs following possible'exp~&%iona for the 

or9. gin of the faultingx (1) ~ of the rsg9Lon, (2) estonia foxing 

of the P~&osoio straea fellows@ hp relaxation of She compressive forces, 

the region into the ~ria gsos~, gone of ths above theories is 
believers to fullP szp~ 4hs fau3t9ng of the ~ region, 

With the ezoeyMon of the LcpQ: Valley fault ang a few smaller 

fhuNs, ths str99M of. ths faults in the thesis area so99xzi@ee with ths' 

northeast, trank of She ma)or faults of She'region. 
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Paige (1911), Sells~ (1932), Cloud and garnes (19'), and 

Sarsen (19/6) have presented de~~led discussions on *he geologic hietoxT 

of the Llano. . region. The following geologic seguence is. 'based yrimarilj '. 

upon eMence found in She thesis area, bub come of the history is sup- 

plemented. b3: evidence from other, parts of We L3ano x'eglon. 

The gnsisses'-and sohista found'in'the 4hssis 'area srs of' 

metaeedimentarg and possib3g meta-~sons origin and represent tks oldest 
roots of the L3ano x'egion, Xt, apyears that great, thicknesses of sedi- 
mentarg roche~ including a~neo~ ~~satanas~ and shsles with yossi~ 

blp some ear~~ smylaoemexxh of igneous' inirusives were formed in the 

region during Precambrian time, This great thiohness of rooks was folded~ 

metamorphosed~ and extensively intruded bp igneous roche, The eoaree- 

eaposing t3xe ~tss ab the Burfaceg 

irregular Precambrian surface, The fire'e Cambrian sea deposited the 

Hickory sandstone, The Hiohoxp unit conhains ventifaots and other re 
worhed material of the erosion surface. Shallow mter conditions seem 

to bam prevailed throughout the deposition of the Bishop sandstone as 
cen be seen tgr cross-~ in the lower strata, spmmetrical ripple 
marks and intraformations3. conglomerabss in the ~e porbion~ end. 

phosphatic braohiopode in the middle snd upyer pares. 



d coated skov gubsidence of the lanc1 area is iieidqnced by 

!. -. . . :: '. ;; the' gradational, contact betMaen tha Rohory sandstone and overl~ Cap, , 

Mouatain-limestone This sloM subsidence is also esca by the, appearance 
I 

dspos'ition' is sti33, indicated by the deposixtion, ef'arex'meeous abd. " 
. 

' 

glauconite ~teriaii 

- stone member suggests '~cele uplift and a slight rsgrehsion 'of . the 

- esai 

The abrupt contaot be@seen tbs highly. glsuconitic Idon Vaun- 

tain ~tone smiI the non-glauconitio 'Helge sandstone moy represent, sn 

Scaife (19/V). ~ed that the abrupt contact msy indicate a rapid 

change from oonMepoeition ox s3. ow deposition undsx reducing conditions 

to zapid deposition under oxidising conditions, 

k continued trans~scion of the esa is a~~ected by the de- 

c ease in detrital sediments and the increase in calcareous mat~ of 

limestone indicate depodition in a Narm eea of moderate depths 

The ~tion into the fine ~ed ar'gillaceous" material. Ci' 

the Point Pash zsmbex' suggests abolishing of ths Sea and a quiet ~ 
enviroexent„yntrafcxmationai conglemerates occurring very frequently 



I, 

I. : 

, , within the member snd the 'lszge bgoberms, at the toy also eugge'et:a shel 

, los, rhlative17 -vsrm, 
, Quis 

I' . The ~tiona3 oontaot into the 'glauoonitio~ sublithogzuyhRo 

8eu 8 ba lim t gg t 3. igbt b id' e bat till;. hal1 
'I' 

gipple marhs snd Rntrsfozmatiozzil, ojnglomeretss 'are found Rn. :the middle '" 

and' upper portions of the membsx, 8hallov ~ seas probably. prevailed 

throughout ths deposition of ths, 8an 8aba 1Rmsstans member. snd oontinued 

into lower 6'rdo~ time; 'Tbs Cambrian&i'dorioisn bo~ is ~ 
. tious3. 

, in the thesis area& ooo~g Rn a sublithographio~ fossilifhrsus 

limestone ~ Qloud and garnes (19@8~ y, 109) idesorihed the 'sedimentarF 

Ordovioian sediments in ths ~s area". 

Thsxe sre no Late ~ian sud Sil~ deposits Rn ths 

region end it has not been detox%Rued uhsthez' sediments sf this ege Vers 

deyoeibed end'eroded or ~r deposited„Xt is ~~ believed that 

this izzterval represents s period, during. whish the Rllenburgsx' group mqa 

eroded and t~ted~ 
Bevonisnz ÃLssissippien, ami Penzzzpl~ rooks axe not foun6 

iu the thesis area but do qpyor in othex parts of the region. The Be- 
'' vonien roohe ooour snip ae h&XGted. sizes snd ~pse f~r The 

t~g of the ~4sissippian strata Ss tbsp ~oh &he region suggests 

, the first domal uplift of the region, 'ghe a~ mazine fossil son 



in oontact. vith the E~&enburger jinestone, - Although 3oxov3egge of the 

con@Ltions Cuz4ng, peaney1vsxx&an t&e, is ~ted~ i4 is %3ieveg %hat tke 
oisi;uebsnos tkab oauseg the emanative fault, ing in the Llano region ~xxs 

prohablp. ', 

. rej'a'beg", go th'e Quaohita sieges sxxt ooourre8 in po~o6 aM' " 

pre~a 'bine+ 

Subsequent te Can+a depeeNiont, " tJxe L3ano i egion was" upltfted 
anQ, eub]eote6 tA) eXtensive' erosion teha4. expose ths Pr8~ian roohs — in- 

ths central garb of". the exch. This inbexv'al is believers to have e&eiMed 

ut' the ~er bf;the P+e jsoie 43me and to have oontinuex3 

Priyxi $o the transgression. of the first cretaoeous see. , tQ 
region Mas heCuosC to a bmad surfsae sith 3. itU. e- relief The erhosio 

period of erosion. There is no svMenee of an invasion of the sea e her 

the deposition oi" the. Cretaoeous roe3xs. &inoe We sit&renal of 'dm Cre- 

x soaabrien xoeRs are, sxposex3, 

The no)or stamens in the thesis area sn6 mst, of. their larger 

tributaries are believe@ to have originate@ upon the Crehaeeous si:retax 

poss9. big d~mg Ten"isa tins. k te" removal oi' the Cre@aoeous roohs 

now expose@, 
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Qenoso'io xoohs oooux' o~ as stress ao&f +11~'e3. dey'os'its 

d . . . . &he region, ' A eQ&he. qogglmex'iree:ie. 'ejrpee& in, . the thesis a'rea OImt 

4e, 'heLievM 4o bs a sistren deposit oX'Terpin~ sgs Becomes aIled~ omu- 

posee M cete1t&. ~tevtal "Ie&mdL ~ %he cwshsosous mlles', . cooers Qxe 
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". " '::: ' ', '" "'g '& 'O'E 0'8"L C '. "" G'K:g 1. 6'G, T 

". 'The Sod inpcprzang re8lource oi' 'fiche SzIuaw 'creek~@LrshaL1 

Creek area ie, t, he graaing lang. , 4 we'll anounh, . ; of Xaq@ ie oultivateg 
' . ' pxiiizzrilp, fer groving fee6 for the Xiveetooh. ' The soG. 'e, uee4 for fazm- 

southeast'six. parhz of, the area- and ths ~. aUusiun in hhe, south-'sent'ral 
' of ' -tke- Bze64- —, 

t" 

the Qilberne formation looahsd about one mile nor@a of the Naeon&iileepie 

pro6u68Qa 
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' ' gsotion of Lion 14GllXntain'sIICldstons shdj:Melge sandstone "ezposed 

I. ". . . -' . , -. -o&'the 8'cary Keyssr 8r. ranch about. 9 2tt mil'es soutbvest of the graded 

Co'unty. . 'rdad and, T. oi miles vent of Voo' Ba Bighsay. 8V, (location. 6;- Pl'. ', L') o 

. ' The b'aee 'Cf 'the Scoot'ign:ie" nt tahe. 'north edge, Of t' he, flat' bench and it 
t 

. Contiicues, southIIIard tc the'. top of, the sscairpment . formed by, t4iiii 1$elgs 

siml@iztone:, and Etorgan Ore+ limestone, ' 

an Creek lim'sstone member 
' 

6. . Lime-tone; reddish-purple, . 'Coarse-grained, 

slijgohbly glauconit9. O~ and, dandy, Meaxhers to a 

reddish brouno ~ o o ~ t a ~ ~ a ~ ~ ~ ~ ~ ~ 4 ~ o 

Total 5$rgan Creek member jzeasured ~. . . , o 2o0 

, saudsztone member 

5 ~ Sandstone;, thickly'bedded, tan to light brows, 

coarse grained' 'non calinlreoue'y' 'non«'glauconite. c 

s~ne, Thee6:beds'ars covercdi in, places by 

a' thD Soil C&tIr ~ o ~ ~ ' o ~ . ~, ~ ~ ~ o ~ 'o 4 p, 19\7 

4. Sandstonejj tsn to reddish-brOIIn, f+e. tc msdium- 

grained; ocn Tossilifsrousi, , 
noon calcareous~ 'non 

glauconitic'ssndstone. . Ths actual contact-be- 

tween this unit andtths underling unit . Ts ~ 

coveredo, o ~ ~ o o o o o ~ o ~ ~ . ' a ~ o ~ ~ a o a, ~90 
Total I'Jelge member Bisssuredo, o a a ~ o'. ~ ', a o o ~ NeV 
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Lion Momrtain sandstone member 

PapG~~ covered s3Jopeg This is a rather s'Ceep slops 

Chat has' a few exposures of bsdzookv The a~sad' 
bedrock consists of a medium to coars'e-grained, 

light to dark green sandstone and a bluish-purple 

silts'Coneo These beds contain dark gray Co purple 

lenses of "trilobite hash" Mhsre the bedrock 

dark red to 'black hematite nodules are scatCered 

2. Covered benchg This is a flat bench comp3. ete3y 

covered sith bright red soQ, , uith s&~bs of 

on the surface o ~ o a o ~ o e ~ o e ~ o o o o ~10 

Total Lion Mountain member. . . . . . . ~ . . ~ ~ 59i3 
Cap Mountain limestone member 

Limestoney thickly bedded~ fine Co medium-~4d, 
fossiliforous, glauconitic, and contains calcite 
grains snd hematiCe stains. Thin layers of light 

tan Co gray siltstone aud very fossiliforous lime 

stone sre i'ound betueen these thick limestone beds, ~ 
Total Cap Yuuntain member. 

Total thickness measured . . . . , . . . . ' . . . . 95. 8 








