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OBOIAX}Y OF TBB SCBBP PABTBBB CBBBB ABBA 

BASCBI COWPT, TBLAS 

ABS'T B ACT 

The Sobey Puather Creek ursa 1$ looatod ia the scscthsra port' 

of Bascac Couaty oa the southeast flash of ths ~ uplift of osatroi 

Tosas. Boobs beleagfaB to the Bilsy sud Bilbosa ~ forastfsds of tbo 

The alley feraatioa, ia asoeadiag order, is oeapesod' df the 

Biska¹F ssacistoao, ths csp Bsuataia liaostoas, aad the fdoa Bsuatsia 

soadstl%0 ~c Tho Bilboras ferastioa ia tbs ~ order ocscsfste 

Of the BO1SS esadeteaec — the IBCrBSa Creek liaootCSCS, the Peiat Peek 

~ hale, sad the Baa Saba Iiaostoao asabsrs. A thick biohera scms, yre- 

riousiJ iaoladed' hJ eoae ssccloBists Ba. the ysiat Posh shale sa4 bJ others 

ia the Saa SISS Xiaootuaec uos sopped ia the tboeis S¹ea OS a separate 

uait sithia tbe Poiat Pash ssaber. Tbo ouyosed Riley faraaticuc uas 

~ st~ted to be urer 4BB fest thiok; the eccyoood Wilboras fatti~ sas 

~ stiaated te be 30S feet thicch. 

Tbe ssyssod s'trots here a Boasral aorthosot etrfbo aad diy to 

tbo southeast Ths stoa 1$ eut bJ asap aorasl feRlto shish hero s 

al ~thosst trsa4. Tho salg euler faults assur ia tbe aerthera 

yart of tbo s¹oa. Bcwesous tree liaeatioas ebs~ed csc serial yheto 

~ rayhs of tbe seutbora yort of ths sroa ~o fsuad ia may oases te h ~ 

~ ssoofetod sith saall faults. 



Ibs stratigr~ aod strsotare of tbe srsa &ra gessrallf ~is» 
teat sith @serial ist~~tatiasa of the regiesal geslogis bistorf. Ibs 

sees~a of a assskvs saadstcae lsas is ths Cay Qasstaia lissstsas, 

hossrer, asggssts ~ local isflsx of detrital arterial dsriag Cap gtuataia 

ties. Ibis has sot bees yrerfcawlf dassribed ia tbs 1iteratsrs, 



ONOIlf)T OF 'XNR SCBEP PANfNRR CRRRR ARRA 

NASON COUNTT, TRLAS 

1 ST ROD UCT 1ON 

STJCRNRNT OF TNR PR(ILRN 

Tho gsaeral obgeotfvo of this tboats is to farafoh add1tioeal 

stratigrayhfo ssd otraoteral goologio data for ths purpose of brosdeaiag 

the orera11 asdorotsadfag of the geology oad goologio history of the 

Llaao aplift The syooifio obgootiveo of this thesis arot (1) to aop 

~ ad dosoribe tbo «apooed stratigrsphio aaito ehfoh oooar ia the Sohey- 

Paather crash area by ths lithalogio deterafaatioa of f~tfoa ea4 

aosbor boaadaries; (S) to ssp ead doterafao the straotaro of tho area as 

~ spreooed by the oooarrmoo oa4 aagattado of fsaltfag~ (S) to dstosajae 

ebother tree 1faeatfmw ebs~ed oa ~fal yhotegoayhs aro ths resalt 

of jofatiag or fsaltfag~ (4) to establish stratfgrafdsie aad strooOIial 

oastiaafty, if eay, beteeos the arses bordoriag tho goboy - Peather 

creek areal sad (s) to sepyort or aodifjr tbe yrsrfoaoly deeoribo4 goologfo 

history of tbe Llsas aplift through the oasafaatfea oad iaterpretstioa 

of ths stratigraphy, 4ttllotoro, aad to(iogrogdlf. 



LlC Jcf Ici 

Tbo &shop - panther ~ area owsiets ef approaiuately 13 

~ cpcare nilw Iooate4 is tho oocctbera part of Vases County ssd in. tbe 

~ cactheeateru portiw of the Llaao uplift of Coatral Tesw. Ths area is 

beuaded Ou the Wet aud rOOt by lesgitudee 00 12elC ead 00 10e2C CCeet» 

aad oa tho south by latitu4e Soo 33. 8 ~ north. Tbo northern bouadary of 

tho area ie forue4 by tbo ecacthwet~iug Llaso River floeiag betoew 

latktudw 30 30. 0' aa4 30 39. 2 ~ noreh fooo fig. 1). 

ACCSRI I Rl LlTT 

Tho Sehep - Panther Creeh ores ts easily rwobod by traveliag 

2. 4 silos south out «f Racon along ~crehrhet Rood 1923, ond thon 

turcLtng ewthooet ou a bladed wrth road, shish io follou04 to the loe 

eater bdfdge erowfng w tbo Llano River. This bridge is looatod ou 

tho boundary line ef tho thwis avua at ite csutbsoetera liait ~ Af~ 

orowiog tho Llsso River bridge, tha bladed earth reel oeutiauss south 

through tbo western part of the area for about three cpcartors of its 

length. pairatec reughc laat passable, ranOh resde, branohing 

~ ff to tbo east fromm the above bladed reed, afford aooese to tbs aerth 

~ O4 ooatral parte of tbo area, Tbo wuthora port of the thesis ores io 

reached by tvaveling' ll utlw acacthoast frau Vases aloag 0, 0 gighoay 

07 tO ~~bet Reed 903c thouW tureing OWth Ou rand 903 SS4 . 

traveling approsisately 4 silos te thb bladed wrth roaci braaohtag of! 

to the aputbswt at gilds Church . 9urious private ronoh roads, branshiag 
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north tnt this latter road betueoa 8 esd 8 atlas southeast frau sffda 

Cburoh yrcwfdo assess to tho saut)cere part of tho thsefs area. 

)%BROS OF 1ÃFSST1042 1CM 

The field sorh for this thesis uas ooaduoted betueoa ASw Dc 

esd As~set 1, 1888 U. 8. Dopert~t ot Agrfoulture earful photographs 

DFg - 11' - 188 through 121 uoro used as base asys. Lithologio ooataots 

~ ad faults mre ualhod out aad curbed ou acetate eiw'fere ocwerfsg the 

earful photographs. gteroosoopio fsrestfgatfoas of tho aerial yheto- 

grayhs sero ooudaoted to si4 ia the reoogsftfcuc of faults ead iftheiogfo 

bousderfee as fudfeatod bF pattorae o! vegstatfes. 

4 Sruataa ooapess uas used to detmwfao the strfhee aad dips 

of eccpoood beds ead oae also used ufth a aoasurfag rod to aoasuro the 

thiohuesoos oi' dfppfag strata. 

Dilute hpdsoohlcu'fo aoid ~ used to deteraiao the eufstucloe 

icf ealo&m oarboaato fn roohs shore its preeeaoe ms eet dfsoerafble to 

yREVINJg 1NFggTICUEF Icgcg 

f)trip goelogfo fucostfgatfous o( ths Lleao uplift sere oem)usted 

lip Fescffsaud gooaer (1848, 1848)) B F sobuaar4 (1881); C, D wafeott 

(1884); O G gcdutwrd (1888); eud 8, T, Sill ()882) ~ Those farestf 

gatfeae ~c fer ths uoo't pEtty Of e ~CN&afosaaso suture but sere 

fuportast fcu their reoogaftioa at late ~faa sud other yaloosofe 



roobs ia the Llaao uplift. Rosser (lgdg) dated tbs roobs csc th ~ ssa 

Saba Riser as Csrbsaiferous aad Biluriaa. Sarraade (Bridge aad Girty, 

list, p. 240), hooeror, reoogaissd that Rosser' ~ "silurian- fossa adrs 

«pcivalmt to the lou~t Paleosoie faoas of gisoousia, 

T. S. Caastooh (1SI0), ia dssaribiag the aiaerals aad ores of 

ths regfcca, fatrochcosd the asses giohory seriss uad Riley series to apply 

to the Casbriaa roohs esposed ia the uplift ~ Ths ases Saa Saba series 

sas applied to strata shioh he srrsueously dated ss Biles isa ia age. 

R. S. Terr (1SIO) deduoed that the preseat drafasge ia ths Llaao 

uplift origiuated upoa the Crstaoeous strata ocerlyiag the rogioa duriag 

Tertiary ties, «ad that it beoaas superiaposed oa the uaderlyiag Paleo- 

soio etruoture eith the ~isa sad reaoral of the relatisely flat 

Cretaosous roohe 

Paige (lsll) assed sad dsssribed tbe Cap lhscataia aad gtlborus 

f~ticscs. Sis dy@uitioa of ths Cap gouataia iaoluded cost of the 

Cap gouataia lfeestcucs aad all of the Lisa Ncuataia saadstoee seebsrs of 

ths preseat Riley f~ticac. Paigo ohsaged the ~ "giohory ~les" 
(C~tooh, 1SSO), to giohory ssadstoas aad plaeed ths bouadsry betoeea 

it aod the cwsrlyiag Cap )bxcataia f~ticis olthia the loser beds of the 

precast Cep gocsctaia aeaber. gie defiaitlcuc of the uilheras fsreatioa 

iaoluded all tho ~ of tbs preseat Wi)horse forastioa sith tbe 

«coepticm of ths Ssa saba lieestoae, whish bs iaoluded with ths giles 

burgee 1iasstoae. Ssigs (lglR) uas tbo esther of a Q. B. Qsologioal 

Surrey folios iaoludiag ~ detailed gsologio esse oa tho Lian coed 

Surest t qusdraaglss. 



La 1010 thb serosa of Eemoaia @oology of ths LLal~itg of 

Tssss pccblfsbsd the first ssologis asp of Texas. oa this asp the 

palosasso roohs eroyyiss out ia the Llsae resioa ~ usdifforeatistod. 

Ossa (1001) roc~ted sa tbs «lssl reefs ia the Silborss f~ 
tioa ia s ysyer reed bofors tbe PalaeakaLeyissl Sosietp of buaer~ 

Ludce oNL Sridgs (10SS) sero tbo first to establish fsussl 

soaos withia the older Psloesoio roohs of ths Llsao uplift; tbsp attsayted 

to oorrolate thea sith pslsosois roohs outside of Tasse. 

sellsrds (Nod) 'aetiosd ths thisaiss of the loeoissiypisa roohs 

orsr ths I@ass uplift sad proposed that this iadisated the fimst uplift 

of ths reSLsa. 

)aidde sad Oirtp (1057) published redsssriyticscs of fossils 

shish sere origissllg dsssribed bI Sosaer froa the Llsas regisa. SridSS . 

(10ST) also ocereletod the Sppsr Csehaisa roche 'ef T~ sad JCssouri 

eith these of tho upper Sfssisstypi Volley, ssd, ice tbo esse paper, 

desi~ted tho Lisa )Loaatsia ssadstoas as ths upper asaher of ihe Csp 

Lcouatsia fsrssdisa. 

Ths tuatifsets oseurriss ia the hsssl ioSLccrp ssadst~ 

desorNcsd her assess sad ssr)s(nsoa (10$0) sad erne iatoryratod as as 

iacLLostiaa of oelisa osaditicscs dories the deposits of the basal 

clowL, ssrses, sad sridss (1000), ia e sssppeboasiso psyec sa 

tbe Slleeburger Srauy Of Coatral Tseoec iaoladed the LLLShery SeadetCae, 



ths csy Rear)efa llaestoas, ead the fdoa lksartsia eamistoao aoaboro ia 

the Rilei forastioal they established tbo top of tbs Wilborss foritias 

~ s the top of tbo Ceshries. 

Bridge, Boreas, sed clead (ls47) rodefiaed oad deooribed tho 

Upper Csahrioa strata of the Llsao eylift. Rhfs paper ~ to date ss 

tbe stsadsrd strstigrephio ref~ fer ths Upper C~rlsa roohs of tho 

regim. The Uypor Cssbrioa «ss redofiasd ss ommlstfag of: tbo Riley 

forastioa ~oh is ooepoood of tbo Biobory seadstoae tbo Cop Qoeatolab' 

liasotoasa Sad the Ltoa Bocactsia osadstcea aoaboro; oed tbo Rilberas 

fcemtioa ekioh is eoaposod of tbo Beige ooadotoao, the Uorgsa croeh 

liasstoae, ths yoiat yoeh shale, ead the Ssa Sobs liaestoao ~. 
Bersos oad Bell (1054) rerieeed tbo stratigiayhyof the Llsao 

apl'(t ead iaoleded detailed ~lred oeotioas ef tbs Upper Coohrisa 

fatti~ o 

Bsraso (1SBS) 4aeeribod tbo leod deposits 'ia the Uyyor ~isa 
rooho of tho L)oao ragioa sad brief+ dooorihod the straotwre sad 

stratigraphy of ths Upper Csabr(4at strata. 

Sliym' (lsg1) sopped syyrosfastoly RO ogeers ailoo bordoriag 

~ ad ~leypiag tho casters portioa of tbe sohop - ysathor crash ores. 

sliger idoatified strata reagiag fa ogs froa late coahrisa to yssaoyl- 

OOOL(sa tiao oad asppod foaltiag ia the area esblbitiag a aorthssst- . 

c 

Seetheeet tread+ (b+y tbe Lots Csabrfea raebao beeerer» 'ores)ay labe the 

thesis eras. 



Tilsoa (1007) sapped au area borderiag the uwtlcsru bouadary 

of tho Sohop - Souther Creeb arw, Tilsoa ideutified rooho of Pro- 

casbrisa ead Late Caubriau ago. Sio Preowbriea roohe, howrsr, do uot 

a+oia the Sehsp - puutber Crash ates. As ia the oaw of Sligerce arw, 

Tilseu Puoogaiwd eud sapped faults hariag a ucutbeuot~thuwt tread. 

Aleccwder (1 QSQ) ~ Polh (100s) ~ Dural (1Ns) c Purho (1000) ~ 
' 

Greta (1Nd), Prita (LNQ), DaCCaeuiller (1N7), Xiller (1007), )Quctellm 

(1007) ~ ueuaW (100'7) ~ Seaife (1N7) ~ Soeot (1N7) WPPed aad. dedesillQCQ 

tho stratigraphy aad structure of Quell swttorsd arses oitbia )Qcsw 

Couaty. Oooleby (1007) waaiupd tbe giehory eeaclstwo thrwg)coat tho 

Lleao uplift aud proposed eleccattng ths uuit to fcrwtiw status. 
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A goasral espresso ot appraoiatisa is gi~ io eho raashero 

aat t~ eho silliagly ~ asooss 4o ihalr psopes4fas. 

eerial phoeograpla ane ocher squsieeeae ssag 4e'fag ehs progress 

ot ehs tisie serh ~ eho prepared' ot tho Agrfaalearal ass Welmatoal 

Collage at Veaas. 
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CLlllNFE 

Imsea Couaty is los«ted ia ~ seed~id rogfcm havfag ea sr«rage 

rafatall of apLeeafsatoly 80 iuehee per year. yar sana yours provims 

to 1888, the segfmc hss «sporieas«4 a ear«re drought ufth preeipitatioa 

tar bolos boreal. Tho rafus aorually an of short duratioa sad an 

usually ame fncpceat duriag tbe ufater sad epriag amths. 

Tsaperaturee rory frcm sear 100o fa tho ~ mmtbe to 

slightly balm 0 durfag tbe ofator maths. The essa saaual teaperature 

is spproafaately T8P 

VEORFATRW 

Tbe usaf~f4 oliaato aad thfa seLL ooc«r hare liatted tbe 

dsreloLscsat of vegetatfoa to a sparse ~sge of arf4 sad usaf~id 

types Arose ceuLsrlafa by Lfasotoae are ocumoaly oorered by eorub oah, 

psaiper, yuoea, Rsafoea porskmea, sud various ~ti. geatbend sead- 

stoa« cwltsrops are gee«rally assured by aoecLufto, «asti ~ sad aeedlo grass ~ 

Tftb tbo roosat abuudmt spriag raias tho leo-lyiag anas, ooepoeed of 

~ audy soil, han bose sou«rod by a ~ grooth of raga«ed, Ia areas 

aber« tho Welge saadstoae form a persieteat 1«dgs, 4esee grouths of osh 

~ ad oasti osour. 8teep slopes fussed by the Pofat yeah shale ero 44aeoly 

oorered by a««Lofts, oeh, oasti, aa4 psafper. Awtper aa4 oah «oraally 

4o aot gros oa Poiet Pash propos sud their pre«ease fa the thesis area 



ie yrohehly the reeelt of talus forseg froa the orerlyigg hiehera soae, 

nerieg the reseat years of droeght, the grorth of stirs greases ese 

~ioeely iayairecl. 

INXNKSY 

Iekatry is ths gohep yeether Crash area ie lieiieg te yro 

duetiea of heef settle, geste, eheey, aee pigs A sssll asoust «f fare 

leg ie praetieee is the ares. Csetsloepe, peaests, esd eeterwelasa eae 

gross os casey soils Nese mter ie aw41shle fer irr~ioa. 
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PKYS IOORAPSY 

Tha Sejkep - ~' Crash area is looated ea the southeast 

flesh «f tbo LLaao uplift, a royiea shish is strccoturallg a deus bat 

topographically a beoia. Tbe oscLtral yart of the deus, oesyosed of 

yreesalcrisa ea4 yalooaoio rocdcs, is eurrcsssdsd hg a ria of cretaseous 

roohs uhioh yreriously secured tba. eedire regioa but shish hsco beta 

roasted by eres&m. 

The thesis area asy be diride4 iato three yhgalogrephic 

uaitsc 

(1) The sert~set catt is ooagucssd ef sleoly risiag terrata 

shish proceeds south f~ tbs Lleao Ni~ sad ou)SLaatss sith ~ series 

of eortlasst t~liag hills shish coeur ia caco of tbs safer fault 

esses of tbe sroa. This phgsiogreplcio uait iaoludes a oeaplete eeetice 

frow the base of the Csp Ssuataia liasstcuce aloag ths Lleao Iirer to 

sit)Lta the basal Saa saba liesetcme shish oops ewe of the shore aeatioasd 

hills, 

C2) Ths oeatgal pbysiedrsphia uait of ths area ie easyosed 

of a lor, acstheast-treadiag valley forasd bg ibs meefea of the yearly 

rosistsst Hioherp saadetee ~ 

&3) The saathera physi~a uai, t isslu4os slightly ~ 
balf of ths total area of tbe sohsy-yaatbor crash area. Ths uait ie 

rolatiroly hidh encored to the sorthera yorticuc of tho thesis ~ ead 

oMsists priesrily of a hidhly faulted Csp Rssctaia Uesotlos platesa. 
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Tho oeathsrn aad oas~ boaadorioo of tilts platoon sro bordered by ~ 

~les of hills famed by tho relatiwoly rosistaat %side sandstone snd 

5aeysa Creek lisost~, 

Tho Sabap - Panther Creak area, berderal m the mrth by the 

Llaao Riwm, is, a part of that river's drainapo basis Other thea tbo 

Llano Rivw, shish direstly draim tbe mrthsrn part of tho thesis area, 

sehep creek snd panther creek drain tbo western to osatral aad oastera 

parts of the area reopeotivoly. Tboeo croaks, ss showa aa Plate I, are 

inf lassoed asitbsr by aornal stratigrapbio boundaries mr by fnalting. 

It is, therefore, spparaat, as Terr (l!80) shserwod, that tho stress 

oystsae ia the Llaao rogtoa are sapsriaposo4 Tbo safer otresns beosa 

their floe oa tho eloratod Crotsseem reeks 4sriag Tertiary ties aad 

howe suheeyaently eroded throadb te, aad hase heeano suporisposed m, 

the Paleemio and Preeaabriaa reeks, Soth of those wrecks drain mrtb- 

ward into tbo Llano Riser and are epbeaoral. 



STRAT10RAPHT 

lect of tho rooks «spaces ia ths sohep psathar csoeh area 

~ ro of Late Csahriaa aSe Reseat deposits of atasr iaportaaea sore 

shamash'. The stratigrayhio ooiaaa of the area is as follooss 

Wilheras f~t&m 

Saa Saha li~tcas asaher 

Psiat Posh shale asahor 

QsrSsa Crash liosstoos asahsr 

salSs eass&t~ osahsr 

Rilar f~tiaa 



CJQOR14N SEMI 

All of the reoogafssd aaEwrs of the Upper Caabrisa fa the 

L)¹ae uplift oro repreeeated is tho Bebop - yuatber Creek ense lUddle 

~ a4 Loser cesbriss rooks sre ~lately sbeeat tleoughcuct tbs Llsao 

uplift. 

Ths Riley f~tim, ss re4efiaed by Clcscd, Bsrses, sad Brfdas 

(104$, p. LBE), is ooaposod of sll Csahrisa struts bolos the uflboras 

fCaitfea Sad Oseaietec frsa boca tO tOP, Of the Biahery SSCSCetmo, tbe 

csp acsactsfa llasstme, sad ths Licac Qoustsfa ssadstmo soakers. Tho 

ccbore mits sere sssigaed ~ status boosuso their ocactsoto iatorgred» 

laterally, oroesfag fsuasl scaces. :The bose sad top of tho fmmtfcac sre 

mrhed by mooaforafties. The total thiohssss of the eaposod Riley 

foraotioa ia tho thesis sees is estjastod to be dBR foete 

Bridge, Bursae, SS4 Claud (lpdyc 

p. 115) deooribsd the ssadstcsces of the Rishory ia tbe Llsao uplift ss 

~osreous, ~l¹aooaitfo, sud yollm, broccac sa4 rod. The thiohaess 

0! ths seshor ssrfoe fern s . feather s4ga to 415 feet, This uerfstfoa ia 

thfohaeos hss bem attributed to . tho relief of ths yreoecdcrisa orosisa 

~ urfsoo oa ubSsh Bfcdacry sediaeats sore 4epseited la tho thesis ~ 
the ospoesd Efohesy eoadstme io outlasted to be dd foot thieh, but 



hoesuse tho loow' yart of the sssber does aot orop out, duo to fault~, 

ths total thiehsoss precast oaald aot be detera(ssd or ostisatod. 

Qooleby (1297, yp. 59&7) yreyosod that ths Sielwc'y ssadstoas 

scuba bs oleratod to forsatioa status ea the basis that (1) it is 

divisible fats three asyysblo suite~ (2) its gross lithology is ssrhedly 

diff~ frea tho ororlyksg csp Nsostasa wsostoesi ssd (9) oeataots 

oroeshsg feuaal souse aro aot psrtiesst oritoria for the olaseifioatioa 

of rosh wLlte. As such, Qoolpby'e roolsseifioatim of ths siahory esad- 

stwN ~ to forsatioa status say hsso s~ 

sorites 

but sisoo his )NNI 

poeal bes aot boss forsally aeoeptod, tho defiaitiea ef bridge, horses, 

esd Cloud (1047, y. 112) hse bees folleood. %hero eorrslatieQ ia the 

thesis sees hao heoa soda sith Qoggshgls eubdivfsieas (Qyyor sad giddlo 

slobs'), isdioatlass of sash have hsea soda ea the geologio ssy. 

1ho %ichor@ is poorly esposW ia the thesis area 

beoesee of a thieh soil savor yrahwod hg the eoathsrisg of the ssad- 

~ toss. Qwtsrope aro oeafisod to a aorthoaot~isg volley ill the easter 

of the area. Rsyowwee owroeyoadisg to Qoolsby'o dsfiaitfoa of xfddle 

siobory ooaur as huff to light bsww, southerly to greg~, dietfsotly 

hedded; oftea erose-bedded, friable ~oab. The seed is a~eood of 

sieur, sub~wmod, f iso to ooaras, quarts grates. led(vidual bede sro 

leatioular ssd vary ia thiohaoss froa a fm lashes to 2 feet asd «w~ly 

'ssbfhit oas~ordwafsg. Layers of hrooaish-growa, ehaloy, edoooowss silt- . 

stoao, up to 2 iaoheo thioh, ~ oithia tho sasdetww ssd soother sore 

rapidly. leeriaQ protruded )sdyse of eood toss. (ayers of astra-f~tiosr 
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the Ssth llartin reach, the Lian Bountain attains a thickness of S2 feet. 

This thickness is slightly narc than the asxiaua thiokness indioated by 

Bridge, Bomos, and Cloud (1&47, p. 114), but is less than the 80-foot 

thickness aeaaned by Sliger (lQS7, p. 28) in tbs north«est earner of 

the Schep - Panther Creek area. 

The Lion Qcuntain sandstane occurs in the Schep- 

Panther Creek area caaaonly as a gentle slope covered by liaestons 

fragasnts, heaatite nodules, and reddishWrosn soil (see Plate Vll). 

Occasionally there are found, in place, thin ledges af sandy glsuconitio 

1iaestans. 

In the central portion af the area the erosive action af Scbep 

Creek has exposed a relatively unsesthered caaplete seotion of tbe Liras 

Mountain (ses Plate V). The Lion llountain sanclstace is caaposed of 

alternating beds of linsstcns and sandstone verykg in thickness fran a 

few inches to 2 feet. Sell bedded liaestons within the nsabers is greeniab- 

gray, weathered to bra«n, candy, and glaucanitic, and such of it is eca- 

posed of trilabits gragnsnts. The ssndstono is usually greeaish-gray, 

weathering ta gray, slightly fissile, very fine-grained, glauoanitic, 

liaonitic, slightly calcareous, snd ~y cross~dad. Liaeetcne 

caaposed of trilobite fragaents occurs as oblique laainae in the crass- 

bedded sandstone at the upper and loser parts of the asnber (see Plate 

VI). Along Sobep Creek. cn the southern part of tbe @acth Keller ranch, 

tbe highly glauccnitic sandstone contains nodulos, in place, which eabibit 



partial alteration rom glauconite to hematite (see Plate VII). The 

nodules sleo cammonly contain small amounts of silica. 

c I . The Csp Bountsin — Lion hkxuctain 

contact is transitional, and where it wse sufficiently exposed, the 

aontsct wss picked an the first appearance of s glsuaanitic ssndstane. 

Where exposures of the cantsct vere poor, because of soil cover, the 

aontact vas picked at the top of the last cantinucxcs limestone ledge 

of the Cap Bountain 11meetone. The contact with the overlying Wilberne 

formation is "sharp", (Bridge, Barnes, and Cloud, 1947. p. 114) as tbe 

highly glauoonitic sand of the Lian Uauntain sandstone member is in 

contact with the non-glsuconitic sand of the Welge sandstone me«aber. In 

the southwestern part of the thesis area, where a very thin undulating 

shaley layer occurs, tbe contact is well exposed. It appears that a 

discanfaemity exists between tbe Riley snd Wilberns formations. 

The Wilberns formation, se redefined by Cloud ~nss, and 

Bridge (IQ45, p. 155), consists of all the Cambrian rocks above the R11ey 

formst1on, snd is composed, from base to top, of the Welge esndstane, 

the Morgan Creek limeetOne, the pOint peak shale, and the ~u Saba lime- 

stone members. The zone of large bioherms, lying between typical Point 

peak and tynical ssn Saba strata, which 1n the past has been included by 

same geolagists «1th the Po1nt Peak and by others vith the San Saba, ~ 



has bees napped in this thesis as a separate unit fuming the upper part 

of the Point Peak nenber. 

Bridge, Barnes, and Cloud (1047, p. 114) assign an average 

thiokness of 580 feet to the Wilberns fmaetion. Its estinated thiokness 

in the Schep - Paather Creek area is 808 feet. This relatively snail 

thickness is attributed to the absence of all but a thin rsnnant of the 

San Saba lineetme. 

Welgs 8andstone Benber 

c Bridge, Barons, and Cloud (1847, 

p. 114) described the Welge sandstone nssbsr as a brovn, nostly ncn- 

glauooaitio sandstone, having quarts grains rith reccnposed faces that 

glitter in the sunlight, and varying in thickness fron 8 feet to 85 feet. 

In the Sohep - panther Creek area, the Beige eas nsasured to be 20 feet 

thick. 

~I, ~lgg: ln the thesis area the Welge is a broen to yelloeiah- 

broen, nassive, nediun~ained, ferrugimxw, non-glauconitic, non- 

calcarecus sandstone. In acme occurrenoes the saadstcne is poorly in- 

durated, friable, and often case-hardened. In others, it is sell indurated 

and has a high concentration of ferruginous cenent. Veins of conoentrated 

lincnite and beaatite often give the rock a banded appearanoe. In the 

southern part of tbe thesis area, the Welge appears to have been secondarily 

cenented by silioa in such a nsnner as to resenble an orth~uartsite. 
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At a point 0 . 5 nile south of the Fneth Keller ranoh house, 

snail strcnatolitio bicherns occur 18 feet below the upper boundary of 

the lha'gan Creek. Good exposures of strcnatolitic bioherns in the upper 

part of tbe Morgan Creek linestone also occur in the southern part of 

the Eneth Keller ranch cn Sohep Creek (see Plate IX). The bioherns are 

ccnposed of gray, massive, very finely crystalline, very slightly 

linonitic, ncn-glauconitic linestone, and often weather out into snail 
4 

bculdermhaped nasses. Individual bioherns range in disaster fron I to 

5 Soot. 

t herl Tbe lower boundary of the Morgan 

Creek Iinestone nenber was picked cn the first appearance of a purple, 

sandy, coarse-grained 1inestone above the Wslge sandstone. The above 

change coincides with a topographic and vegetational break which was 

observed on aerial photographs. The upper boundary of tbe neaber ms 

picked on the first appearanoe of a fissile siltstons belonging to the 

Point Penh shale nsnber. For napping purposes, the Morgan Creek Iine- 

stone - Point Peak shale contact was drawn at the base of a steep, 

densely vegetated slope, which is quite noticeable on aerial photographs 

(see Plate R). This slope is unusual in that the Point Peak is nornally 

less densely vegetated than the Morgan Creek in tbe region. 

Point Peak Shale Msnber 

The Point Peak shale nsnbsr «as 

nansd by Sridgs, Samos, and Cloud (1947, p. 115) fron an isolated hill 
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about 4 silas northeast of Lone Grove, Llano County, Texas. At the above 

outcrop, ths Point Peak nsnbsr was described as well-bedded, soft, green- 

ish, clacarecxas shales with subordinate anounts of fine-grained dolcnite, 

~ sdiun-to fine-grained Ihssstons, intra-fornational conglaserate, and, 

near the top of ths nenber, str~tolitio biohsrns. According to Bridge, 

Barnes, snd Cloud (1047, p. 115), the Point Peak abele in the Llano 

uplift varies in thichness fron 25 feet to 270 feet with an average thich- 

nese of 150 feet. In the Bohep - Panther Creek area, ths part of the 

~ cuber below tbe bioharn zone was nsasured to be 110 to 120 fest thich. 

Ths Point Peak shale nenber occurs in the schep- 

Psnther Creak area on steep, heavily vegetated hillsides on the Ensth 

Keller and Aroh Burnett ranohss. Caliche and talus ~ly cover the 

~ lopes. Ths nsnber is ccmposed chiefly oi' buff weathering to brown, 

wsl 1-bedded ~ f issi le ~ friable ~ calcareous si ltstcne y inter-bedded with 

lesser anounts of Iinestons and intra-fornatimal conglonerate. The lins- 

stone is ~ally greenish-gray to yellowish-gray, f lesly crystalline, 

~ nd highly glauccnitic, with snail speohs or veins of linonite. The 

intra-fornational conglcnsrate is ccnposed of grayish-brown, angular to 

rounded, flattened calcareous siltstone pebbles in a greenish-gray to 

brown, fine-to nediun-grained Iinestone natrix. The beds of intra- 

fornational ccnglonerats average 4 to 5 inohss in thickness ~ 

At the top of the Point Peak shale nsnbsr, a thick biohern acne 

ocours that wss included in the nenber by Bridge, Bomos, and cloud (1947, 

p. 115). Other geologists, however, have included the bioherns in ths 
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Ssn Saba Iinsstone nsabsr or have sapped thea as e separate unit. In the 

Schep - Panther Creek area, the zone was sapped as a separate unit within 

the Point Peak nenber. 'The thickness of tbs bichern zone was estisated 

to attain a naxinun of 30 feet. 

The biohern sons occurs in the thesis area as a resistant unit, 

capping prcainent hills in the mnthern part of the area. A good ex- 

posure also crops out in a steep cliff along 3chep Creek on the south- 

western part of the Arch Burnett ranch. At this locality, large individual 

biobsrns have weathered cut of the clif'f and have fallen into the creek 

(see Plate XI). 

The biobsrns are cosposed of a light gray, sassive, aicro- 

crystalline linsstons which weathers to a speckled grayish-brown. Cabbage- 

heed structure is characteristically wall developed fess Plate XI). The 

biohsrns attain a naxinun estinated disneter of 30 feet. 

Oa the top of a hill 0. 5 nile south of the Eseth Keller ranch 

house, it can be noticed that tbs biohern zone is not always continuous. 

0n tbe eastern part of this hill the yellow linsstons of the San saba is 

in contact with the siltstone of the Point Peak. This contact occurs 

approxinatsly 10 feet above the hase of the bicbera zoos. The presenoe 

or absence of the biohera zone appears, therefore, to affect variations 

in thickness of the Point Peak and the San 3cba nsnbers in the thesis 

t t: The lower boundary of ths Point Peak 

shale nenber is ~ked by the first appearance of a siltstcne above the 



INcrgan Creek linsstone and by a sharp change in topography fr~ a los 

angle slope to a steep, heavily vegetated slops. Tho upper boundary of 

the nosher eas picked at the top of the last large biobern. lfhere the 

bioherns are not present, tbe upper baamdary vas picked at the top of 

tbe last significant siltstono or shale. Bridge, ~s, and Cloud 

(1947, p. 115) noted that tbe upper boundary of the ". oint i~ shale 

varied vertically beoauso of lateral faoies changes fromm shale to line- 

stcne. In the Sohep - Panther Creek area, booever, exposures of tho 

contaot «ere not of sufficient lateral extent to exhibit any suoh lateral 

facies ~. 
San Saba Linsstono Monber 

h The San Saba linestone nosher sas 

redefined by Bridge, Borneo, and Cloud (1947, p. 117) froa exposures 

along tbo San Saba River, northeast of Ceap San Saba, IkCulloch County/ 

Texas. Tbe xaae applies to all the glauconitic linestcnes lying betvoen 

the Point Peak shale asnber and tbs Ellenburger linestono of Qrdovician 

The san saba linestme is the uppornoot stratigraphic unit 

represented in the Schep - Panther Creek area. Sridgo, Dames, and 

Cloud (1947, p. 117) assigned a thickness to the nosher of 299 fest at 

the type locality. In the Sobep - Panther Crook area, only an estiaated 

20 to 50 feet of the lover San Saba lieestcne cre present; the reaainder 

has boon renoved by erosion. The variaticn of thickness in the thesis 

area is dependent upon tbe presence of absence of the biohera acne. 
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~ggggg. : The San Saba linestcns occurs in the Scbep- 

Psnther Crash area 1. 5 silas southeast of the Eseth Keller ranch house 

where it caps two hills. The portion of the ssnaber present is ccsqmsed 

of a nottled, light yellosish-gray, roll-bedded, finely crystalline, 

linonitic, glauconitic, fossilifsrcus linestcms grading into a brosnish- 

grsy y wel 1 bedded y nediun-to coarsely~ystal line, lincnit ic, s 1 1 ghtly 

glsuoonitic 1inastcns. The lattei linsstcne contains r~ins of trilo- 

bites, brachiopods, and tightly ooiled gastropods. individual beds 

crop cut through a nixture of soil and talus. Ths 1inestcao bas a 

tendency to weather into flags. Beds containing Q~SBS~, as discussed 

by Bridge, Barnes, and Cloud (1947, p. 117), were not noticed in the 

thesis area. 

The base of ths Ssn Saba linastcne 

was piohed either at the first appearance of a well~ 1inestcne 

above the biohsrn sons, where present, or at tbe base of the linsstcne 

innediately overlying the last shale of the Pciat Peah abals nenbsr. 

Where the San Saba linsstcns is in ncril contact with the tukohsrn sons, 

there is no significant vegetation or topographic change. Where the 

San Saba linestone and Point psah shale are in mnsal oontact, there is 

a prcisxmced change crea a steep heavily vegetated point pash slope to a 

gentle sparsely vegetated San Saba slops. 



QUATERNARY SYSTEli 

Becent alluviun, in the fora of rock fragnsnts or nantle, is 

present in the thesis area and fs espeoially prevalent in the 1oe-lying 

areas. A prmcainced benoh of alluviun parallels ths southern bank ot 

the llano River. Where there vas any question as to the identity of 

bedrook underlying alluviun, the alluviun vas napped. A coarse caliche 

conglcwrate is veff developed in Scbep Creek on the Seth Wartin ranch. 



STRUCTURAL GEO LOG Y 

REGIONAL STR~URE 

The Llano uplift is a structural case which has been eroded to 

a topographic basin. A core of elevated Prscantwian and Paleosoic rocks 

is surrounded by a relatively flat-lying rin of Cretaoeous strata. 

Aooording to Sellards (1932 ~ p. 30), the Precanbrian rocks have been up- 

lifted fry 8, 000 to 7, 000 feet. Tbe uplift is approsiaately 80 wiles 

long and 50 niles wide. 

sellards (1934, p. 84) noted that the first evidence of 

dosing in the region is indicated by the thinning of tho Mississippian 

sedinants over tbe uplift. Chensy and Goes (1952, p. 2249) believed 

that the struotural developesnt of the done was essentially conpleted 

by late ~as cr early Strawn (Mte Pennsylvanian) tins, as deduoed 

free well Inf~ticn in kills County off tbe northeast flank of the up- 

lift. In these wells, typical 8trssn strata showed only ninor structural 

disturbanoe conpared to a difference of 1, 000 feet in thickness of the 

underlying beds. 

Cloud and Borneo (1948, p. 121), however, dated the final stage 

of structural defornaticn as postMtrawn and p~cn. These authors 

reported that in tbe vicinity of Calf Creek in nascn County, unfaulted 

strata of Canyon age overlap faulted strata of Ellenburger age, and, at 

tbe sans tins, noted ibat strata of the Strawn fornation ars in fault- 

contact with the Barbie Falls linestcns. It appears that there is not 



as yet ocnclusive evidence as to whether the final stage of defornation 

was post-Strawn or contsnporanscus with Strawn deposiiioa. 

Tbe as~or faults within the Llano region have a predcainant 

northeast trend, are norsal, and, according to Cloud and Borneo (1848), 

have dips ranging between SG and QtP. Root of these faults are down- 

thrown to the northwest. ClouJ and Barons (1948) attespted to explain 

a connection between tbe orogenic activity in the Ouachita trough and 

the faulting in the Llano uplift but were not ccepletely olear in a'- 

plaining the stress relationships necessary to produce the unreal fault- 

ing. To date, there has not been any satisfactory published explanation 

of the cause of faulting in tbe regim. Chessy and Goes (1852) and 

Cloud and Dames (1948) oorrelated the faulting in the region with the 

final stags of defamation (during Strawn or post-Strawn, pre~on 

tine) . 

G~ 
The strata in the Scbep - panther Crash area have an average 

strihe of N 8() 8 and dip, for the nowt part, to the southeast. Consider- 

ing that tbe area is looated on tbe southwest flash of the Llauo uplift, 

however, the beds weald be expected to dip southwest. As no evidence of 

folding was notioed in the area, tbe strata therefore apparently coeur 

as tiltsch, faulted bloohs of varicaw sinew. 



Although nornal faults are nuusrcus throughout ths area, ths 

only cuss having relatively large throes are in ths northern part. As 

is the oass regionally, the faults in the Scbep - Panther Creek area 

have a predcninant northeast trend. 

A naJor nornal fault, the Sohep Creek fault, enters the thesis 

area fnm ths eeet fron the Lower dance River area as napped by Slip~ 

(1957). A sinilarly nansd fault vas napped by Nilson (1957) beyond tbe 

Llano River northeast of the Schep - Panther Creak area. These too 

einilarly nansd faults connect as one fault across the thesis area. In 

the north central part of ths thesis area, the Sohep Creek fault branches 

into a ccnplsx group of faults. Ths Schsp Creek fault has a general 

northeast strQce through the thesis area, entering through the vest central 

part rith a strike of N 55o E. Proceeding through tbe center of tbe area, 

it curves northvard to a strike of N 35o E aud then back to a strike of 

N 54o E As the fault proceeds tosard the northern boundary of the 

thesis area, it gradually curves northvard until it reaches a strike of 

N 41 E. The throe of the Schep Creek fault through the thesis area 

varies fron less than 100 feet in tbe north central and northeast parts 

of the area to approxinately 500 feet in the ssst~tral part of the 

area. The naxisun throe is expressed vhere the Hickory sandstone is in 

fault cmstaot vith the Ncrgan Creek lisestms. Tbe fault is dosnthrosn 

to the northeast and bas a dip estinatsd to be close to vertical. 
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northeast trend, and are downthrown e1ther on the northwest or southeast 

side (see Plate Xlv). Where a fev of these faults occurred w1thin the 

Morgan Crash linsstone, their presence was detected by disturbed beds 

occurring in oonjunct1on with pronounced tres lineations. 

There are no nsjor faults in the southern part of the thesis 

area. Plate XV, however, shows an abundance of tree lfmaaticns. Wayne 

woolsey, a recent geology graduate student of tbs Agricultural and 

Mechanical College of Texas, inforeed this writer that, as a result of 

his field woi k in the Llano uplift, he believed that siailar prasxamced 

tree linaations were indicative of jointing rather than faulting. lt was 

noted, however, that nany such tree lineations occurred along snail faults 

varying in throw frcxa 2 feet tc 20 feet. These faults were napped when 

identified as such. Wince a large snjortty of the tree lineations 

oocurred within the Cap Mountain lisestone nssbsr, detect1on of faulting 

was not always possible. Along the sxtresae southern partial of the thesis 

area, however, displacmwuts of the Welge sandstone and snail faulted 

blochs of tbe Lion Mountain sandstone against the Cap t~tain linestone 

gave eupparting evidence for the presence of nuserous snail faults. lt 

appears, therefore, that although scsue of the tree lineations nsy be the 

result of jointing within the Cap !~tain linsstcne, probably a great 

nsny of tlute occur 1n conjunction with snail faults. 

tf forts were nsde to deternine the stresses whioh oaussd fault- 

ing in the area. lt was ooncluded, however, that no s1eple stress dis- 

tribution involving two hor1santal and one vertical principal stress 
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direotions could have produced the faulting. It is probable that conplex 

stresses existed, but the resultant principal stress directions ecsald 

not be deternined. Possibly the resultant prinoipal stress directions 

vere not oonstsnt over the area during the tine of faulting. 
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GEOLOG IC 8 ISTOR Y 

REG IDEAL 

As the ccaplote goologio esctfoa present 1a the Llano uplift 

is aot represented in the Schep - Panther Creek area, it is necessary 

to revise ths regfcxc as a eholo ia order to deteraiae tbe geologic 

history of tbo thesis area. Paige (ISII, 1812), Sellards (1832 ~ 1934), 

Cload aad Baraoe (1848), aad others have prsvfously described the geologic 

history of the regina ia detail. 

During the large expanse of Preoaabrian ties, liaestones, saad- 

stoaes, aad shales sere deposited over the rsgioa. The existence of 

priaitive orgaaf~ is suggested by tho local preseaoe of graphite vithia 

tho Precaabriaa sohists. During, or at tbo close of precaabrian tine, the 

region eas subjected to orogeaio aotivity aocoapaaiod by uplift, fgaoous 

iatrusioas, and aetsaorphisa of the sed1aeats to schiste, gaeisses, aad 

aarbles. The coarse-grained nature of the graaites preseat 1a the regina 

gives evidsuce that the iatrusioas ooolsd sloely at depth, aad suggests 

tbe great thickness of Precaabrfan sodfasnts that vore rsaovod by sub- 

~ equsnt erosion. The per1od of erosion, exposing tbe aetaaorphic and 

igaocus rocks, lasted until Late Caabriaa tfae, aad sa erosioa surfaoe, 

having approxiaately 800 feet relief was developed. 

fifth the first transgrossfoa of tho soa, duriag Paleozoic ties, 

the Hfckory sandstone sas deposited oa the truacatsd folds of the Pro- 

oaabr1aa rocks. Vsatffacts, rounded sand graias, aad other residual 



aaterial sere incorporated in these basal deposits. Oecillaticn ripple 

asrks and intra-fornational ccnglcmerates suggest near-shore ccaditions 

during the depositicw of the aiddle part of tbe Bickory aeaber. As tbe 

sea continued to transgress, the supply of detrital aaterial decreased, 

snd the depositioa of the Cap Llountain liaestcne asnber ooourred in a 

relatively quiet, heretic eaeircement, eith slightly reduoiag botton 

conditicxw. The cross-bedded sandstones snd the liaestcnes ocaposed of 

reeorked detrital aaterial that ocnprise the Lioa ikamtain asnber suggest 

that s slight regressioa of the sea occurred after the deposition of the 

Cap nountain liaestone. Thinning of the 1@on nountain and Wslge sand- 

stones free aortheeet to southeast, snd facies ohangee of the Cap 

IHountatn liaestone to a sandstone north of the uplift suggest a source 

area to the north or nest &Barnss, 195$, p. 9). 

A reneeed transgressicsa of the sea is indicated by tbe depositioa 

of the 1elge sandstone. Oaidiaing conditions, evidenced by the lack of 

glauconite, probably «slated during the iaf lux of nse detrital aaterial. 

As the sea continued to rise, hceersr, slightly reducing conditions on 

the botton returned, snd tbe iaflus of detrital naterial gradually de- 

creased as evidenced by tbe sandy, glsuconitic, basal %organ Creek line- 

stons. A return to a neretic environaent resulted ia tbe deposition of 

the fossiliferous granular linestone coaprising tbe nein body of the 

lSorgan Creek aeaber, 

Under ocaditioas involving a slight regreeeicn of tbe sea, snd 

the iatroduction of silty snd argillaceous naterial, the Point Peak 



shale eas deposited. Paige (1912, p. 79) stated that its shale-pebble 

ccnglonsrates and nud creche suggest the presence of widespread tidal 

flats. 

A reduction in ths anount of detrital naterial entering the 

sea and an increase in algal activity produced an environnent favor- 

able to the grosth of large, strosatolitic bioherns above the Point Peah 

abele. Cosditions favorable for tbe local grovth of these bioherns 

~xisted at different tines in ths region, as evidsaced by their presence 

fron the Upper horgan Crash eithin the Bllenburger linsstons. 

Conditions of linsstms deposition existed through the rsnain- 

der of Late Canbrian tine, as evidenced by the San saba linsstcne nenber. 

harass (1958, p. 9) and Barvood (1958, personal nmsmication), hovever, 

reported the existence of lens-shaped sand facies in the San Saba line- 

stone. 

In the eastern part of the Llano uplift there eas no apparent 

brash beteesn the deposition of tbs San Saba linestone and the linsstcnss 

of tbs Ellsnburger group of Ordovician age. Cloud, Dames, and Bridge, 

(1945, p. 140), boeever, stated that there is amer evidenoe of erosion 

of the Upper Csnbtian on ths eastern side of the uplift before the 

deposition of tbe Qrdovician strata. They also reported that the Ellen- 

burger is probably, in part, of algal origin and «as deposited in sn inter- 

nit tautly turbulent, earn, shallov ssa. 

Upper Ordovician (Dames, Cloud, and Duncan, 1993) and Loser, 

ltlddle, snd Upper Devonian narins strata have been recognised in the region. 



Host of these roche have bean ~sd by «rosioa, but scare have bees 

preserved in oollapse struotures in ths Ellenburger. 

Thinning of tbs llississippian ssdinsnts over ths Llano uplift 

was cited by Sellards (1984, p. 84) as evidence of the first stage of 

uplift of tbe regica. Ths dosdng apparently oulainated 1n Late Pennsyl- 

vanian (Stress or Canyon) tins aad was acconplisbed by considerable fault- 

inge 

The region was evtdently an uplifted erosional surface frtm 

Late Pennsylvanian tine until the last subnerganoe during Cretscecass 

Cretaceous ssd1nents were deposited cn tbs dosed erosional surface 

of Preosnbrian and Paleosoic roots. 

The last ~genes of the region ocnnred during the Sssosoio 

Era and caused the Cretaceous roche covering tbe central part of the 

region to be r~ed, leaving a topographio basin. Streans that bad 

developed on ths Cretaceous surface were superinposed on the Preosabrian 

and Paleoaoic structures. 

At the present tins weathered products are forning congl~ats 

and residual nsntle. 



THE SCHEP - PAIffHER CREEK AREA 

The sedinsntary snd stratigraphic characteristics of the Upper 

Csnbrian rocks in the Bebop - Panther Creek area generally support tbe 

regional geologic history as described above. There are, however, 

lithologic, sedtnsntary, snd stratigraphic features ia the thesis area 

whioh sake possible a sore detailed interpretation of the conditices of 

sedinentaticn during the deposition of these beche. 

Ths portions of tbs Hickory sandstone exposed in tbe are& sre 

sisilar in lithology to those desoribed by Goolsby (1Q57) and appear to 

support his interpretation of tbs «nviroments of deposition. The fins- 

grained ssndstones and oscillation ripple narks found in the IIiddle Hickory 

suggest a quiet, very shallow sea with the source area being either distant 

or greatly worn down. Intra-fornational conglcnsrates, identified in this 

port of the nsnbsr, were probably forned on flat areas during a tenporary 

lowering of sea level. The pebbles in ths conglobate are ccnIsIsed of 

well-indurated, rounded sandstcae. The nsdiun-to ooarse-grained, ferru- 

ginous sandstone of ths Upper Hickory was nost likely deposited under 

abhors ccnditicme close to the smrce area. The larger grain wines and 

greater abundance of ferruginous naterial ccnpared to the Middle Hiclrory 

suggests an inorease in the power of the transporti, ng agent which was 

possibly brought about by a greater anount of rainfall in the source area. 

An increase in rainfall could seve the larger sand particles and, at the 

~ ans tine, could flush a lateritic santle «hicb nay have been present in 

the source area. 



S7 

The lithology of nost of the Cap kcuntain linestone nsnber in 

the Schsp - Panther Crash area is consistent with descriptions of tbe 

nenber in other parts of tbe region and ref leots a shallow, warn, and 

clear water environnent. A local, nassive, fins-grained, non~careous 

sandstone, however, appears to indicate a nearby local uplift during 

its deposition. As previmmly stated, a sinilar sandstone has been 

noticed southeast of tbe Sohep - Panther Crash area. Such a sandstone, 

however, bas not been recognised in areas to ths north, south, and west. 

It is probable that ths source area of the sandstone was to tbe east or 

southeast of the area. In the upper part of the Cap Mountain nsnber, 

near the contact with the Lion Qountain sandstone, there occurs a coarse- 

grained, glauoonitic, scamtinss cross-bedded linestcw» ccuposed predcni- 

nantly of trilobite fragnsnts. The trilobite fragasnts, snd cross~lug, 

indicate turbulent oonditions (also reported by sliger, 1867). The 

glauconite, however, Inplies quiet, reducing conditions (Cloud, 1055, p. 

4SS). It is possibl ~ that turbulent oonditions alternated with quiet 

conditions and that tbe glauconite found associated with trilobite 

fragnents and cross-bedding had been reworhed f~ earlier deposits. It 

appears that tbe ccnditims which were later to produoe the deposition 

of the Lion Mountain sandstone began during the last phase of deposition 

of the Cap hkamtain nenber. 

The lithologic and sedinentary characteristios of tbe Lion 

Mountain sandstone are sinilar to those at Streeter in ILfascn County des- 

cribed by Barnes and Bell (1954, p. 42). Inter~dad and cross~ 



sandstones and detrital Iinestonos of the Lion Mountain nsnber 1ndicate 

that a turbulent environnent was probably present during its depositor. 

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

linestone is predon1nantly ccnposed of tri, lobite fragnents. The glau- 

conite present throughout the nsnber, however, suggests quiet, reducing, 

~ arine conditions (Cloud, 1955, p. 480). Probably, abort intervals of 

such conditions alternated with intervals of turbulence. The glauconite 

found associated with cross~ detrital linestones and Bandstcnss 

bad probably been reworked. 

The Wslge sandstone 1n ths Schep - Panther Creek area is siadlar, 

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

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

indurated siliceous nature of the Welge nsnber suggests secondary 

cenentaticn of the sandstone. 

Exposures of ths Llcrgsn Creek linsstcns in the ~ - Panther 

Creek area are generally s1nilar 1n lithology to regional descriptive 

of the nsnber and reflect a shallow, warn, clear water envirmaeat. 

Inter-bedded throughout the nsnber, however, occur cross~dad Iinestmos 

cxmposed predcninantly of trilobite fragnents. One of these beds 4cntains 

the bracbiopod ~ fyaggg, . As in the case of ths Lion Mountain 

nsnber, glauconite, ~y present in these calcarenite deposits, was 

probably reworked fry earlier deposits within the nsnber which were 

forned under quiet, slightly reducing conditions. At the top of the 

nenber in the thesis area occur swell strcmatolitic bicherns suggesting 



quiet, olear eater conditions. These bioherns ars such snaller than the 

large bioherns shich appear in the thesis area At the top of the Point 

Peak nsnber. lt is probable that the advent of Point Peak shale deposition 

produced conditions that sere unfavorable to biohern grovth. 

Ths inter-bedded siltstones, linestones, and intra-fornational 

ccngltmerates reoognised as ocnposing the Point Peak nosher ia the thesis 

area are sinilar in character to other desoripticns of the nsnber region- 

ally asd suggest a neer iqglus of detrital naterial into sheller satm. 

Pluctuaticmss in sea level and the developnsnt of tidal flats possibly 

produced the intra-f~tiocal ccngl~ates, The calcareous siltstons 

pebbles, ocnposing the conglcmerates are nore angular than those found 

in the conglomerate of the Middle Hickory. Possibly the Point Pssk 

conglcmerate pebbles did not undergo as nuch transportation as did those 

of the Middle Hickory conglcnerate. 

The bioherns found at the top of the Point Peek nenber suggest 

relatively quiet, clear vater conditions. Other geologists have recsg- 

nised bioherns of various since in the region at different strat1graphic 

levels rang1ng fron tbe Morgan Creek linestone to the Zllenburgsr line- 

stons. The bioherns sere probably forned during those tines when local 

ccnditims vere favorable for algal grcwth. The large bioherns are closely 

associated sith the nore abundant 11nestones of the upper part of the 

Point Peak esnber. lt is probable that a firn olean botton was required 

for the algal colony to attach itself and develop. 



~i Ban Saba lieestons aaeher in tbe Schep - . :anther Creek 

area is aamistent in lithology with other looalities desoribed in the 

region and ref loots sara, olear, neritio oonditions favorable Co 1ias- 

stone deposition. 01auoonite disssainated through tbe 1iaeetoae indi- 

oates slightly redusing bottoa oonditions. 
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The following is a seotioa of tho Lion Qountafa sandstone, the 

Volga saadstoae, aad the basal part of the Morgan Creek liaestone. The 

section along Schep Creek oa the Seth Ltartia ranch, 1. 25 silos south of 

the Eaeth Keller raaoh bouse (see Plate I). 
Thf ckness 

ia foot 

Nflbarns fcraatica 

aorgaa Creek liaestono ~: 
21. Liaestcae; reddish-gray, eeatheriag to purple, 

sell-bedded, coarse -graiasd, , glauocaftio, 

slightly sandy if~tone. Tho lfnostcao occurs 

ia beds O. d foot to 1. 6 fest thick S. O 

20. Liasstoae; reddish~pie weathering, to 

purple, well-bedded, coarse-grained, sandy 

badly weathered 1iasstoas. The liaostoae 

ocours ia beds I to 12 inches thick. At the 

base of tbe uait there is a pronounced topo- 

graphic break where the linestone is ia contact 

with tbo gelge sandstone . 
Total thickness Vorgan Creek aoasured 12 0 

Riley fonaatioa 

Welgo sandstone aeaber 

11. Sandstone; brows to yel loof ah-brown, muasive, 

aediua-grained, ferruginous, aoa-glauclf tic, 



Thickness 

in feet 

non-calcareous sandstone. The sandstone 

occurs as a pro«inent ledge supporting 

a dense growth of scrub trees ~ ~ ~19 8 

Total thickness of Welge «assured 19. 8 

Lion Mountain sandstone «e«ber: 

18. Sandstone; light green weathering to dark 

green, cross-bedded, la«iaated, very fine- 

grained, highly glauconitic, clacareous 

sandstone. The sandstone is inter-bedded 

with s«all lenses of coarse grained li~ 
stone. The linestone is cc«posed alaost 

entirely of trilobite frag«ants 

17. Liaestone; gray with green specks, weather 

ing to brown, well-bedded, coarse-grained, 

slightly li«onitic and glauconitic liae- 

~ tone. individual beds vary in thickness 

13. 4 

fro«1 to 2 feet and crop out through a 

thick soil cover. The li«esto«a is co«- 

posed «ostly of frag«ants of trilobites 7. 0 

18. Sandstone; gray speckled green, weather- 

ing to greenish-brosn, flaggy, cosrsely- 

fissile, aediu«-grained, very glsuoonitic 



Thickness 

in feet 

sandstone. 'Lhe sandstone coatains snail, 

thin lenses of linestons conposed of frag 

~ ents of trilobitss and glauconite. The 

glauconite has altered in enall pockets 

to hsnatits . 8 4 

18. Linestone and sandstone; alternating cross- 

bedded lsainae of grayish-broen, fine-grained, 

glauconitio, linonitic sandetea nith gray 

veathsring to brovnq detrital linsetons 4Q$ 

posed nostly of snall trilobite fragneats. . . . . . . 
14. Sandstone; dirty, reddish~con, veathering 

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

very fias grained to silty sandstone ehich 

1. 0 

contains snail specks of 1inonite . . . . . . ~. . . . . . . 
1S. Linestcae; gray speckled greenish-brovn, 

wssivs, oosrse-grained, sandy, glsuconitic, 

ferruginous linestone coataiaing scwe niner 

asamts of linonite. The unit grades laterally 

into a cross»bedded, very fine-grained, linonitic 

1, 8 

12. Sandstone; greensih-grsy veathering to brosnish- 

gray, thin to thickly bedded, very fine-grained, 
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Thf ckness 
fn feet 

calcareous, slightly glauconit ic sandstone. 

The unit is acre caloareous in the lover 

pcatfon than in the upper portion ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 ' 7 

11. Linestons; brosnfsh~een veatbering to 

gray, nassive, detrital to ffnely~ystallfne, 

very glauconitic, partially 1fncnf tic line- 

stons. Calcite crystals often occur in vein- 

like structuree . 0. 5 

10. Sandstone; grey speckled grace, veathering 

to gray-buff, naesive, very trained to 

silty, very calcareous, glauoonitic sandstone 

containing specks of 1fnonite 

Q. Linsetone; greenish-gray, veathering to 

brosn, mssive, finely-crystalline, sandy' 

slightly glauconitic lfnsstone contafning 

linsstone strfngers ccssposed of trilobite 

f regnant s 2eO 

8. Sandstone; greyish-green, veatber fag to dark 

grayish~, ooarsely f isa fin, fine-grafned, 

highly glauconitic, calcareous sandstone con- 

taining saall specks of lfuonfte . . . . . . . . . . . . . . . OA 



Thickness 
in feet 

j. Linestone; brosnish~ay» veathering to darb 

greyish-brosn, evasive, eedi~stalline, 

glauccnitic, 1ieonitio lieestons. 

The unit is partially cosposed of fragnents 

of trilobites . . . 
4, Sandstone» grayish-green» ee&thsring to darb 

1. 0 

grayish-green, ooarsely fissile, very fine- 

grained to silty, very glauconitic, linonitic» 

calcareous sandstone ~ o. e 

5. Sandstone; gray to yellovish-green, veathering 

to buf f-gray, friable, fins-grained, very 

calcareous ~ glauocnitio sandstone, The 

sandstone contains oalcite ooourring in 

very snail pochets or veins 

4. Linestcne; greenish~ay» veathering to 

light-brovn, ~ive, eedi~rystall ine, 

very glsuoonitic, slightly sandy liee- 

stone ocnposed priearily of cross-bedded 

O. Q 

fragnents of trilobites 

3. Sandstone; greenish«gray, veatbering to 

gray, poorly fissile, very fine-grained 

to silty, glauoonitic, 1ieonitic» 
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Thickness 

in feet 

calcaroms sandstone. Ths sandstone 

contains dark shale-like partings 0. 9 

2. Limestone; greenish-gray to buf f, 

eeathering to gray, medium-bedded, 

coarse-grained, glauconitic, sandy, 

limonitic limestone. The middle of 

ths unit contains a higher percentage 

of snad out by small calcite veins. 

Ihe limestone is mostly composed of 

trilobite fragments 

l. Sandstone; greenish-gray, vsathering to 

3. 2 

brown, massive, fine-grained, highly 

calcar4cgls ~ glauconi tie ~ 1 imonit ic 

~ andstcme. The sandstone grades 

laterally into a gray, f inely~ystallins 

limestone. Calcite veins occasionally 

cut through the unit 

Total thiokrmw of Lice Mountain measured . 
Total thickness of section measured . . . . . . . 83. 3 
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