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ths Llano 'region as Kisskseippian. 



, -. . *. 

'-. . : '*„-- ' 

I--. -". ;i;:. r". '. ', ';:'-. "::';:-'. :, " -Pr'iaaabrian, rOOks. Of. the, Liana Iagisb Sere diVided' by' Stsnsel. '. „. :. ':& 

I'. -'-', "'. „"""-. 
, ';;, , ':, ', . ": 

I 
', (1934). , intel three. ' 

, Bridge:(1937): nrntWid 
. 
. 8', thfoh ui+t, ' 

Of BlausnnitiO-. Sandatenrs, ':-, ", ~'. " '"'; '. , -, ': 

Mnnlsdpd:-by patge. 'fin, . "the 'Cpp 'KOSrnrtain. fdrsatiCjn&'-ths: f iOS. -BOuhtafn. -'=. =:-', :, —. -:, - -:. ='-:;, ;:;=:-:. -, -"~ 

;- -, '-'=-~one: of &' thle Bilsy. ". foIBrat'loni, ::. ' . . . " 

, Barns@ and. Psrhinsin (1939) -psbtnlatsd that'-vsnrtifarots' ~iag- 
, 'tbs basal -part -'of 'the. ' Biobory 8811dstone 981'8 ths Fosnlt of sn Srid 

clients in shish aeolian erosion ters acthver ' 

A'888 ~1ogfc nap of the state shoeing the' Paleosbio. 8m' of 

' area: divided inti tbs Biobory sanIi'atoner CaP, Eonntain XirrI 

stone». 'Bi)horns 'lflsQtsonsr snd KL)snbnvgsr' xfiBsstons %as issned by' ths 

. Q, . 9', GSOlbgisal 'gursey in. 193V (BSI'tOn' St ';. 81, , 193T) r 

saris (1944). -refers to sb onpnb1ishsd paper'. 
, @y, Bridge. and 

1' 

'. , Xsnr, ~er in. aSOSISNng Orderi, 'the Wslgs Sandatsns; the, Bsrgsn Ciash 

, ::::, -)inastOne, '";t))e 'POint Pei@' shale, : 'anI(; fhs Biin, gabe XdmeartOW 

'-:. :. 'Blond, :. Birnss, . 'snd Brid'Bs (1949r), s)ovate 'the. gllenhrnsger Wse- 

'+ ')he happ» the gorman' fora'ation, ' 

and the. Boiisyoat formation. 'Tbsy gLso 



, Under this'oknssifioation:the xxiley:. foristion oantains . the. xil1oiing 

nesbers, . ixi'-'-ascending order„, ' the Bfolmrp sandstone, : the ci'y Mountnixx 

* liXXietOnix, nnd, the Lieu', -)XOuntaQa SnndetXXne. 
' . ' „-, , — . . . , ', * 

. - -. AXt"Upper. -', BixXXhrSm uuiti ', in the Llnni regisn eire diaeribe'd 

hy''3Xridgex', ~j: nnd. 'UXOud x(184V) . . Thin. ;y'eyer, ie„ thi: , SCSXX~@::: 

, " ri far'blinds, -'x6r, ~. '. ~f, -'. "f')xe='4iebi'4'hxx'jar'n'tn' t'u 4'ixxt'rn)'Te'mm- -, ';, '-', 'i. ', '-. '-'. :;"='-. '. "-;. ::". , 

— ' - -. "=. -'-. :;:. ' ":. :-"-;~&+': gaokegio-;, nap 

" nre. "ixxelxided'gn;jk-:::. xxny+. "oxx;ttux hLlenbur'gsj. grixxy bp, 'ckoxxx(:xoxd yemen 
J; 

(kB@8) 

. pl~; (1650) desex-ibsd ths Cnrboniferoui rxxehe' of the-Llxxao- 

uylfft'anx). also. 

hr'i+fly� 

'disouseed the pre~beni'feioui "itratigrayhp of 

x1& ( 

I 

Tppkosx sxxyosures. of. -Upper ciubikan units xxere desoribed bp 

Bnrnes end. Bell' (1854) -in:the gsn xuxgelo Goxxlogionl sooietp'i gu&ce-, 

'/-, 



I 

CLXHATE '; 

The: gild@. /outboast'. ax'ea ie. locatsGI ixx a sell% ayid Qegion of 

Tones. ';. lt has'nxc average. sxunxal;-pcceoipitatio'n of-. about -gg. inohes dyeing, '', 

I:= -':, :-'. -:::-, =' '-. -" 'a '-noxxxal yeaj-. '-'p@4 phec4Ixitatien ueualiy "oooupij:;ih =the=-f opn-af =eidely; —. . -'-;, '-. ' = 

spaoed, . heejij-':xai~:. "Mioh =:s'esu1t '-in-4 high; pexeen~:=, . of 'ycuxof f, 

lg'ooi' in 't' he ~~, :xcith a mean' ~X' teapajajuye of. 0Qoy. 
' 

the numcxsn-months. th'e -SNeccage dhytime tsmpxeatuxo'x~ ' 

fanon 89op 

t, o 108 F 

semi ax'ld oXimates, ; . xxide tempexatpx'e hangs', and. steep, yocdcy slopes 

' To a. lcxfge degxee;. - thh xcayfat'ion and distyihution of, th'e - . ' 

Vegetatielg@ OOV6$! ie a' funutien Of the heC4 X'OCh, ThgC'efC4Nex, O4nngee 

. in the' type on abundanoe of xcegetatfon nay be deed tp:. establish 

dOritCXOtoc' between'the XCatiuue, membeX'e. Beuause Of th'Ie, . thCX. typee. ef 

eegetation oeoufxing on the diffsi'ent units Mll be inoluded in the 

discussion, of individual meebxu'si 

1NPUBTBV 

of nettle, sheep, and goats', Eowevm'& 9xc'some pplaoes the lax' is 



h ~ 
. ;„~&4ve&W ~ Ip'jake ai'aP&~, Peaautsz sad ~&e~&ijaj a@i, jpjiis '. . ~ - . 

lf ':=; „: „~, :, ~', :. ;;. ". '@:, ~. ~; ~' ii 4kkipatOd on. . ~ s~f:peggy~. ", , ~';, . , ", '=-, 
' . ", -";, :;-':. . i. ::;::, :--:;, "-'. *:, . "', ", ", , ';:. . . , " ':;, ;I 

t 

'I, 



L ~ I 

S~i~ZiZ&' Q 

, 
' yBVBICAL' ~ZS 

'i -, '", . ;;-::. . '-':, -':&';, :=, . 'yhe:Hiksa-Soothisst' area ta. 

lesotho 

on: Qe "sonthsest "fNgk':oc '" ' -' 

I', : 

; —. , Q~j4@e' h~gnl- 

". ". -, , "-'-'. i j. ". r~';=::gei'jitney, '~='~hery. . rbe ~ re444C', tn:. the:-~ ~noh:. *" 

ln 'the noithsast, portion of the thesis area~ the: HtoRory 

eanc4tohs ~ ferns a broad valley brohen oooasio'nally by Lcm hi&. e, 

f~ hy the ~. rest@tant 1hasstone neabera. A pearly Mf~ 

', Fhe ntsieoted platoon, saggqsta that the region'aygr~ ~lsaatten 
I 

, hM'oro. :deposition of the cretaosous 'strata' The, northeast yart'. sf' ths 

;, , area. ta ji. . , Iarrtes, -og northeast sogtliwest-„tyne'nIgng gkdges. . : Roars. 

hoitaoh~-, beds' af;ere't~ agi corn a h4@5, breast ylatean'kn the 

sobthssst ssotlon eX the area. 



r &880k, -chase rivsxa developed on an eaatpard~tihted'plain. during 

the Tertiary. per%ok and have sixes hssn entrenqhed -kn. paieoaoia-ahd; 

, , cretaei'one rsohe. Mt'. , only, a slgght, msdifioatgon ef. . theii: Original 

, :-'ml', Ok; ths". itrsaee . 1n:. . the thesis. ay'aa-ii'e', :. intermjttxdxt. 

-", '''i--", 
. 
". P~:~;". -'Whish'me'anders'~$8ard:ssro88::the'-'iehtepm~sh:og. ', . 

Qpccl Palsneoie rcohei Ths eastern tabb' thirds of . ths Rlda'~Sxnktheeet 

area is drhined by small; easterly, treading streams 'shish„aro- tribe 

tariffs, 'of'hsxxxee Crash» %'heae streams +Allow ths advt'in@ 'etrnetnre 



'of ths ceshrianIand crstaosous' 'systems ars exposed in': . 

;the. Hilda-southeast area~, They"'. oonsiet of 1hqsatons; shale; silt'atone, . 

sandetoie, nud=&onikcyierati ', 'the: Camhrian. eyatsia;is 'represented. Riy:, ;. 

the. -%ilhsIrna"'and Riley::foe'ietidas'-. with ths. iLtddle Si@liory sandsto'ns 

atsnbsIr oi':the' Bf lay 'fornation 'biiajj ths, drest uni4 'exposed. ';h'oesr 

cdstspeous. 1 iaestons, siltdtons, , and sandstcmi unoonfornably orerlie 

ths' Casbrian lulita' ln ths sontiiwsst pai't ' of the arse ' '. A' dolumar 

section of the Stratiyraphfc units exposed''in ths thang, , s area isc 

CBZOZOlC 

Recent al1uviun 

'E%8QZOlC 

Lamer'Crst'second (Concinohean) Ssrkss 

AlZQROXC 

Cambric, 

an System 

ttilberns fornat ion 



! 
Ran 'paba limestone msmbar. - 

' yoint yeah, shale, na'mb 
t 

gorgon creek limestone msmber, -, . , 

I'. . ', :. „, , . . . , , . :;„:. ' ', -. :- . : =', :. , :. . ":-, —. ':;. -' ':;. . ;, . gelge eNidstccne. , ~ 
. ', - Riley. -forest ion ' 

. , ~ . ""~';j-'-*. i':u '-'-':;. ". . . '"'-;, Lion yyfantain gandetohe~'~ 

CABBRXAM SYSTEM 

in tbs soathwestsrn oornsr 'of the thesis area. These 'gypper-cambrian . 

rocQis. have baca divided by Bridge, Bomos, and Clbnd . (i&@) into two 

formations, and seven members oonsieting ef iimestcxae shale, :sixtstoas, 

sandstone. Btromatolitib bi shams ere yieaept in the' theres:npjer ' 

~R'' '' 
~F' g~e 

'Cnnatooh '(l8$0 yrs~ the name "Riley. seuiea" for the . 

strata' eh9. oh are. nce fnolndbd in the Bkohory sandstone 'aid ths:. cay' 

c(bnntain limestone of. pbsesnt. sang s. clead', garnes, and Rr'idge (le46, 

y. x543 redaoed this snit to formationa3. rash and redefined it to inolnde 

all Cambrian stc'ata. in Conty+ 'tshas beneath the Vlilbsrns fercbction. ' 

SO. definadc the Riley -fsrmatien ie Oeiuynaadq free bane ts tOP', - Of tho 



. ' sandstone, ' The, nonhero ars eetuLrated, by gradetkooa1-oontaots, 

Tbe" type-1'ooekity ' for, . the Riley fores%ion. ::Ws'-)n the' Biley 

' ' Liountains 4f-aouthesste'rn' /lone county, ' 
- ln the Jveese". Bollae area of 

': the Bfxey:)(ouitutus-', the;:total thinness- of the: forest%on:-'ks y80 fhet:i 

';-'-:: —;:::. -'=, : ':-, ':. "asser'ding-':tu'-'Cleiid~:-: ~neii» en'd fridge . 'Q946, '=;y» -X5'lX', : "~ere, . ', due' ' 
'. :: '":;:;::. &j 

. '. ' ti;. the. ', ~es, '4'ojjjkjpjj~phy. , ef . the:, pr~k4cgijfgehx~"'fear'fees 'eJIjin -" 

"-'. ";. , 'ebileh. 

'hathi:, 

fkmiiatgdei tu)S. 'de)IOS'itied j. '-the t'ai~ - eeriee'-"cene'kderably'i . ;:. -' "'-:. '=;, '-. : . "';, ' 

ln 'gehefal&' . t'ai:; thfehneqs ranges fron about':g00. t4'-4g0. fuji''f;but -ia, 
l 

direaitly on preeseubricm rosh, res(sting in' a total "thiohnsge for tbe 

Riley formation of less than 290 feet, Aooording 'to ~s. and Bell 

(1804) p. 36)~ tbe ararat. tbiohnsse of the fornation is about g95 

feet. 

The'nentaet ', b~ tbe "Bilsy fornatioa-;, and, tbe preoaebrien 

is:net":ejcjjbsed;ih-%e: Hinds-'goiiitheest at'es. ' - Also~&', the chcIy, . @~ 
lxnestone nenb&. is. 'uut by nuasrbus' feultui therefore en 'eoeur@te 

thiohneee for, ' the -:Riley'-;for'nation ban cibt, be deterninh4"- 

gioh'ory, gandstbne Remit 

Comstooh (1880) first used. , the tern "ELohory as -a series 

naine, for beds oropying out in the vh11ey. of' Hiohory. crash-. tn Llano 

county. This, 'esne eas later ohonged by. p@4ge; (llpM, y, 42) to;;fishery 



I'. . ' 

of -the, uppermost. sand. -beds'in the hasal Upper. cambrfau, strata. ';: The 

;. , Hiohor'y':sandstone . eas' 'reduced, to, member'' rank by cloud . 
' 

names ';sxid -, '- 
-- . Bi fdgo':11@+&, :fc, 154~;. snd defined es-the, hmsal msmbhr sf::-the Rilmy:--- ': '' 

-. „:; . . 
, . '- . foriiia$'idn, 

, 

. 

', ':, . ;;. = -. : . , ". the' Rkokeyy:. , masher, yarieCf. , gn t hkehneSCC: fr'Om' a "', f eacthe» . ~";"::. :"; ': ', :" 
i 

"'=;. -:::=. -, „;". '-. -'"-;td'~, ;:4Oh. , gemtC, anecffdinN;. tn. -%e'idg@1 a&neo, mind;;, CIOud, &$6dgp'::=end; ". " 
hne set'~jjjs'-:"thkjihnescs". . of. ' about, ''365, feat& ' 

— The 'vaigagiLenm'-'=Qii''. ~ jk- 
'::i'. c -=; '-. 'mene. :. Si;4-duo=:na4niy", , :tn irrefaileritiea Of'. the p~X'ken Surfasm'upsm 

ehicch the:-~. mam deP'ositedc to unejuat' rates- of -'dePositi'e'xi» „and 

to IatereI cfradat6jn -to limestone in tho upper parte of. '. the formation. 
1'. 

are eaposed in the thesis area. They attain s, thiohness of about 

886 feet, -Remover, small faiQts shish oould not hs redo~'fn. ths 

soilworered Aside may have aauee4 errors in this estimate. 

. -. RMpioaz 

tan te orange, imtricately. erose. -bedded, Tine; to medium~@a«aimed, . non- 

a, oalusreons, csccodstoaes. Inta&hedded with thew eandstonss are dr~eh» 

glsmerate The aSiita~csnee are generally pereietent;'hubert", in. p1meee 

g grad~ laterally. into sandstome, 

Qsoillation-ripple marhs sre quits common tn this part of. the 

than 18 dnohss, eith. amplitudes or trough depths from . 3 inohes to 



2~ 

t '~ 



18 

' 2, 5 inohes', ":;Those shown in Plate -Xl, asasuxe 8 inohes from. exeat: td 
' —, orest' aad:hare;an amplitude of. ' 1, , 2 xnohes. 

'. - Thd hase of the tipper part of, ;. , We, giahorf s'axidstoixs, snit . . Xi 

j: ' '. ' . '* ", PXasedx 'SOOer@XXXg. , te. ;6OOXSby (1Ti 'P, &y&, at thy 'tay'ef'tha-XXyPSr'' 

j. ". "'. . . ', —. : . . ', ". :, 'siost RntrdforCgjtionaX':. co'nglonsrat'e. ' 

. Xxecause go'od ssyosures' of 'ths", :, :';. '. : 

", :, '-; ', ', bett'djen, ;the. :mid4XtX-. 'Snxd;;-upper dmitS" Who . hsxt'yjapped~:, ~men:, '::;j6;-, XXXaatfOXia' 

„"";-':„;: ". ;; —:, x'xhera:4&-was;-, yosskbx'e tb 'deterixxne the sttktigraxdxio-i'skit, ~sd, " itive, . 

. The 'upper part of the fishery sandstone is„ in geaeval, a 

, , -. ":"dsr'h. Brow'n'-:to dsrh wsd& f Xne-' to msdium~afned, mwsiws sandstoiie with 

a ferruginous . osixentfng material. The sand grains sre gsnerallly ooated 

with Xayers, of ixcsx-snide. Bone very thin, darb -xed- shale beds lie 

between ths sandstone-layers- (ply XXX, 
' fig. 1) . . , . Phosphatio braohio- 

I 

I a~:. a~n-~~gXt~ntk 
' '1, 

Ths Biohor~-'sandstohi gensraXXT underline flat, oyon fields 
1 I 

in the- north~txal yortion of. . the thosie area. XXost Of ~ fields 

are- XhXder Oultfyatien. . Xn Certain Parte Of thex ar'ea, hOWewer~ tha yeah 

is more xesistxint to weathering. ahd forms Xew hills. : At these ylaxxMX 

the land is olesred'-and util%sad as pasture. 



K' I 



Jn-'ccreae . that hsus not been oleccred, the, Hiohory. s'ahdstoiji 

sapports w seder'ately den js us'Ccetcctioxi oonsisting'. of os@, ', , ss'scinite, ' 

. elii'i. . BPeniSh Pereiiineng' bee brhehc *peueral, tyPee. : Of, CSCt'ij', Rnd', Part CNiCC 

': ';. ';, :, . -i:;. '. :. :, ", ;;, '::Cap RocchtCCi'n'. Lies@tons, : Rjiabdr'. ;. :: 

", '::::-~@@~g'~, T~h1jno55. . ;:;. , 
' 

, , ;. -. - '--: "::-='"=, "-=-::-, '-. , :-'-. -, . =. —:-As;%ere':. -cOcp'~~ii, " ecci'. -fLrst'-proposed'by. :Aikgij4451+':= =:, 

y, :: 4g ) '. cce' s', fcefcccgdon -'none ~ 
' -' "lt '. isolccdsd ' ths- pyseecit 'lion- jN'ehtcckn 

'. / 

sandstone . ~x, ot, . ths top, end its loccer boccndsry ebs ccboue, thcc pwepsnt: 

npper b~y of -ther-Bidhory Sendetons ~ The Cap 15oCcntain' licccbstons, 

of present ~ is s redefinition of Peige'e forsstion hy Cloccd 

Bridge GL945, p. 154). lt has. bess rednoed ih renb to the 

Nctddls ~sr of the. Bilsy forncLtion. Ths lower b~y. fs pissed 

y ie. how p3, sccsd" cct-' . the- tcip, . 'eif the "hppsrhoet thieh xisestone' beg' 

* 

, region, -', -'. verges. freai 455. feet to 155: geog:;;. wd;suejcogss' shoot-$8+'feet, ' 
. 

SeeerdgnCC tO Si idge, Barged, end CleCCd f184'P, p lkgg'q 
' ThiIII'perfatiijn; 



IL IIBIRP'P'~f'. . . :, 
A aM COLL&I i:ii 'Sqj-; 

Bcwever~:the thickness-, of, tbo member, in the. Loser'@chap' Crash-panther. 
j 

, , 
'. fresh 'area, ''. just:nor thresh:;:of, the„present , theseus 'ares, '. '+ '3/5, , fest, 

, :@Cocrding;:tc, hrycnt:, :4'iigige, y lio. , ;:;:, „, „. . ;. ;, -. . . ;, . ::„. ;:, . -, . -:, :;, , „"' . . . , . . . , :-I„'. ;. , -„, -, , - 

h i~c 

j::. " - -'-. '-+. p, ', ", -!--' ':: . ' The contact sith;, thi gichory. sandstxee'fs. . . highly gxadatscxxd. . 
-, *-~hs" darb: rsd; non-'cakcsreens sandstone ~, tha-~jr smmbsr. grade' 

'into'and interf index- «1th' the;light, red 'to hr~: sandy . X4msctcnes of', ;, I 
'. 

, j. . :, . :. , 
:-' . ;-, . . . ;. ~. ~)i )xonnfeifL' ~'~-'. :, ddcord4i~ . t@ . gridge, ' garnes, —. 'snd:-', clxxxd- -(%84'l ': „, . ', ;:;-:, & . F. =, ;. 

p', ' 113), ' the- hcntact:. kh', . 'pieced; at the. base, , df th'e 
, :;first 'p'redexLtnant) y 

\ 

calcareons bed. lt' -ah~a', :be noted' that . im ths ' thesis area this 

contaw, so defi~, ~s n t. mnespo~ to the. abrnpt ~gxI from the 

gentle slopes of tbe:%%chery mscbsr to, thd Ste'sp slopes of the'Cap 

gountain membsx. znstead; iit ia, from 8 feet. t'o ln feet stratigrapbically. 

htgbsr bp tbe, slope-than the topographic ~. Cpl. , K) 

The ltxXer, pxXf't of" the member i's esbxmLtkat3;y:a broxxxish-red to 

gray, median--'to massige-bedded, nrbnacenna )ines%one-; 4storbsdded with 

some reddish-brash to rest, fine"'grained, , ncn;os)car@one sandstonee 

:incor bede grade ~d intc general1y. Pere, medics-grainedix Plight1y 

: glanconitic, . light;brosn 'to-gray limestone ehtch cxxxprfss4', moat' of the 

brnsn, 3Xedinn-. tc 'fine-~d» thieh ~x Slightly Caloareoue Sa'nd- 
1 

~tone, ln, thc spper part, thc ~r bccomed a gray 'to bravo, fine- to 

sadism-grained, glauccnitic~ slightly focsilifsrcnc limestone. Some Shale 







The Ckp. @oontain 'lisestone is eel 1- Jointcal) ' thsx'egc44tg fn -, - — . . ' . „] 

san@ @la'oes 'it:, cceather's. cent into Large blochs, ', . seiie- of:-cchkoch:siajj be 

= SeVeral . feet:eerOSS~-. ' . Thia Scene te be a diatibetiye= featnjecef: the' 

4snber in this arse 

, l ' ~oo c~, ~c~cc 

, . " . : l'o, -the;:sANAhjiastcefa':p'art;glf', the. :. 'theskji, ~!', ~'4~ ++foe„. . . ': ", ", :. "I 

:"-::, ' . '::: Of. -, @p'fhCp~~. =~: OaCharsiee-;r'elatipelj ' fiatq'. salt/Sated '-feei'de': ' 
, These fis4jh}:. see. the;+eccdlt of. , ilrmthsr4ig' which:oils&-'. tha gofiiatim 

Of SaCCd dne 'te'cdirt'Lan 'Of the'. Send@ten'e. 'bede, '- Xri, the, 'caeit Of' 

Moantain lisiestone. : ifhere aiddle and ayyer portions of -the ~ orop 

Oats rfclgee Of ~ate relief y trending nertheaot and SOncthCCeaty BXV! 

I! 

Wgetatien. dy'owkog-', on the, :cay Komtain:. oiiitor'ep ~a%by ooa 

clots of sero@ oah, aescygte, fiysnish phrsgcegoo~ ysioklp ~q. : ~i?Xo, , ' 
, Spsaxsh bagbhet~ ead-'. vie', icos. ciycasses e 

, ;. '. : —, 
, ' L'iCCS, kiancatakn. :8@ehlten'g. : Meaber 

'Zhe' ", Lien Boantakn''was designated by Bsilga . (XSSM', p+- '834) ss 

the uppce cwscber of the-cap Boontain forsation. . it ses ~ fron x, ion 

IKountain: in nsethseytern Barnet Connty "The Lion Kmcataka sandstone sae;, - 

established by Cloccd, Daraee; ~d Grid' (isa, y. xsdl:ss. the nppermost 

@saber:of the Riley forsstfou. 



J 

, ;. Tbe. semtjsh "Xii-26 feet, think at, iti trye'. Xoobxfty, -, . 'Booster, 

Ii ': . :. ' -, the th1oknees rarids:throng@oat ths' LXano„uplift, '. attaining'. a amimnn:" . 

'of about 50 fast. ; -Thy -average thtokness' xe 3'7 fest; . -xn:the 8xxda- 

godthvest-area Xt:. 'is'-. about 49 -fest. . 

b. 
-: The;sentnbt-. '-~b ', ths. cay. . . x(~'@" 1~tone 'ayd. ; the'-I ion;. . -". ' "-'=, ';: 

& 

. "", -'-. -:-;. :- "' '', xxonatng@: ~y's:=:4's, ; I(r'sdat'iondl":abd-, ds, -~y'ysd. at-' tb's'-'~::xi''4't:. of-'-:; —, -='-" ":, ';. ::";, -: 
—;, 
', " 

, 
', ', 

, :-':. ; . ;a'yy'arnelj, "; re'get'Std". teyegrijyb4O''bedehi:-':, TbXS Pen&*'-Xa'~ bj' "the 

tone of =the "Efon~tain. and. oan, nsnaxX j"be Identified:;on aerxsl 

photographs. 

Ths. Lion Kountain asnber is priosiys1xy a, ooarss~ained, 

gross-'bedded;'highxj gxanoonxtio, . eaxcarsoqs a~ye, The'abendaef. 

glanyonits 'is ons oi':. ita distinotfvs feat'ores, xsesss: of lijmostons 

1 

oonyosed ssssntxsxx j'- of: trixobits fr~sj, 'referred' to =as ". trf lob%to 

hash". , ars fonnd:near, the base, . of 'ths iaeaber. - "lbes's X~-seathsr, obt 

and bsoons s'o'attsred „sn, '-the snrfaee (yx. :, vx;-f4@a x)~;T~ the: toy . ; ', 

, 'ths- ~&one is. ~h grs n, , b&ghxiy gx~esoftxo, ~d 
I 

Xntrioatslj::crees~dad:(yl'. &ll) ~ 
' 

the abandonee Of henntits nsdnlss found on the ~thsrsd sorfaos-(yX. 

VX, fig, 2) ~ Thyss fairX j'iieXX-rounded, natality'OWXaoh- nodoles ars the' 

, irosnxt' df a oh~:-alt@4'ation of glanidonfts. Tha:yr~oe of reyXaosd 

seoondary origin 'of ', the noduXes. 







go'X~oi~~~:end: ~Q' XB~ggzgx 
'V 

-. - The KXori Ronntsfn sandstone geuerelxy ferns a'. narrow, ', sparsely 

, 
", '. ' vegetatid kenoh Xn' the Kxxda-southwest oreg, lb. the noithbist' oornir. 

'of thi. sre4ky' the ol}'torop hss been oleured'and 'Xs;;under--. 'cAIXtfbatfon 

. 'Vegetatxon on the oqtorop of thxe, :neober. . 'Xs:ipsreb~::prfnsrXXy. '", ". 

Btxjjg''df soettor'ed. -cxunp5' og: neqqoxte-aud. ;sernb' ojfj-:-, nx'sue wxth . 

~, 
' ' " ', &' -'. "'. ; -wirkoQs" owns&f''~t$, snd, -, fr@does'y': „'-' . ' ' 

". l . , ', , -;, ":. '=:; ': ';"'~ -;!', . '. , : - '. "': "", , -' '. 

1 

The. -, WX~' fornatfdu wes f fret ninsd. bg pafjje: (XBXB, p 4B) 

for roche ~ at Bdxberns oxen xn northeastern Blanc cooutp'. The-- 
' laser. Bo~ as' eitabXXshed by Pafge has renafusd the ~~ hoeeverq 

the upper xxnxt wos redefxned by Brfdgs, Bsrnes. , and cx'oud (1945, p 140) 

and placed at 'the. 'top 'elf ths canbrxena As defxnollv by Brfdgey ~sg 
and Cloud (l94V) j the. wxXbernn. forsatXon ooxsXete of:four ~ers. Xu . 

stoIte, . ~ +4nh' Penh 
' 
Ohpxe„: ind. ;. the Ban, Biba Xfhestone 

'Aeebr4&g-. io, :, Bhrnwe -end Bsxl ' (xBB4, :p, . 86) "the. :thx~ ef 
the 4xberns fornatxbn ranges free 549 io BBQ feei, . eud aceraBeg absent 

, 680 . gest. "='. The total thxchuess oan not be nauuxied" x'n the'Bxlda Southwest 

area be@ause. cretaoenus. roshs nash the upper portton of the sau Baba 



WeXga sandstone LIeabel' 

1", . '~cia ~ i~i ~ie 
Thy':wolfe "sandstone. inca. , nanad by' ~::;. cpii'I 

, 
~ ' ", :„, , -, 

' ':;:; i', : C3ond"„, , 184'g& y, 
' 1141. 'Xgnn':%hi. -Wedge', Rand . imcvay; bsttiesni 'Three'dglllc and'-. :-', :-. 

" -'-", -';::, '=, 
" ~; 

' '„';, -: —, ; --. -';scyiee 'cr'acdci 'gn "GLklesy'Ia: coiiinty, -' lt Ia, deftnid as ths' '1'sickest acnibsi'i ', ; . -' 

. i i-'. ":;, . ':;:-'. ':;;:--':kt fta tyye loaalgty alongigqciaie ~'":, ona hang gyle naith. '. '::. = '-'-:=, »'. = 

of, the; Gllkenygs 'Connt~ '1'inn~ -thai Welde, '~myna:Q. ', Rf Vast-this~': . , '-. -' -'-:. -' ":-. ':, :. j 
(' 

The aew&wja;. tLt~ is:-thn' 'nsabaw. ~oat the' Llano. nyl Aft' ', weqjlon 
' 

' 
~ '$s; 30 kaat~. aocioi;d$ag to ~a "gild. Rlelx: (1054~i: y&, , '35). :, A, tht~s:og '- 

'IS feat Waa nesamed kn the thesis esca. 

sandstone. ln the thesis. ncaa. tha bontaot. , b~-the too antts. 'ka 

the yalloelsh byoen, aiasadvely bedded:: sccndetona bf tha walwe "mailbox & 

vhds '-'aoeieeybnde&. dn. '~al, to. an'sbgayt ~ Xn -taiwatat4on, and 

toyowtnyhy cehlob shoes'-:dlstgootly; on', ace'lal yhotogw@yhs. 

Thy'wanga ia~g'' Iy a' ws'ddlsh~beoen ga yellosksh-lxvoen, 

. -ccodai ately' hoitad, slfwhtly glahobnktko„'nsdkhjb-. ji@knsd eandatonec B 

ls thfoh-bedded. snd s~t otoss ba'ddad. gesjj. af ths; q4uta ga'ekna 

ln this meiiiber Illttae ox ayayhls in the. sanlkght. ' deca. to wawleotlan 





81 

'from their reoonpokdd =or' reorystal3, ised. ':faoss. " %6en;. not. ;. Wedoapose4, 

the quarts, grains':in th's menber . aie veil'rounded. '; '. . ;-', ';. ':, -', 
': ~To o ~a~hh'. "and:. ~y~t~fn 

Ths:Bs3:ge;sandstone, fornui . a sbar'p ledge', at':the upper edge 

of the benoh" fo'rand by: the, lion Rountain, : sandstone ~ 
. : Th&; relationehfp 

-= ', '-=- =, -- holde, :true=. tbrenghont-'. -the'. thesis. -'iria'-'=:, TBM- jrssbsr'~poets' a"-, aore'' . '-';„, '-, '- -. - --' 

'-" . -' " --Odk Bpnnkeh perdiihfok '-add tasapikhe:Sr+=-thpaset-'~+~ Of '- '- 

VegetatiOhp: 

The Ltor@u'i Crash-Tiashtone eas' first defined. by. Bridges (Bridges 

Barnssy snd cloudj Mdv, ps 114)a The sssber %as. assed fro!5 epposures 

gust north of the, /enation of the Berth';and south', forhe: of, gorgon Czech 

in Barnet 4'eunty 
"1;. 

Ths Borjgen Creeh scab'er robing, xn- thiohnese fran Fc" to 180 
I 

' ' ' fe'et& ' its apex'agh' this@essa'-is, 130 fest;aooor'ding to Basses aad Bell 

f1854, , p. "BT) '-fn'the. . . 8ilda&odthse'st 'area~ this knit-is llg:fest-thioh. 

~tl~ogj; 

The massfusly bedded, yellowish"bragi'sandstone of the Beige 

somber grades into'a purplish-redo' thinly "bsddedi sresaoeous- lines'tons ' ' 

Of, the Emisr. Morgan Crash asmbar. „0n th'e land surface'. ths oontsot is 
' 

. expressed by a sli, ght topogrdphio and vegetatioeL1" ohsngb. , :: A ~' 



I:;;:"'-'';:;:-. . . :, eeoarpment, formed-br themore. basis'tant Ximsst'one:af the'Morgan creeh ':-';:='" . :, '', -'. : ' 

member si dsbaxl j" press&' xn, thai. . thuefs, ; at'en, , The, "-. member. ' ijiypoi'tu a 

, 1e'ss, " dense, , vsgetatxvs &over„'than„the welge 
' sandstone' and thu, eon%rant 

" i's, rsoognizabxs on. asrxax. photographs 

prom' the-'xoieh portion, . the msnbeX' grades upward'into'a 

=, " greenieh~7i"m~~sddedv:median-'grained — gxau~i„-'. =fossxNlfsroue "-:, —. 

limestens, ' 

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

. . ;The:, found%'s:&ithaca. , this:Iaembuf„gon'a~:". ep:. :Ml~teh, : bsaohic', :. , 
' " 

„. -'''':, . -::"~' 

yodet end . Okstbdde ~ &hfdf~ ', a. ':genus df -:thu'-phj1um, "xu'sohioyoda, teems 

; abundantly . in'a none 40, to 59 feet abaca the '~s -This aoÃie;oonsists 

of a "bash" Of brachioyod and trilebite fragmhnts, . -whish- Xs distinotive 

of tbs morgan Cre'ek limestone. Near the toy 'oi 'the mumbo'r, tbib, silt) ~ 

oaleursoue shale 1'hgerd are interbedded with the limestone (y1. xx). 

gevsrax bxoherm 'nones-:sre: found:fn the upper. gert 'og this 

member„Ths iiower. ", sense are. , from 1 to '5: feet:throb snd 'oonsiqt ef 'emagx, 

gray 'to purples. "athegatoj. i'tie. hioberms, , &yi~ X, 
' 'fig. 1)» . ~'e, ', individual 

biuherms of the "none. iare 'ellipsoidal to'almost. aphorism-kn shape, and 

Lungs' from. ab'out: 3 . inohes to over. ' one' foot 'in 'diameter+': . At' or near the 

'top. of tbxs ~, -xe 'e. hioherm sdne which ranges fr'am'g 'to 15 feet- in 

tbfohness. Ths fidtvidual bioherme- iu this none are muob larger than 

tb'oss in the lover souse fyx. 'g, fig, -2). They mar be. as qeob as 8 

feet in dtumstsr, klanp of the biohcrmv snhfbit tho' so oaxxed. . "oehbage 

heed struoture 







T~~~h '! 
~V 

The' lie@stones of. , the horgan" Creek member orm'steep stafr-: 

, 

' ':. ;;-'. : stepped hlopes abave th's;. beige sandstone, benqb, . ', The member: forms. a'-, „-. , ~ 

„'. . . ' seriss'nf. 'r'idges"treading'-'no'itheast-soathtIslt' in-the cenhys1 and south'. , 

, ' e'islets;::pa'r't ';of the 'thesM;-ar'ea. ' . : 

Vegetation em': Me Vdrgaa-Creek=is', faxrxj. bnkfora. -'-'Sdr'sh- oah». " 
-, , 
-'. ::. :: 

i 

domihant:"pkaiit life;":. . '. -':-: —;-;:f-, '. . -. 

' pIsimt. ''pash'ghaie, , slumber' i; ' '. ' '-. ", ' 
' „": " ', '; '. '", . ~', i"! ' 

D~f* 6~%: ~- T~~ 
-The-pdint'penh ~ was named by Bridge, , (bridge, BarnmF, and. 

' -- cloud- - x94T. , ' p, ', 118) from-empessres on ths south -s1opa. oi' . . Pefat peah, 

t'„d. . ii@xes noithtmst. ef, -heal"Cr'svj', " ilane'C~tp. '. -' Xt 'is, anderi&ji. , 

hP. , ths, ; @or'gaa;crash: 11m~ add". nvsr1htm, h' P, 
' the ssjnn, 

' saba' 'x~toijj 

nash:thronghdnt the' Llano, -uplift. is hkghlp, variable& dus 'mainly ttr fseiss 

„ohangss- ~ and Bell. : 419M, p, SV)":give an average. thieves's-"foi'the 

, 
~ta'. -'of;: 130 fs'st. :-. . The':Mi~ og 'thh Pagne;. Pijjih, 'member„. in''. the, thesis:. " ' ' 

. ars'a Qi', ab'out 148 feet 

The oontact' batsmen the liorgan'crash limsston'e and ths, Point- 

Peah. shale ih 'gradational. lt 'is -plaedd' at the last thioh-'bedded'Xims 
f . — ' 

stthmI~-:- lmigsndral, this'. eerresPuads; to a slight Vegstetionel 



I Itch 
%ling%', 

. 1$'-F. Nllp6%8g otl wf M:ph 8jp' 'phd, . Yl sl' t 

eae placed . st', the, lanes; edge of thfe" bench~', , "'. 
, ; ', ; -:. „. , 

" ';:, ;;:„' ';;. , ; -, : "~'-, : ': ';, . ';;] 
:;, '", 

, --. ';:. ;, -, '-;The 'Loser:part: ef 'the point 'penh', ~-". acne'idts of' greenish-. . '-':, -'::"-'. ": -' I 

"-":-. ', gray. . "to boff, 'thkn4edded, , 
', 'oaloareoua. eha1es' and niltatonos interbedde'd 

eiith thin Lepers 'of' glap'y nedi+k grainedj gxaaconitkc xiRlsstones oloaelp 

r@isah14ng' Ae. -ldnesthnes- bf'. ths:. a@pe&=part-' of thd:gej gan-creek. : — . ". fbis- ' 
—. -, 

' " -'-"::. --;::, ;, ='-gjadee-npsard. into-'j44e~ng shalee and. eN~'@1-;-': gl}- nontaining;, , 

'. „-= ' =='. -';: oooasfMA, ~: ef'". :. ~~tinct:sen'g1~tgj: wheNii sangleserate". - 
' 

'ibsdd InLry" iron: l, t0, . 8 ~e, , f4. thiohneae and, oanefet'-of -. f 1st, . @Ax'oeieh~ 
l 

green siktetone and X4neeta'ae. pebbles: in a' estrin af brass~'. fine-grained 

limestone. 

idbe vhf oh. , sack -the 'O@toi'aph. 

I 

thinknese freit 5 t'e 24' fast, ooonr, 'id the ~sr. 'fhess sense er'e large 

:anon'gh td bs. sapped separately, bnt it sheQd'be 'noted that:, in addition- 

, =several thinner binhein5 layers arsi pissant in the. point penh ~i in 

- - . tha thesis. a'rea. X. neai+, al1 of these. biohern ~j large;and ashy. 1, 

grade 3. aterally inta. shale, -silt, and, liaostsne. por' this reason, it 

' ' lithographio, hard, massive liseetone. A single biahera nay bi as mush 





as 39 'feet-in, cigmstsa", . bossuet, . the ccganl Qksmetec', is abpht -5 feet 

. - fyl. . nil'~::ftg, 1), ' 
Ths. indivfdccal . biohscms, ' 

map nt. pkioes=oosksspe to 

, 
' 'fqe bieetrenee'. . . Thin-biCded'; IfCay: tO. @el:leeieh-bi eeoc', 'fine-. ta-meCium-" ' 

: -'- ' ccceinec. 3 ieeetonsi snC "bless to-grey, ' -thin-, beldame, -' ace~~. ihales 

;":. ', ac;e intectIeccs4 -pith th'e;hiohsFm8„ 

j'", . "-':, '-. ;; ', ': ", i-, ';-'=:-'-: ':;-. =;: 4n:. :tlirt;~LCn-5mth'Cnte't, ''@X'Se, ' ':enny, . 'Pf, the, bloc" '"", Clients: 

, :, . ; '. , '", „- . . , =-, 'CV@Me. PP: ee~y. ;;f CCCCCC. ntcenXg', ~. '. Sf--in&af gCfmakf ~;":-e~ 
ese'-'tetccnf~gennl' snhglonef'ates sse bsliecmcc* te. '"hhss. "~* 

b j Sheelihg enC:;tenPCeni'pc SithCiaeel' Of: the tSCtePS fehlOSSC, hj' Cenieeatipn, , 

hnc mnC sissing, ': '. fhe hslntion of':ths 'ciongxomintes to-. the bi'oher'ms 

en@geste that, they jcopiced n base on sh!I& . ths biphetms ooulC . enon, 

'- The podnt. 'peek ccsmbex foils gentle slopes 'that heie e fee", , 
' 

the, kopts. , patt of. - the". ~ ', '" Ths'geht3g sxoyiiijj point-;~' hills. , nte' 

u's'nell;y, osppsc: bj' b4ohtscM (p1~, . 141, , '. fige, ', &3 ~ 

l 

i eonefstichf"of eenttec'e@ -mesqccktei, cpchssns J anc, CCfo 

'll 

abntieet to thks, the hiohena zones sccppof't e cense ~:, : oonsisting 

of some oah snC mesqnite, , Spanish ysesimmon, enC tssalillo along"scith 

varies f'cps -of:oneti end Ccssses. 





Ssn-Saba Limestone X(cxxber 

. ;, 
', : ';:be'f~nZ~gn~ ~ 

first! . cCeed. ae:a, series, :teem, hy'- 0 . 0 
";, ', . i "-'. "'. ''. "„-'. ':;" ' j, " gg! )': fOX" CecCyeeiXX'eii ef- 1(meath(Ce'. &Ong':the 'gea:";gamba- Riser" 'hear . C'lamp 

I, -';» ':: ' ':gan'Pccba'in Xf~llooh' Ceu'nty; The'texxx has, b'een xe'r'ised t'8 its preisgt '. „::-;: 

' . ; . ': -" -=:, :;:-Maine, by "Bx&dg~; -(xxxnse~'snd flcxsi ALeev, =. —. . ~~. -. Myy:-, echo=have. . defined-:-it =-, =--:--:--. -, : —. . — — '-'--. . ' 

, = 
' - =ss-. tbe: uppermost: mssbea-'of:=the. gilbexna'-:. foxxxhtiox'c- 

' The tyye eeetifex-'ef: the. . gan: —, gehe-'X~~c' )seated;-'Deb'g 
, 1 

'. , ', --, , ' 'b'8th: ekchxs bf . . M. -~-'. Seedy hi gheay' near 
' 

'the', gsm, gabe-:gi're'e. ' bx$'age, „„. " " 

-, i'o, 280-feet thiok'. ae'seeding, to Bri'@ge j '~s -'and Cloud (l94'7, "p; H, T). 

ycx oaloCx(ated by' Bsx8ucs'Snd Bell (X@54, ' 

. p, " 81&q ~ average thickness 

of the membhx' is fve feet. . Yhe upper jirt of the Ban Hsha' 1imeetone' gs 

not cxxpossd in ths thesis area& 

pe 

(bxly' the )oehr, beds'; of the: San'4+a. , ~, "are, , , ~sed tm the i 
'J. . 

. 'thcnxie' ccrea, ' 
' 

The. :base of the--:gsn gaba membey 4s -@la'ecid at the t'op' . 'ef 

the. , last::thiok bbioharm none i. n the Point Peak shale. -:: breve . ths biohsxm' 

'son@ are gray to", tannieh~hxosnx arenaoeous, ';medium-bedded, fine . to 

medipm', grained» slightly gfauoohitio„ fossigifefous'. lixxxotc?mes:with " -, . ' 

norse'el' beds of fine to. mod(cue grained oaloareoue' s(umhxtones (pl, Xiii). 
I 

' The fossils in. the fetish oonaist; of 'serious foxccm of hraohiojods, 

ksny 'of the ximestones' ih this ~ oontain light . gray;to 

light' tan, 
' 
sublithogx'aphio, 

' 
subspheiioal, marble-oined masses, hollered 





tp' bi of. . a'Igal::origin. ' These bodied a'x'e refers'ied to:bg Sxidge', 'Bavnes, -, '' 

ayd Clead: (3. 447y . p, 1201. , ae L~c~i ~ ', TbCVg apyeKA' On-, the:enefaee Of 

Weathey4I+ 155CKftenes ee' . light, Spete OX' ", eyes and;48'e -ppeh@nt' thvegghOQt: 

;-'portion'of:-th'e yaa', . Gab'a membM:, . espased", 4m the thesis' ai 5a 

~s~e' B, seems. 'to Qe ohavao 

~, 
"'. ;::!, -: . ;-'". ;, '-, Aimbykoye-km~. KA@n&symthwest: afeai". they, have lamin My~:". bjr", Byidge;, ' 

- -;Igalnee~mndMomd: 41844)' to be pi seat' N' lfmestenys -of ", thjj: yoimb. ybah, '=, 

. ehhl j . an4 the Np, Bonn'tax@ 1imestenei 
Tl 

Iaige individual. , biohesms ave jeesent 'tbpengbcint. t5e-exposed. 

foot to 38 fest; aosoei. Qwt of thea sbe'-, ciompossd of- blnish~y to 

purplish-gsaj, ' subiithogsaphio limestone. Qn the veathesed eevf@oe 

the biohsems exhibit a typical ~oabbage head" s&potnve Cpl» xlv). It 
, t, 

Btidgeq Baimes~ and Clead (3. 84'l, 'y. XIV) men'ties Iargd styeyatOXitie 

bie~ kn the, gab ~ ximsstohs. exposed, on Squav. cyesh, sedthesyt of 

the' +sais. 'essa, ' 

Xu the Senthyeet POX't Oi thb- theeid' 4ieav. alluViem ~, deem 

San- Baba Iimbstene member. 





XQK55~K:SSL, . XK~~ ', . ', ': 
( 

, :, 
', 

. :. ', ", . "', , 'j:-:~': ~ ~'~, 
, x&gee, 'e, , jan~ ~ '~', . ~~y i ~cop '. "'-' 

';;. ""-. "':;, ". :", "", -;;:, '. , ". '~, 

, . s1eyiis:iX-%he ~$nt Pe@&. ~~ ":ge, %ha ~t~ei '~';eg:, ~ axes, 

' -. „, . '. ", @~tat fya e@ ~, ~ Ra&a. ~:: ki '~4tce5$ imp. 4ce&itiS, -. ", . :, , , ', . "":, , 
' 

i-»::::. - "::, . 'ef -'N~:ef:" eel ~. ~' pcs~ We@eeey::~ie&es ~, -~ 
X~tieia Ls"di&t4icit kk mack pXeeei. 

r 8~ 

~ ef ~3v, ~~ ~ ~We' aM ~4:~;ieitNkesi-, . 

~'hew~. T'ai~ ~~ty avegXfe thy Palecea~e:, f~tgess, 

y~'4'" ~ K, ~e ~ hm& 
I 

'- . Fg@CSL'kCRS~ 
I 



- »'. : '. ". , ;, ::. -" ' Glen Boss, 1iasstons. : 

Travis . 
. 
PeW~ . fcdccation 

:::, . '. Cl'oad' 'and=:3arnss ' (1948, p, ; 188) - state:-that, :~;. . tabb'a(inde 

, 

' Cresh qciadrsngle-„' Gi11espie and mason cog+ties, ' one'ei1'e:, s'onthegst:of;: 
l, 

1 

'': the, Hi3ds-8oathvest'. er'ea, "tbs Benssll. vandstons member;M:'the:Wavii „', . :", 

j . , 
", ; -;. 

' ':. ":, ;-';'. penh fornicMon, vscaonfe@jebkj: —. over$ies';palea'oio, rocdcs'i':: -'-'Ic';;son((loner'gati:;, , :;;, ";. ";, ' ":, j 

. «no~gnit ~ot~er'tel~::, cloyer":. Cobb/inn"'-hnd' xYjeet '~Co~-. esjrhocvite 

eonjflcncsratjs ie, referred'. to bj Barons '(l($2$, hi the, leagues tiill, cion- 

glomerate . It she@id bs 'noted that"c'iond and. . ~: (1848; y. ; 1895 

. bs1isve' that'. part bf the. ihcnsel'l. , sandstode mezlber 'is, aetaaliy 'a, shorevsrd- 

faoies' os the Glen Boss Iivsistone. Above ths Eenssll sandstone is the 

R~. slag over~: bp the. comanohe peag: limestone. and hdvards limestone. 

"' J 

myyed aa. . tha:, 'lany5C'S iLSL3. dang~to and; aa ~tetia-;. :caikta&na, ', : and 

lilies'tone NRit@ '"(yi"y, WP ~ ~ 

, ilyyer cesbrian and'f, :ever, Grdovioian oaibonate hooks. with-a oar»nat'e. or 

ferruginoas . osment~ -Thsj-indivfdnal portieres are fairly. , vcv3. 1. :ronnded. 

, snd range in 'size from 4 inshes te less than'vl Xnsh;in'=~sr. :-' At 

the' base, , 
t' he yai t isles 'are 'veil 'oesentsd; however, -. 

' tosard-the toy:ths 





in "the thesis:drea, the unit; rangeas in thichnsds- from '-N&: feet' to'a 

feather edgsx 

Cietaosous Sandstone 'Unit ': ", „;;;; 

i 

- 'oohs drxx+a@dmfOrmahl km by a auddtons, uui %hi:~ xsxa: ds 
' 

', '", ';:x' '. ", 
, ~, ', . ', "reldi at'tfmx tabid„, 'M grades, upuurd to QQf4 j". ' . , lt:. 'Q. Q'bxxdi&, -te;. oosr, 

:, &s souse&idatsd, i'slightly'osl~': ssndstohej . = 
xm the ', , . „-. :: '. :-: . ' 

loser-. part oui the' unit the, 'sandst'one' is dross . bedded: snd-', hcxxta jm'sduxy 

lxxxer. part grades «psard into':a-slightly, oaloareous, '-'massively'bedded . , 
, ' '~one shish in places grades' laterally into eiltstune. Tha;sand'- 

'stone unit. wsathxas-:. very readily into. a red . sandy sall' shish. 1eeks lihe , . '-, . 1 

the southvsi@erm pert of the tuse& area. -'. The thiohuesj of this 'uxIit. 
x 

; is abo'ut:::lao' feet, . ' 

Cxetaosous' Si1'tstone @jest 

' ' ' "':::", . "-Ttmx=SXpXtsa@. tx~ ", thee' iq'if', ';end"'the!: uhderlyfng- ~jie', ie 

pissed 'a4"a '. potmt v4ere' ths. 51St-steed'materihl- bs4omes' p~ixisat '. The 

uxxtt . is a buff, to'. gray, ' massively, . bedded, hlightly fohsiXifsreu's, csloax' 

vous: si1tstoue. . The oe3oaroous ooutent' inoreaaes: toesrd the top~ Ths 

large- ~t"oX oalcareeus osment in the uppsx stltstoae'. bexhx ~' them, 

stand'oht, as, rssistint 1~. . Gastropods and. Bi'aohiopods sre'. soakte&ed 

through the unit. 



. In the Hilda-sauthwsst area - this uaft. 'is- about 5Q feet 

tbich. 

~!"' . , '-, ::, ;: -"'", , '-. ;, ':;. , !'; ', "„": „, ':, , '. ' „';: . . , -':Wjtaceobs'Id'uebtoiie 'gni't, ;-. ';, ':, -'. ;. ';:. ;;;„. , '; ';; "";. '. , :;, , ;:. '. i "' -, — ' 
~' ': '. :""-'::, --";:. "-' "':;. :. ". , :. 

' "', 'fhe, . contact=between the' skltstone'. :batt aud Ifbsstcne, ' unit iif 

-'iilaced at the first yridouinantiy calcareous; bed . +his unit' Is- buff ' ' 

, ; -, to. gray;, 'wadi+sr. , to fk~ned, ares'acbccs'--wmjatbne'. ' 
%ear:. the:. . . - . . '- ==:-:. :. =-:. : 

I 

=; -: contact:. -with' the', 'ail - ~ ', ' unit the. ltumrtobe. c~' many %lech, -to — . ~ 

'=" - ' . ' -'. "-«grey'-, ';:"dense', chWt'-' nodul'ee';which, ' weather oct 'ibid'. Litter, -tbs, , surfabei'. Gal 

' the loIscr'x'5' feet', cif '. t+s. iinit 'ki;Aejjoje'd;Ln thw; Hilda-, Southwest area'; 

~ 414%@%QY '. $28fzll. :, 

In tbe Hilda-Southwest: ereai the Muobeoic eedtuents are limited 

', *o' stream. 'jnd 'exluwic3. 'd'eymiits whibh, consi'st, "of:eaad's, travels ~ s'sd 

. "'cobe crt'orate's' der&ed- frcsa paleoeoic and cret~'y'Ache+ 

These''deposits-:'Nable frau e feather. edge to:over'20, 'feet-. ib 

khtchness. : %xey. are Imreeent:-in stream walleye. : aad. at':. :the base of:many 

' h'IXls' 



STRUCVURA1 ~GHGLGG 

'': -' " " '-'Althongh 'intense strdotorsl deforJRatfon oecorrsd ddring prs»' '~ ' 

. -'cambrian, tins, 'thss4, ;oondgt'iona da 'not seem te". be rsflsoted . in the 

'lee np1fft. ih ths;%lans' rsgi»i . :aoeordfng to ssllards (1884, 

-' p "saE;hsgsn;in, hats ssssiesippien: thiis, . as -svtd~ by the -thixeinj 

of' fossr, giseissippidn. strata eyer 'the 1 isn't region. ' 'Sells'rde; (1984, 

pi "@V) 'States' that' 'tW. -, :major: nplift wae-oz post-'send end', pr'q~yon ag6;. 

avond;, ~-. ~, . (leds„p. ' ulIt reps t, that in ths usn, 

region roche of Strawn age hive been. fanltsd and . thai Canyon strata 

. „. . deposited prior to cadyon. time, . the faolting may he dat'sd as. of, post 

sti asn and'. pre~yon'ege. , ':, . in 'general'j the '-strikes 'of;„ths major' fsillts 

in, ths. , Llano splift. region trend northsaitmo@thssst. '. . These hrs normhl 

:-:feelts''"and have, dipe ~g. from Sgo' to Sso, aooord'ing to Clond and;— 

(1948& p, 118) . . 'The:aotnal di'p of the. fault-plaues os@id not 

be determined' in the tb'osis area, . fhs minor. , faslts vary. greatly ae . to 
\ 

, st'ifhs and direotion of 'th'rss( 

- Jn most of the Silda-SOnthwesf, Mea, tha- dip; ef ' ths Paleozoio 

stsata is toeard the. eontheast at abont So. Ths-crstaoebne roohs ere 



FAVLTIFG 

. :: ' - Detonation, of Paul'ting'-, . „' 

-phial'ti, in . ths:;Hflda, gouthesst ar'ea, sere detested. -hj ''sorer'": ':. " 

. . ciiffereotc. sethode'. :;, ". :;In septi'ip- esses;-regstatioM linsatkeh: indioytsd, -, 

i'. -"", . . :!, ', ;;. ';. -;, :-'. tha, , teao'e, ', of, :a':fault'd 1ccsh'. (pl', , :Ptvf). :. , '&pry fauxta. were: , rene/stead. , 'eh'st'e 

. "Itgikj' ~:;the:~petti'on, oi ';kmissiok. ci'f';:etiata~ '", gr'r'ati4'strikes: and'~:, . ". - '-:- 

= '-"dips, ':~t';~natf'on:"of'-'beds, ': jmsenOe;ok::fault 'breoota, :;-ahd:aotual, -'. 

detest . 'f a@3, tin'g 

ln. faults shcire the. gelge sandstone aasbsr sas involved. -thih 
l 

slivers of hard quartditto . sandstone stand out, on the serfs'os, 

Tha faulting, . in mist parts of 'the thesis area, sas Sq'osnplen 

that dt. its neosssarp. to trace out on' the sicrfsoe. cash individual fault', 

Qost; hf"the fcacxts:, ooonr, in a ons half pile tdde, , northmen' 

ross that orossss. the"seater of;ths theesis 'area. . Although there, erd " 

„'t 

great'as;t+t cif. the"faults in the central 'iane' ' ' 

SISKIN with-. hler hranoh faults . trending northeast-Southeast' -. arith . onlp 

three'-ezoeptLons, ':sL1 the . faults in the central none are ~own to . 
I 

:: the:. liest~' 1n all, ths falQt sane" has a. total displaaemsnt of. mors than . 





' hx0'feet. . Two;mccQyr faults'aooount for--'Ijost of"this throw. ' 
';. . xn the'north- 

ern part of this gene~ the Bolbrook fault, eased b' y' the"ccuthcir', :frjon. tbe, 

B, ' BOlbrOOh ChuCVeyc, . brings'. the middle Part Of. the-, K}'Ohery Sandetauejinte 

hontaot ii4th . strut'a: of. the: middle part of. the-Morgan 'creelr:-xxesstoue. 

Xu planes, 
' 'thej:throw of t+fs, fault, ia aspirated to . be 'greaterc than 549 

Bxohorxc. . 'san@eton's:. . on tbe upthrown sands, og '~' Boxhrodhc fault';: 'i~I. , p;, 

' ' "-: haiC been e~=dCrin:~XjW::the HOrgan Crash Xiiiestene-. end Cap-'Qenntc4n 

~'LXmestoue on the' down~-' side, thus Torsion. axr, 'shiest, faul't~line, . „, " . . 

soarp (px, . : wx6~:, Tha xhcffan, fault, bemud:by, the. author, :fr'on- thh Ei 

. Daffan Survey, is present in: the 'southern part, of the central fault uono, 
P 

This fault' diaplaoes buds of 'Cap-Eountafn 1' nests'ne:into gcnctapckiitkon 

With peint. peabc Shale~ ICOrgan Crash Xineetune, Wold ~tens, and 

Lion Bountdin ~stone beds. - The fault. varies iu throw fran somewhat 

nore than 814' fest -in the extras southern part of, -the thesis apse to 

lese . than 50 fest whhre ths 'fault is, . kntersented bg"a niner. fault . in ths 

den%rex . part, uf the" ereai, -': Acc '. ObsecId'en% gaul t". 
, 
'line. soarp . $s 

', '. '6y the Qeffen faultc. The renatnde» Of . the fauXgS ih:the austral aOCuC, 
' 

. . . Other 'than 'thi, HOXbreuh, . hnd Qaf fan faulte, 'are; Of" 'einCnc' Saggttude-. '" 
Xn 

general, they bhve a throe of, Cess than 50 fest and trend northeast-'. 

nuueronu gcinor faults -trending northeast~uthuestc Xn general', thous 

. Of, Ress, then 60 feet. ' 
'fhey srs responsible for the repetition of the. 





I :-:-:-'. 
': —;, '-':::;- . . 

:: . '. ". :--' 
. 
' -: -:- . ': ';::-. si . 

!. '-. 

'. 
-. 

' ' 
xN&igsa cissh, pdint ppah 'and. yan &nba &babevh "on ths 'suvfaoe. '': 'xn: ths, . :' 

. , 'soutxun'n- pa'vt of, this scca- Vie faults' aye objouyed;by alluvial outwash'. : 

fyoa ths Cystacsous hills, -whish mal es it difficult to locate, thskf. ": 

. aotu'al', "pss$'txop. 'lhw, :faults xn ths sxtx'ens eoathmi7itsvn, . pavt:of-: ths". ';, :--, 

I 

, en: wQ 'oveg lapjjjIx;-, ~;. undf stuvbsd'". fhatassous" s tkat'a „ 
To:ths east of. ': the central- fauxt:, nous". eis 'iuaevous, . snaxXq . 

ncc'thsaatasoathweBt 'tastkling fINxts'which& 'fM'. the nest;past» ave. 

entivexy within the Cap-lxountain limestone 6esbav (px. xvxxxy. %my 

of' then have a thvow of xone, than lb feet. ', They= ave downthvown:to:, , ths 

suit@west. " 
Those faults, althcqgh they. ass ~its minav, wats uiapped, 

bsoauss-it ia believed, by'ths authbr that 'they 'explain ths exoss'siva 

Width Of the Cap EOuntafn Xiaeetyne Outea'Op in the hilda-Ssuthvest esca; 

The gonsola':faultv ~. by ths adthov fanon ths P, Mnsola 

suvvey» is, tha Xsrhwst'. fauN xn '. this «sstbyn pnvt. of ths, thwexs . dywa, 

Xt -byiigs aid@le. Btokovy s'tvata afainst the uppsv p'aa't of the. Cap Baiintain 
/- 

Btvata+ xt tvsnds. nopthsast southwest and is downthvown'to ths Biox'th» 

west This fault has, in plaoau;. a thvow of. ~tax than 89Q faute- Xt 

gavav an wheat fault-1&!Is-'eoavpi xn„thb' entvesb' sontheabtevn'past 

. of ths thssih'. ai, 'sa, saaxx faults, downthrown tb the' northwestq cause ths 

gepetittion of hion Mountain snd Volga strata. 

snobs faulted, 'Castaneous stvata seem to be undistuvbod by faulting, . 





: '50. ''„;::::. '. 
' 

7 ' 

. Therefoie, tha. faulting in' the Hilda-Southwest. area ooourred aftec 

, . -::, dccpos'itfon cifj the 8an 'saba--, ;limestone and-prior. to'--the deposition of. - ='- ='. 

'=grdtiedoha reohe. ", ', ' ':: . "' . '-; ' . '-, , 

=--: —:;- =::. —. , feud-. and- Barman-; —. CLS48c; Pl, 1%8%-haVa:nttCCCPted . tO' aSSOO 

the faultkng in. tha Llaho-:uplift iagion vith tha-Late paieonoiu. 'fold-. 

~'nf. the. LIaharfa. geOSP~ The =Llehar4a, — gaeayieldae. =-vae 4CVel~, . c, . — . 

involving ths' cjjedkmehts' 'in:tha geosynoxfnep vau, . pr'obably aoqompanied 

by. a movement to. the, east and. to the ciouth . . This. jcovemant 'placnCd the . 

Llano regicin under toruue' oausing it to fraoticre. Clciud and Dames 
f 

'aha theoretioal, , tens4onejt ooupldcc. 'dieveioped by 
aotive oompragsion frori east, and Qohth undid, 
cesult in "features aligned;donfjnantlp in the 

es +n@, ion 
region 'is 

e . theory, that. the faults ici' tha Llano region ccera formed entirely ' '' 

hy . . tensional atreeees 'is. ccot, believed to he' ~ts'by the adthore 

to, the'. Rohr&oulonh theory . of fraoture (Ter~i, 184v). Qnder homogenous 

. oonditions, , a normal fault vill ooour when 'the ~, prinoipal stress 

iou is vertioal, the ~ prinoipal stress direotion is hemi 

t@X p pe 1 ' the t ih faults, h 



, 57, 

stress dfreotion is horfzonta1 and para11e1 to the etiike of the fanltS:" ":, 
, 

:-. 

! 
'WXs. sitdation ahonid r'as@it in:dips of abont-'89'. te. 70 degrees. 

I, '. :, '; ', ;-". ';, ', , 
'= ', . '„' - 'A'es' the dJys of:, ;t'h e faints fn, ' the Ll'~, re@on. ' are 'higher than' 

'c''v~ ", 1 '. , ' 't+'-dfys, nf t'ha" theoretic& faelts' it, lKleid. -'. snack'that'. ether. ifadtors. . . " '. :. . . 1:::1 l ", . 

I;. ;;: . , ", 
' 'are also in@aired -$n the-:streys-spsten. 

'I-'; -'". ' -::-' =, —;-"=;, . "-, ::;::-'. :-=':-*:. ':. . - -~g hhe ~eh'1'Osh-;theni'r, 
' 

the' ~. :yrinnfyaZ'. sere'ss ':-. ' . "=:-", :: 
' " 

-" '- ' =An', @e' 11ano regtoy, . sodium''he"rer'tfeal, ' ' the'~; yriiek pal. "gtress „= == -';. . „ 

. ', '. '. . sonld=-%4:;, nrients4;;in, the'~st southeast: Mention:;;ahd the intctr'-', '-. '=;, ' =, . -' 
' "". . ;, ace@ate yri&5yai' Styeced'. 'hCenXA'he ffC. A, 'nergheaa~entheeet:diretjfiCSa'~-'„;, ' ', -, 

- . ~ganef%&in. Of. ' the'-' penh-and Sl'ight eCidifieact'Xone';$n the: Strd'M- 

. fi4a Vis:-theoretically, aitkiniyated streeter'~ 

Exeiyt' fer a'See', kinor "orosy'' faith "ths trayds nf. the fanXte . ' 

i'ji' thi ', Hxxdh-'spnth@eet" ~, sre ks:ansqydandct Mt' . thci" y'estnlated. stress 

cps tscsr . 
i 

' ' 'Socio'. nyliit';of: the"area 
l 

c 

'":hdaorgpticcs of . yyXgk'hg 

Ther'e is no, 'eager; folding:in, ', the Hilda. 'goathsest area, " Bose@sr. , ' ' 

a-. gentle: synniina, 'fores h. , geng, nj grow ylatean fn the'north central' pait 

of. the thgsfs 
' area i ttia dips og:. the flash of thin. synnl fee. are c 

'3o snd. :it Plnngas northward at, Idhoutc Ie xt. shojnld hg jaetsd"that the 



dip readinge'icIare: tid'en' oa the San Baba limestone wWoh:is:affeoted bp 

j, . : ' ' „oollapse Strccotccres': and slclsping over, b 1oherssi, 

t 

0rfgiCc of Felding 
I' 

-; -, ;, ; ' ' 
', fh»:spno1ine in'ths jjiilda"'3oicthwest . area-owAd:, hence. been' 

' ' ~je 'C~al "+p Of the . bede ~' thee thgeg'ja aphh ia'. teeard 'the 

. 
' 'aeiC~4'" . :~Pt: taj'iCj~k'5%e' thetc the-ÃOlhrenh'MiieXf; +4k 'kt'iC=~Cjejn 

-' Side"te thecee& SOS' RCCe'reSCClted. in. ensngh-drag -tn hare f~-the 

Xt- ia-'probable that the', spccqlinci sas forsed-kp '. t'eetoj @s socce- 

monts along eith- other siightlp warped areas'. in this Llano region~ 

slooording:to chord snd' yarnss. (1648, p, 121), gentle-fe4ls have been 

repented Q Other-. areae but "Set SnOCCgh Oh'SerCCatiene haVe been"iaacde Cin 

this tpye-of folding apccr ths ciplift as:a shple, to'4dtecceckne. ccchether 

theee felde hery -a. peters, -', eh~, a relatiOhship tO the. mgeir Streeeea 

affebti'ng;. t'h e 1'land npxifi dr . eh@ther:, they; ars"ecfthocct„'pattern-. or hcsse 

a:d'iffe'rQst: pattern for'indiccgchcal. fcaclt hloohs", lf, . the-'spsdliie $s 

, 'dne' 'to. %estonia fdi44ngi' 4t'must haice formed' prior' th"er-, ihiring, the ' 

fcdclting in the arAa, ae the golbraoh faccxt oats its eastsrcjj xisjb 



G~Uttlb QllsT'all ' 

dT~' 
ln 'scminac'ising. ths genic?gip history, . 'of, ;the Llano segiocic'- 

, 
. tain, hinge: modkffoagions of ths isglonal-. h$storjl", ', ccikl hs:-made„:sp-css' '. , 

I. ;: '. . " ' c ' '. ". 
, 

' tO:CIOnf @Ah, '' te';1CCgal:ykX'iCC'l@~eni 'in, the", eJfAPMOnmenk:ef l'dePda ~Wc': TSedO': 

ccndtfiohtksss. -cc)i), be;giseqssed in, a goepesison- of „~:, . Sigda~~st: 

' . ":;ginse-'. Only: Cimbiian and CiretagaeiCS CCOCCbe im'j' ~:inc:the 
l 

Bilda, SeuthCCeet: atea, - the . gaglggig hiatgty Of the ':Ps~inn, ' 4a'dCnciakan, 
't 

Devonianc, Hississippisn, ' and Pennayivanjan pacdods wall bs taken avon, 

othsic souxcoea. ustailed disgnssions on the giglogio hietosy of the, ' 
Llano region have been prossnted-hy paige Q. 811), sellards f1982), Clead 

and ~ f lpga), and gavnss (aegg). 

Baa'tsg'Rr~iijn ties, great. , thiohnsscies of ~ohss, '. shalee, ' 

asd lkecwtenss ccevies deposited "Zhede secUissnts cease then:faded, mote- 

t 

! 

and extaosive hcssion tosh plage pnios t9 the deposition of Palsosoio 

amsCcnt Of xelief. 

xt ~s. that at least past of the erosion'qf . the pythian 



of jenti faoti"*, , and tres'tsd, x3axid. giains' 3n the. b'cool"'part; ox" the giohorj 

I 

Ths ~ee-ef %oner and Middle xhaxbrian'sediments 'indicetes 

that either erosion tosh, plate throughout' thixi. intsrral ox' that these 

sedinents; sere tenored' prior. to the deposition. of. :the, Uppei. gaebri~ 

::, 
' . ', ' 

=33x late. Cashe fan . timei shalioi'. seas. . . t~pessxxx. ever'. ths Pr'e' 

', ;:, '-'-. '=- =":-'~'!' '-:alibi ken. :xxIIrf4'pi'atid-', 4x'gpxstted-', t3xe'@Lohxlfy ~%she'-': ~. 
, 
'fxgggx:;::. 

p+ 8) believes ~t". . , 'the. 3'xnxsr, part of the KSokory sandstone~ 'al'thoaf3x ' 

fossils, say not be, Late Canbrian in'age. RLs'belief is based. , -on the 

a diffexent emrfro~ than:dose the rest:of, the nesber. 

foxnatiomd: oongl~tes izrgeates a f1uotnatien of ths sea 1swsl. 

The:poorly. lithified:-pieces of, sandstone oearse, :sand grains'x . 'and fossil 
' fragments ehich sospose the dongloxisrate sexe probably eshssd by a 

~ ng assent o oal~ sateria3. and the- finensss 

of 'the' sand teesrd the top' nf:"the 33iohory xxssbex. ~esto a sloe wearing 



down od- the' aomca- ix'ea, ' This Xowex lug. oI the - land: oonttuu'ad -uhtx1 

' " - oaxbouate eat~ w'aa the ga'edoatuaut sedtgent; 1t is'pousibxe, -'how- 

~ea» that 'the ohahge Xrou tbo sandstone oI, . :tha JOohiay' ~t to' 1isle- 

stoae of" the' dip;Efountain-with uo appreciable- auouut o$ abele:deposition 

dua'. to a:. depxhtioa iu' tha, auount of disaugsejpitad. olaetio @atua. lax 

in; thjii, '-'souwge', -aswua'=:-du the:;sandy::. uahtxu ef- tbe. ' xow:, ;4gXxuj 
. x~; ~ w'as 

4!4eaowed j puediygtatIbu'h;'. uf:;~to, :. '$0en, +e 'nea: buoaue:, ~~te: -. ". . :;"' 
l1 ~, ;: the: aweuiuioue- uatMiax:- xn'chant-; Lb tbe- jjiiddlk ~", -'of the: cap. ::, " 

Pountain. -linea%one:-iudkoates that. the laud. uass. was. :st'XXX, -'a pohitive 

~ ~ 

' I 

indioates"that xwduainh oonditions' we@', e. px'eseut dating tbe . txiae. 6f 

deposition. Xf . the-glauoonite was depoaited in waters og osidiafug oou- 

dit9. oua it wou1d pa'obabxp have been' altered to xtuouite m'henatite. 

The bede iniwbiab tha gxauoonite is found axe iutedoatexy-asoss-bedded 

aud Contain oaotaiu, bk'oRen and wctu coseix, fx'@@Rants ~ Th+ iudioates 



l' 
-', . : "=: thit the "j3'sano'nd ts:was dep'ositsd, probably in''-qu'let sate'ri caid then 

'. resor3ced when-torhdlent oeisiitions prevail'ed -. " ' 

, The ahem+. frej th'i, 'thinly heddedc!i+Xy, g3en'OCSCitia, -', ;:;;. ' 
~, . c;, . . . , , 

. . -:, - jlccnoonitio; s3343bt3y fossiliferons sandstone of the. bolos rspresents- 
I; 

roption-', in depo dition -«esiiltinj M' a. s1isht dis~foreitg '. , : h;;:, . ;;::;;. . . -;-; -i 

. -'' ". , ;. :-, -. ~-:fr~, 'tbs redbo4sj':"aobciitgi'd's' . ef, '-the~4@ 33oonc'ta'in-'cab'aber, ', to, ". . ". -'. „:-;=. 
"". ==:, -'. '- 

cniidisi3sf sondftiohs-'ia tbe -beige ~' ebbxd . aouwnt: fo'i'::the ahisnos. :--'. 

of 'ylanoonite. :Sr the Beige sandstone. ::- The tbiobsr 'beds 4n. "thai Wslge, 

-~oI3e avs. ihdioati+: of Ihors rapid'. sedgcseijatic@'oa";to'-:. 4eposkttion 

csM3M Core nnifercc and lese tiirbhlent deposition ' '„' . 
Tho gradnal %no~ in the auonnt of, . oarbonaM froa tbe 

Talipes sandstuej, njord Ai the Norton wesb. l~ese is ches. to d slee ': 

osbillatien ripple sscrbs 33C the basal 33organ-. Cteeb; 'fonnd' in tbe thesis ' 

'epee, , indicate that ' the 'sess. ;sar'e. sheller, :;, ', 
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