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ARSTRACT 

The Doss-. '~or!h area is locatod on tho southwest fla;~z 

of the Llano uplift of central Texas, Hocks exposed in the aroa 

are of Upper Cambrian, Lower Ordovician, possible preWretaceous 

. ososoic (7), Lcwor Crotacoous, and Tertiary !o Rocent ages. All 

seven:", , embers of !ho Lwo Up~sr Cacbrian 'or::a!iona, the Riley cnd 

„ilberns, o. the Llano ro~„-ion arc re ~resented i, i this area. Thc 

Ordovician system (Ellonburgcr group) is representod by the 

Threadgill limostonc member. Arkosic conglomerate of possible 

pre-Cretaoeous . ", esosoic or Early Crotacoous age occurs in a small 

outcrop. The Lange's ill conglomerate, and sandstone, siltstone, 

and limestone units represent the Cretaooous system[ terrace gravel 

and alluvium represent the i'crtiary to Quaternary. 

In this ares !he Cambrian - Ordovician contaot is con- 

formable. The contact of the nearly horisontal Cretaceous beds 

with older rooks is unconformable. 

The Paleozoio rocks have a strike of H, 40 to 50 

o o and a regional dip of 6 -8 S. E Throe steeply-dipping major faults~ 

downthrown toward the northwest, trend northeast - southwest across 

the area. Uunerous minor faults ocour throughout the area~ commonly 

forming small horsts and. grabens. 

The geologic history of thc thesis area, with several 

small variations, is essontially the same ns that of the largor 

Llano region. 
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QEOLOUI OF THE DOSS-NORTH AREA~ 

ON AED OILLESPIE COUNTIES ~ TEXAS 

INTRODUCTION 

LOCATION AED ACCESSIBILITY 

Looated on the southwest flank of the Llano uplift in 

oentral Texas, the Doss-North area is approximately biseoted by 

the Mason-Qillespie County line (Figure I). The reotangular 

area oontains roughly 18 square miles and is 6 miles long in a 

north-south direotion and 3 miles wide in an east~st direction. 

The west, boundary coincides with longitude 99 10' west, The 

south boundary lies one mile north of Doss, Texas~ for which the 

area is named. Doss is about 23 miles northwest of Fredericks- 

burg~ Texas, by wsy cf U. ST Highway 87 and Farm to-Market 

Road 648 ' 
The area is aooessible from either Mason or Frederioks 

burg. Ranoh to-Market Road 783 crosses the eastern half of the 

area in a north~cuth directioni The Onion Creek and Lange~s '. , fill 

roads, both of whioh are metal-surfaced~ join to oross the southern 

half of the area in an approximate east~st direotion. Two improved 

dirt road. s join to oross in an approximate east~st direotion the 

northern half of the area. An improved dirt road roughly coinoides 

with the upper two-thirds of the west boundary. A network of' 

unimproved ranch roads provides aocess to most parts oi' the area, 



tgCtg p l ' ', . 

j . Ol @$ g, « ', -h4'WWI )gw + f~h, gjV~ ~ . 4 r . e. f . l, , ' . ~ 0 

k4:the; Nek "4+ 

5:', "~P'CP, " Vi. ', "6 i). 9'&~~S'~ $jk ~1k 85&"P& V'. . f:. . &, 'Q. " '. : . 'XJ 

:r ', t (', $ l(c Ql a+3-'. ~ . t "8 . iw. ' +~~+pi. M;o~ ++4 



10 90 05 04 ur 
10 45 

30 40 0 40 

I I" I 5 30 35' 

(r. 
( 

'' 
-ll 

( 

/j 
A J 7, 

) 

(0 30 

I I 4 5OV i. (JUV I'1' 

GILL. 5U!5 LOU VT 1 

30 lu 

, t 
37 

iu 35 

I I( UH . I LOG (TION MA I' OIT 1131. 1)O55 IJORTII Al((. A, MASOV Ill'I 
(IILLI 5PIF. GOUV" — ", I. VAG 



PLAT:. II 

i. g 

„, e ) 

'i~e I ~ '?ASSIVE QUARTZ SA' DS1ONc BvD I" 
BASI; OP CAP '. , mNTAIN LI. '. STORE 

On Cow Valley Creek~ 330 garde east of 
Ranch-to-?iarket Road 7S3 ~ Sandstone bsd 
about 25 fest above haec o" Cap ". , ountain, 

ii. 'Jrc 2 ~ X~CIV. B?, DS C!' I, ' . C C "C' 
LI?~~" STONL' 

Cn '. . !road. ill Crcc' 
~ 3g~O garde;vce' of vhero 

Onion Creek joins Thrsadpill. Rote rolativs 
cise of i c ;cr lea!. 'n c„ai!. st bo', , tc:". . lcd c ~ 
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FII'JJI i. , ORGIES 

ho field sork nas done during tho period fred 

June 15' 1958' to August 20& 195Gi upping cxos done on aoetato 

occerlsJs of United States Ihpar~t of A~culture aerial photo- 

graphsx series IPZ~ nuxcbers 40~ 42~ 43 ~ 101~ 103~ snd 105, dated. 

Hoccexcber 29~ 1955, ~i soalo of the pboto~phs is ap~tolJ 
1 l 20 F000 or 1 inoh ocpl81 s 1 667 f oet e 

Stratigraphio oontaots and faults vore looatocL on the 

ground mR plottod on tho aoetato ccvorloJo, . 'hnJ oontoots and 

faults were first dsteoted bJ vegstationccl ohanges and lineationo 

on the photographs& and then ohseiLM bJ ~ound observation, '5co 

stereosoope @as used to hola asoertain the stratigespIZ~opo~phic 

rolationships i 

StriIDnc and Q. po coro to""oct vl th o Srccnton oonpass ~ 

~c-eshift Jaoobcs sta. f and a Srunton cocoons score uood to xcoooccro 

stratigraphio seotionso 

IQevstions cxithin tho thooio area ccoro obtainod bJ tho 

simultaneous uso of an airora t altinetor ancl an aneroid boroaotor, 

Headings froo both instruxonts together ccoro ta=en at oritioal 

points along tho main xoado~ eccol inatrx". o=t being used to oheok tho 

other, A ~vitJ station (cclidnm oleccation) aaCk byes (1952) 

at pose~ 'its» was used ao tlat bono poi;;t ~ All readings aors to. 'cnn 

between 4x00 and 6!00 A, l ~ of tho o~ d'~ ~ 
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P~. VICUS ZHL'STIOATI033 

There has been much broad and general study of the 

geology of the Llano region in the past, with some detailed work 

done in specific areas& however, except for an overlap on the 

southeast corner~ no detailed geologio study of the thesis area 

hss been published. 

Boemer (1846) made the first published observations of 

the Llano region in an aocount of his travels with an exploring 

party of Carman colonists. He briefly described, some Cretaoeous 

deposits and fossils, and also some grsnites. 

R, F. Shumard (1861) confirmed. the work of Roamer, and 

made the first tentative correlation of strata in the Llano ares 

with that oi" the Potsdam group (Upper Cambrian) of the northern 

United States, In 1884» Walcott definitely established Shumard. 's 

"Potsdam group" as Upper Cambrian, 

The results of a sy'stematic geologiosl survey of the 

Llano area in 1889, made under the auspices oi' thc then newly 

formed. Texas Oeologioal Survey~ were reported by individual 

authors. Comstook (1890) introduced the terms Riokory series, 

Riley series, and San Saba series for Cambrian snd. Ordovician 

strata exposed in the uplift. Terr (1890) described the topography 

snd drainage pattern of oentral Texas~ and oonoluded that the 

principal streams of' the region were initially developed on 

Cretaceous strata during Tertiary time snd later superimposed upon 

Paleosoic rocks. 
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Psige (1911) named and. briefly desoribod tho Cap 

!'nuntain~ Tiilberne, and Zllenburgor formations& and used the 

name Hickory sandstone formation in plaoo o»f Comstook's 

K1. ckory series ~ Paige (1912) ~ in a comprehensive geologic 

folio on the Llano and Barnet quadrangles~ further described 

the Zickory sandstone, Cap liountain~ 'Wilberns~ and Ellenburger 

f ormations. 

Sellarde, ~ans, snd Plummer (1932) reviewed and. 

discussed the Precambrian~ Paleosoic~ snd . ~soscic stratigraphy 

and paleogeography of' the Llano «rea, In 1934 ~ Sellards de- 

soribed the ma)or structural features of the Llano region, and. 

mentioned the goneral northeast-southweo» tronds of faults, 

Ih'idge (1937) r~d the Lion i', ountain sandstone member 

of the Cap "'. owntsin formation. 

parnes (1944) made the first mention of the ', 7el~m eaM 

stone of the Wilberns formation& and desori'bod. tho stratigraphy of 

the Cretaooous rocks exposed. in Gillespio County, 

~~i a progress report on tne stratigraphy cf the Zllon- 

burger group of central Texas, Cloud, Earnest and Bridge (1945) 

revised. tho term 'llenburgor limestone to Hllenburge group& and 

restricted it tc beds of early Ordovician age» ~i y also proposed 

the reduction of tho Palsy series to the rank of a fomation which 

included as -em'hero the Hiokory sandstone~ Cap ". Iountain limestone~ 

and Lion '. ountain sandstone, 

3arnec, Dav-on, and. Parkinson (1947) compiled s recon- 

naissanoe type geologic map cf thc Lsnge's ~ill area which cvor- 
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laps the southoast corner of the thesis area in Gillespie County. 

'yith the exception of the 7(elge sandstone~ the &Vilberns formation 

was not differentiated into members on this map ~ 

Bridge, Barnes, and. Cloud (1947) described and redofinod 

the two formations and eight . . embers of the Upper Cambrian strata 

of central Texas. This publication hac since become a standard. 

reference to these rocks. 

Cloud and Barnes (1948) published an extensive report 

on the Ellenburger group of central Toxas. This report also 

included general descriptions of pre-end post--llenburger beds, 

and description of the geologic structure and history of the Llano 

region. 

In 1950, Plummer's comprehensive description of the 

Carboniferous rocks of the Llano region cac published post- 

hunously. Included in this report vac a dotailcd description of 

tho Lcmrer Crotaceous rocks and fossils ov tho Llano area. 

Barnes, (1952) describ d the ~ pcr Ca brian, Urdovician, 

Cretaceous, and Quaternary rocks exposed in thc Squaw Crock 

quadranglo in Gilles!. ie end "asoc count' c, and proparod. a 

detailed geologic nap of thc, t arcs. 'ihc 'quan '". rook quadrangle 

overlaps the southeast ccrnor c. " !, !~c — . h. sic area. 

Barnos and. Hell (1954) doccribcd the s . ratigraphy of 

the Cambrian rocks of thc Llano area, e. d ;ncludod vJithin this 

doscription "'ivc graphic stratigra hi" ccctio-, s and throe do- 

tailed measured sections. 
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Several unpublished theses have been Cone by graduate 

students at the JLgricultural anC 7Jschanical College of' Texas on 

areas in Mason County generally north of but not overlapping the 

Doss-Berth area. 
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PnvgZOagAP!T 

CLZ"A~. P~ V:G". Api G 

The Peso-, forth aron lies within thc semiarid Llano 

regioni Tho average rain "all is apprcxi. iately 22 inches per 

year~ varying from a few inches to over "g inches a year. '. ost 

of the rain usually falls du-, ing tho winter and. spring~ leaving 

the su~re hot and dry, Tlie mean averse tomporatuxc of;. aeon 

0 r County is about 64 '- ~ ~ ran~+a-". free c=. '. ~s of 110 F ~ in tho 

summer to below sero in t!ie winter ~ 

The vegetation of . !is area bolcngs to a type adapted 

to a semiarid emrircxmient and thin rocky topsoil. Thc most 

prevalent trees are live ca!:~ mocq'rite~ aud cedars Common shrubs 

inoluds agarita~ !'exicen persimmon~ ann catsclaw Yucca plants 

a. ld vILIicus species oi' cacti are also coin!on ~ Grasses such as 

bx. falo~ crowfoot~ and cur~ mescpxite occur throughout +~ arne, 

Sir. co thc ii=:ctribution and relative abidance o" 

vogetnticn is to a large dofvoo dopeiuMnt u~ the character cf 

rook outcrop and assooiatod soil~ vegetation characteristic cf 

unit outcrops trill be discussed witli strati~pby+ 

'' "i? JB'. Y 

The ~or Xmrt c. tho Dos~orth, ~a lies widen 

the topographic basin of t!ie Llano upli:. "~ hemmer a small south- 

west portion is within the 1~ Plntoau prcvtiice, Precambrian 

and some Paleonoic x'ooks aro exposit in thc center o. the Llano 

erosional basin~ and more resistant Pnloocoic and Cretaceous rocks 
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form the higher surrounding flanks and rim, Long fingers or 

remnants oi' the Mwards Plateau extend into the basin from the 

east f south and west sides ~ dooording . o Plummer (1 950 ), the 

maximum and «inimum elevations of the Llano ares are 2, 000+ feet 

and 650 feei rospeotively, giving an approximate total relief of 

1550 feet. 

The ~ elevation of the Doss-1(orth area~ estimated 

to be about 1980 feet, is on a Cretaoeous hill in the extreme 

southwest portion. Tne lowest elevation, approximately 1495 feet, 

is where Cow Valley Creek flows out of the northeast oorner of 

the area. Therefore, the total relief of the area is about 

485 feet ~ 

In the northern part oi' the ares north of Cow Valley 

Creek the lowermost bode oi the Cap . iountain member form a low~ 

gently sloping terrain. Just south of the creek more resistant 

beds of the upper part oi' tho Cap:Iountain limestone form a 

steep ouesta. 

To the south and. southeast of the ouesta formed by 

Cap lkountain limestone~ hills oomposed of Point Peak shale and. 

oapped. by bioherms form a high ridgo trending southwest, These 

hills are the highest Paleosolc hills in the area, the highest 

being approximately 1800 feet in elevation, 

The Cap '. . '. ountain limestone (repeated. by faulting) and 

the Lion Ilountain sand. stone exposures in tho east oentral portion 

of the area just south of the ridge of Point Peak shale and bio- 

herms form a gently sloping~ northeast-trending valley. To the 
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east and south of the valloy, exposures ranging from 7'elgc sand- 

store to Pllonburgcr limestone and basal Cretaceous sand for:-. . 

a rolling torrai. ", rug„'cd. o . ly whcro it i= brokon 'by the dee»ly 

entrenched Phrcadgill and. Onion creeks. 

In the extrcme soutnwest and western portions, high 

mesa-like hills of Cretaceous rock extend i, . to the area, Sand. - 
stone and siltstcne ~ em tho steep 'basal portion of tho moses, 

and li. ostonc Corns '. Jic sorios of 1st to-, biographic bonohes of the 

upper»or ties 

DRAIJJAG —. 

The entire Llano rogion is within the watershed of th 

Colorado River and its tributaries~ . he San Saba, Llano, and 

Pcdernalcs Rivers. According to Terr (1390)~ those streams mero 

suporim»osed upon the Paloosoic rocks and. have been little 
modified by Paleozoic s. ructuro end rook cl". aracter. 

The Doss-'. Jcrth area is entiroly within the Dcaver 

Creek watershed and therefore within thc le@ger Llano River 

drainage 'caoin. Drainage of tho area i c , ;cnorally oasis re 
Ccw Valley Crock drains the northern third of the area, while 

Threadgill Crook and its tributaries~ ' cr::cn snd Onion Crocks, 

drain the southern twc-thirds of the arcs. All but Threadgill 

Creek are intermittent streams. 

Oenerally the overall drainago pattern of the area is 

dendritic and without regard to local structure. However~ somo 

of the smaller streams such as Cow Valley Creek follow tho 
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existing structure through such of their courses, and aro 

suhscquont ~ Short lengths of sono of thc larger ctree. -c such as 

Onion and nroad"ill croot-. c are oleo ;~ol'iially adjusted to local 

structure 
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STRATI ORAPHY 

CedERAL S'TA~r:. i?7 

Rocks exposed, in the Doss-F!orth area range in age 

from Cambrian to Recent~ an!' include sandstones, siltstonos, 

limestones& shales~ conglomerates! and alluvium. . 'Aississippian 

and Pennsylvanian strata that aro oonnon in other areas of the 

Llano uplift are absent in tho thesis aroa, The oldest rock 

oropping out is the uppermost Hiokory sandstone' The Coologio 

oolumn for the area is as followsI 

Cenosoio era 
Quaternary 
Tertiary (2) terraoe gravel 

'hsosoic era 
Cretaceous system 

Lower Cretaoeous 
Limestone unit 
Siltstone unit 
Sandstone unit 
Lange's Pill conglomerate 

"esozoio (I) arkooic conglomerate 

Paleozoio era 
Ordovician system 

Lower Ordovician 
Ellenburger group ~d formation 

iireadgill member 

Cambrian system 
Upper Cambrian 

Wilberns formation. 
San Saba limestone o!ember 
Point Peak shalo ~ember 
Aorgan Creek limestone member 
Welge sandstone momber 

Riley formation 
Lion Mountain sandstone nor!ber 
Cap Mountain limestone monbor 
Hickory sandstono member 
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CLMBRIAW SYSTEM. i 

The Cam'brian period is represented. in oentral Texas 

solely by Upper Cambrian strata the Rilov and Wilberns forma- 

tions. All eight members of the taro formations are exposed or 

partly exposed in the Doss Berth area. 

~Ilail P t1 

The name Riley was first used as a series nemo by 

Comstook (1890) i' or Cambrian rocks exposed in the Riley Fountains 

in Llano County. This nomenclature was subsequently re)ected by 

the United States Geological Survey, and in 1945~ Cloud, Barnes, 

and Bridge (p. 154) named and, defined the Riley formation to des 

ignate part of the same rocks, JLs defined& the formation includes 

all of the Cambrian strata in oentral Texas beneath the Wilberns 

formation, The formation is cLivided~ from base to top~ into 

Hiokory sandstone~ the Cap Hountain limestone and the Lion noun 

tain sandstone members, 

Hickory sandstone member 

The term "Hickory series" was introduced by Comstock 

(1890) for Cambrian strata exposed near Hiokory Creel; in Llano 

County' Paige (1912) changed the name to Hickory sandstone 

formation, This was subsequently redefined by Cloud, Barnes, and 

Brid. ge (1945, p. 154) to Hiokory sandstone member of the Riley 

formation. 
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ds described by Bridge& Bsrnos& snd Cloud (1947) ~ the 

Hickory sandstone member of the Llano region ranges in thickness 

i'rom a feather edge to about 415 fest, averaging 360 feet, The 

extreme upper part oi' tho Hiokory sandstone that orops out in the 

Doss-Worth area is estimated to be about 20 feet thiok, Barnes 

(1952) measured 364 fest of Hickory sandstone i. n the Thread. gill 

Creek composite section just east of the thesis area. 

The outorop, in tho form of dark-red~ residual soil, 

barely extends into the northern edge of the area, Just north of 

the ares the Hiokory orops out as well oonsolidated rock~ and 

there the gradational oontaot with the overlying Cap Hountain 

limestone was plaoed at a distinot vegetational change at the 

base of a steep cuesta, 

The entire outorop of the Hickory sandstone is inoluded 

within gently slopinG to flat, oultivated fields. 

Cap Hountain limestone member 

Definition and. thickness 

The original Cap Mountain formation nsmod by Psige 

(1911~ p. 23) for Cap Zountain in Llano County was redefined by 

Cloud~ Barnes~ and. Bridge (1945~ p. 154) as the Cap 1Tountain 

limestone member of the Hiley formation. 

According to Bridge& Bsrnes& and Cloud (1947' po 113)g 

the Cap Hountain limestone in the Llano region ranges from about 

135 to 455 feet thick~ with an average thickness of 280 feet. 

Beoause of faulting and alluvial oover, a oomplete seotion of 
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Cap . lou;-, tain limestone . ;ac :!ot cxposec in thc Doss-Dorth area, ; 

however the member was estimated to be abo. !t 430 feet thick. 

Barnec (19g~2) mean!!rei 418, co; o ". "- o!!ntai~ in the hrcadgill 

Creek composite soctior, par'. cf;7' ic:. 'ics within the thesis 

area. 

Lower BoundarL 

The Hickory - Cap '*. ountain oontact is transitional, with 

the noncalcareous sandstone of the Bickory grading upward into the 

alternating impure limostones and calcareous sandstones of the 

Cap '. !contain. A distinct change "'n vogetation and slope between 

the two members can usually be seen both in the field and on 

aerial photographs. Thc contact occurs a+ the 'base of a cuesta 

of Cap '. !ountain limestone. Althou-h this type. of change was not 

observed. in the thesis area~ it was !oted jus . north of the area, 

L~th 1 

The lower beds of the Cap ''ountain member aro predomi- 
I 

nantly dark)red, medium-grained, in part highly he!atitic, oal- 

careous sandstone, with an inoreasing amcunt of brown~ arenaoeous 

limestone toward the top. In thc northxost part, of the area~ 

approximately 25 feet above tho base of t ! member, a massive 3- 

to 4-foot bed of light-tan, ino- to r-cdiu'!-grained~ wellwortcd, 

essentially noncalcareous, quarts sandctone forms a prominent 

ledge similar to that formed by thc . 7clgc sandstone member of tho 

Vfilberns formation (Pl ~ II, fig. 1). 
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The lower beds grade upward into light brown to olivo- 

gray& fine- to medium-grained& silty& slightly glauconitic line- 

stones. Higher in the section the limestones are fine to medium 

grained, occasionally silty snd sandy, and oommonly glauconitic. 

Thiok to massive bedding predominates (Pl II& fige 2) ~ Generally 

the color is medium-gray mottled by browne and yellows. 

In the upper part oi' the member& the limestones beoome 

dark greenish-gray and greenish-brown& coarse grained& and highly 

glauconitic. Except for oocasionsl sones or lenses of trilobite 

fragments& this interval is generally sparsely fossiliferous. 

The upper oontact with the Lion '. . '. ountain sandstone member is transi- 

tional. 

~T~&V d V~ttt 
The Cap ". ountain outcrop forms a prominent cuesta in the 

north part of the ares, with the dip slopo toward the southeast. 

In the northwest portion of the aroa a partially dissected plateau 

has been formed from the gentlo dip elope of the ouesta. 

In the northern part of . ho area the outcrop is charac- 

terised 'by scrub oak& Spanish dagger& persimmon& and, in places& 

by extremely thick Crovrths of cateclaw. Thiokets of oedar are 

oharsoteristic of the outcrop in thc southeast part of the ares. 

Lion . "ountain sandstono member 

Definition and Thickness 

The Lion ' ountain sandstone member was named by Bridge 

(1937) for Lion t. 'ountain in northwestern Burnet County& Texas' 
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Bridge originally defined. this sandstono as the top membor of tho 

former "Cap '. »ountain formation". However Cloud& Barnes, and Bridge 

(1945» p. 154) made the Lion ". ountain sandstone the top member 

of their newly defined Riley formation. Thoy retained the original 

boundarios of the sandstone. 

The Lion Hountain sandstone in the Llano region ranges 

from about 20 to 69 feet in thiokness. In the Doss-North area 

the membor was estimated to be approximately 69 feet thick. 

Ie 3~!o d 

The Cap ':k»untain - Lion Yountain oontact is transitional» 

with the greenish-brown» relatively massive limestones of the Cap 

l'. ountain grading upward into the highly glauconitic sandstones» 

siltstones» and thin-bedded limestonos o. the Lion . . 'ountain, The 

contact was placed at the lower cd~ cf the characteristic, sparsely 

vegetated» topographic bench of the Lion '. cuntain» which roughly 

ooincides with the first appearance of ~con» glauconitic» quarts 

sandstone and siltstono ~ 

~L' th ! 
The Lion . '. ountain sa:!dstone r!caber is composed chiefly 

of medium- to coarse-grained» highly glauconitic ~ commonly oal- 

oareous sandstone !»1th minor portions of glauconitic limestonos, 

and lesser amounts o» silty shale. Thc li. '!estones are greenish- 

gray» cross bedded, coarse !rained» and highly fossiliferous. 

Limestone predominates in thc lowor part of tho member» with thc 
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sandstone becoming more abundant upward and composing the bulk of 

the upper half of the member. 

. uch of the limostono is in tho form of relatively flat 

lenses of trilobite fragments and phosgiuttio brsohiopods. The 

sandstone is composed roughly of equal amounts of glauconite and 

quarts grains, with s minor amount oi calcite. Ti Bi Dsugherty 

(personal oommunicstion, 1959) found that, in about the uppermost 

foot of Lion . "ountain sandstone, the sand and silt grains becomo 

coarser and less well sorted than thocc below, 

Blackish-red, hard, silioooue, hematite nodules litter 
the woathered slopes of the Lion . "ountain outcrops {pl. III). 
Because these nodules are found only on the surface of the outcrop~ 

they are believed to be a weathering product of the ooncentrated 

glauoonite. Tho glauconite apparently weathers relatively oasily 

snd the soluble ferrous iron and colloidal silica sre dissolved 

by ground-water, By oapillary action and subsequent dehydration 

the ferrous iron and oolloidsl silios are concentrated. in tho soil 

profile as insoluble ferrio oxide (hematite~ Pe&0 ) and quarts 

respectively, Pettijohn (1952, p. 138) stated that hematite mey 

represent a progressive dehydration and hardening of a gel, anal- 

cgous to that shown by silica. 
The top of t . o Lion "ountain member is marked. by a 

disconformity. 
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'»'»'OA~iRHH SLOPS OF LIO?, ' ?, . 0?J??TAI?1 MiVDGTOI?Z 
LI~» VIITH 1KACK HH»:ATITE NOBLES 

About 2/3 nile east of Ranoh-to "?arket 
??oad 783 near oenter of area, 'Weathered 
out' lenses of trilo'bite ooouina near 
richt edge of ploture, 
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The Lion I. ountain charaoteristioally forms a relatively 

narrow, sparsely vegetated. , topographio benoh between the outorops 

of the Cap 'iountain limestone and the Welge sandstone. 

Vegetation on thy outcrop is typioally sparse snd 

sosttered~ on serial photographs the nearly bars benoh is quite 

distinot ~ 

Wafle N ~Fo ~t 

The Wilberns formation was named by Paige (1911~ p, 45) 

for Wilberns Olen~ on Little Llano River~ in northeastern Llano 

County. Barnes (1944, p. 37) very briefly redefined. the Wilberns 

formation and mentioned. the four inoluded members the Welge 

sandstone~ 1'organ Creek limestone~ Point Peak shale~ and. San Saba 

limestone~ in asoending order+ Finally the Wilberns was more oom- 

pletely desoribed by Bridge~ Bsrnes& snd Cloud (1947) ~ 

Wolge sandstone member 

D~ef Mt 

The Welge sandstone member wss named by Bridge and Barnes 

(Barnos, 1944, p. 37) or the Welge land surveys in Oillespie 

County. kooording to Bridge, Samos~ and Cloud (1947/ p 115) f 

the Welge sandstone in ths Llano region varies in thioknoss from 

9 to 35 feet~ with an average thiokness of 18 foot, In the type 

section along Squaw Creek, balf a milo north of the Oillospie Countv 
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line~ the Velge is 23 feet thick. In tho Doss-'. forth area the 

welge is estimated to be about 23 feet thick. 

Lower Bounds~ 

'The Lion ! ountain sandstone - 71elge sandstone contact 

is disconformable, with the orange-brown, resistant sandstone of 

the 7/elge resting on the more unconsolidated sandstone and silt- 
stone of the Lion . Iountain member. 

~Lith 1 

The ". lelge member is a yellowish- to orange-brown, 

massively bedded, Sine- to medium-grainod, generally nonglauoonitic, 

quartz sandstone. Tho lcwcrtmost foot of section is slightly 

glauconitic in places. The quartz grains are well sorted and rounded, 

and many have secondary recomposed faces (Dames, 1947, p. 114) which 

glitter in the sunlight, In normal outcrop within tho rcport area 

the sandstone is somewhat friablci but where it is adjacent to or 

included within the Sault ones it has become well indurated by a 

hard siliceous cement. 

~t~lhL d ~tt t 

The outorop of the 'yelgc for. ". . s a prominent lodge 

or lcw cuesta between tho '. organ Crock and. Lion '. Itountain members. 

IVcatherod . ragments of the 'yclgc sandstone litter the slops of 

the Lion . 'ountain sand, stone near the , Ielge — Lion . !ountain contact 

(Pl ~ IV) ~ 
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PLATE IV 

Pigure 1 ~ L"DOS OP ', VHLOF. SARDSTOB":; RRSTISO OH 

LIOB SOUNTAIS SASDSTOSS BSSCH 
Located, 160 i'eet east of Ranch-t~'armlet 
Road 783 just north of Pipeline crossing, 

Pig~u'e 2 ~ DISCO'VOR'. ABI"- LIOS VOUNTAIS-7/. , LOS 
CO. '&iACT (RI1;!T-SILRREJS COTTACT) 

About 2/3 nile east of P~ch to "arket Road. 703 
near center of arse. Litter on Lion 7'ountain 
bench ie IDoetly fron overlying 'Vslgo sandstone' 
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Tho Vi'elge outcrop is marked by dense vegetation whioh 

charactoristically includes scrub oak and mosquito ~ 'aliis dense 

growth shows up as a distinctly dark band on aorial photographs. 

'. !organ Creek limestone member 

D 1" 't' d ~75k k 

Tho . . organ Creek limestone member was named by 3ridge 

(1937) for "organ Creek in Burnet County~ Texas. According to 

acrid o, Names, and Cloud (1947, p. 11&) the 'forgan Creek member 

varies in thickness from about 70 feet to about 160 feet~ 

averaging about 120 feet. In the Doss-North area the mcasurod 

thicknoss of the member was 138 foot. 

Tnc :elge sandstone - ". organ Creek limestone contact is 
, „radaticnal, with the yellowish-orange, noncaloareous sandstone of 

the, elge grading upward into tho dark-red or maroon& ooarse- 

Crainod, candy limestone of the Norgan Creek. The boundary was 

placod at the lowermost maroon, arenaceous limestone. A slight 

topographio chango is present - the gentle slope of the cuesta 

formed by the Beige reverses to the steeper stairstep slope of tho 

l'. organ Creek, Also the Welge outcrop is marked. by a dense bolt 

of vegetation in oontrast to tho more sparsely vegetated '. organ 

Creek outorop. 
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~L'th I 
The . oint Peak shale is com icscd of Grayish-Sreen to 

light brown~ thin-and well-bedded~ calo"rcous "hales and. silt- 
stonos~ with cubordinato amounts of "inc;, rained limestones, 

intraformational limestone oonglomora tes, cnd. thin-bedded 

dolomites (Pl ~ V, fi, ', . 1). Stromatoli+ic biohovc zones generally 

occur throuphout tho lower middle portion o tho member, with 

shale found above, below, and betwoon these zones, Tho shales and 

siltstones occur in beds from I/2 to 6 inches thick, and both 

are slidhtly to moderately micaceo. e. The limcstonoe aro usually 

Sray to brown, thin-bedded and commonly ;. lauconitic ~ Tho intra 

formational condlomcrates or "eddowise" conglomeratos consist of 

anCular& flattened pebbles of variously colored limestoncs~ 

arrandwd haphazardly in a silty, calcareous matrix, and occur in 

beds from 1 inch to 1 foot thi. ck (Pl. V~ i' 2). 
Thc stromatolitio bichorm zones, comprising nearly one- 

quarter of the Point Peak member, vary both in thickness and in 

strati';raphic . osition, ilthouSh thc thickest zones occur in the 

lower . art of the middle of the somber, 1- to 2-foot beds of small 

bioherms, similar +o those in the '. crpan Creek limestone, are found 

locallv throughout tho Point . eak s~~e. In the measured section 

alone Phrcadgill Creek, a bioherm zone about 37 feet thick occurs 

73 feet below the Point Poak — San Saba contact (rl VI& fig. 1) ~ 

This strati~aphically low occurrenoe contrasts markedly to other 

areas of the Llano uplift, where the top of tho bioherms was 

selected as the Point Peak - San Saba boundary, or where the 



E 



28 

PLATE V 

Figure 1 ~ POIET PEAK TSIB BEDDED SHALE AED 

SILTS TOBE 
On north bank of Threaggill Creek about 
1/2 mile northeast of C. Heard'e house, 

Figure 2 ~ WEATSEHED BOULDER OF POINT PEAK 
IETRAFORliATIOEAL COEOLOEKRLTE 

In extreme northeast part of ares, 
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PLA'ZB VI 

ca 
i 

i~are 1 ~ POILB P AK BIOE'. B' ZOLV 

On east beni» o. Threadr:ill Oreok about 
I/2 . sile northeast of' Lan™c~s 'ill. toto 
shale interbedded with biohor:i' 

. inure 2. "CABBAG I~~AD" S Kid. JR. 02 PCI, P 
. , AK BIOIW"3 

Iu northoaot Bart o-. " tho area. 
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biohcrc. s were included co:-'~letclg wi t!. in the San 3aba liaestone, 

In the nortnern -iart o' thc thesis area . „-cnerally two cr three 

biohevn zones~ each 10 to 20 feet chic. , are found in the ;upper 

niddle ~t cf the "oint 'ca!c. ~call~ any one ot' these zones nay 

grade laterally inlo bocdcd lincctonc or shale, but usually at least 

one zone is always "&recon. . Ln tho Tmsc«, '. orth area, tho biohcmn 

zones 10 or: ore foc' thick- werc: ac. cd as separate units G the 

i'oint "ea!c uo;;bor. 

Ihc stronatolitic bioherm zones are cosnosed of greenish- 

gray and no'tlcd, nicrooranular tc cublithographic linestono, which 

is thought to be algal in origin Intrafcraaticnal conglonerato 

occurs locall„ between i;. ''vidual bichor. "'. c ~ ". once»tric or "cabba;w 

head. " structuroo fore on 'ho west!. crcd surface of thc 'bioherc;s 

( I 71~ . Igi ) 

Overall th= ". oint yce!= shale . 'o not highly focsiliferous) 

howovcr braohio ods cr locally co. -uon throu~. -! out tho ccnbor. 

persistent, t ich bod o". brown linestono containing silicified 

brachicfods occurs a'bout 45 feet below tho top of the shale, 

fhe cutcro-, oc t!m ' oint feels shale for;, . s a stco-, ' to 

gontle slo!, c bctwccn thc underlying '. or . an greek li. -. . ostone and the 

nore resistant bioh x. . . z ncs. yhere twc biohern zonos aro crosent& 

thc shale forns a;. :odorate slo!o between . ho;. , -he bioh. rn zones 

usually ca, thc high hills of . oint oe'. shale in . i'e nor. hoss. 
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. . . or!ic. o the area, or form steep ledges on the upper parts of 

ridges, 

Tho shale outcrop is oharaoterisod by mesquite~ some 

live oak, and muoh persimmon and agarita, A partioularly heavy 

growth of live oak, which appears as a dar1 band, on aerial photo- 

graphs oocurs on the lower part of the bioherms and on the shale 

iovcediately below, Looally the bioherms are bare of vegetation~ 

except for some catsclaw and persimmon@ 

San Sa'ba limestone member 

~Df Mti 4 ~kn 
The San Saba limestone member uas named by Bridge 

(Bridge~ Bernese and. Cloud. , 1947, p, 117) for exposures at and. 

near the lmson Brady highway bridge over the ~ Saba River, 

northwest of Camp San Saba& cCu11ooh County, Texas. Comstock 

(1890, p. 301) originally used the term "San Saba Series" for 

these same bode or for some part oi' them, According tc defi- 

nition «y Bridge, Barnes, and. Cloud (1947, p. 117), the member 

is composed of the "nore or less glauconitic liuestone" occur- 

ring between the underlying Point Peak shale member of the 

Wilberns formation and. the overlyin„- ~i eadgill r. :ember of the 

Tanyard formation. It is the uppermost . ember of the 'yilborns 

formation and. of tho Cambrian system, 

The San Saba me:bo is 200 . "';" t thick at the typo 

seotion and averages about thc sano tb "ou, -, hcut thc Llano uplift. 
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In the Doss-Sorth arcs, the measured thiokness of the member is 

271 feet. 

Lo ~Bd 
The I'oint-Peak — San Saba contact is gradational, with 

the gray-brown clacsreous siltstones, shales, and gray- to greenish- 

brown, fine-grained, slightly glauconitic limestone of the Point 

Peak grading upward into light-gray to cream~ thin-bedded, sub- 

lithogrsphio limestones of the San Saba. Inasmuch as stromato- 

litic bioherms do not occur at the top of the Point Peak in this 

area, the boundary wss plaoed at tho bottom of the first beds of 

hard limestones. The boundary hae no topographic expression. 

~L' th 1 

The lower third of the San Saba limestone member is 

composed of light-gray (mottled yellow) to light-cream, gonerally 

thin-bedded, sublithographic to fino-grained, nodular limestone' 

The yellow color of the beds, which is charaoteristio elsewhere 

in the Llano region, is not as pronounced in this area. Beds are 

usually I/4 to 1 1/2 inches thick, but ocoseionally are up to 8 

inches thick, and are interbedded with thin siltstones and shale. 

This portion of the member contains thin beds of intraformat"'onsl 

conglomerate, thin beds of extremely glauconitic limestone, snd 

ooarse-grained, highly fossiliferous, occasionally cross-bedded 

limestone. The intrsformstional conglomerates in the lower third 

of the Ssn Saba are of two types! (1) thoee lithologically similar 
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to the Point Peak shale remember, and. (2) those in which the limestone 

pebbles are in a limostono matrix and the conglomoritic charaoter 

is revealed only by weathering. A 5-foot zone of small bioherms 

occurs noar the top o' this portion of thc me bor, 

The upper two-thirds of the membor is composod. chiefly 

of light-gray to greenish-gray and brownv medium- to coarse-grained, 

thin- to thick-bedded, glauconitic limostones, with occasional 

intorbeddod. sil . stones. This portion of the mom'ber is highly 

fossilii'erous and, as in tho lower third o the member, contains 

thin beds of intraformational conglomeratev ormod. 'hy limostone 

pebbles in a limestone c:atrix. 

In the northeastern quarter of the area a bioherm zone 

of oonsiderablo thickness (over 15 feet) occurs about 15 feet above 

the base of the San Saba member, Brid„o, Barncs, and Cloud (1947) 

considered . he thick bioherm zone occurring in the Cacp San Saba 

aroav '. cCulloch Coun'g j es belonging to tnc Point Peak member, 

Bowever in 1954, Bar. ics a id Bell (p. 15, 20) placod. tho thiok bio 

horm zones of that area . ivithin tho lowers oat portion oi' the San 

"a - limestone c;embor. It appoars znat tho occurrence of bioherm 

zones wituin thc lover par . of the ~; Saba member is fairly common 

in tho western part of the Llano uplift' In the thesis area these 

biohorms appear to bc of the same stromatolitic character as the 

Point Peak bioher=s, except tha! they arc greenish-brown to brown 

i color and~ in places~ considerably dolomitizod ~ Although no 

thick biohcru zcu s are . recent iu thc easured soction oi San 

Saba along Threadgill Creek, Bassos (1952) mapped large zones 
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1 3/4 ~iles farther northeast on strike with this section. 

Apparently the San Saba bioherm zonos grade laterally into other 

faoiee as do the Point Peak bioherm zones. 

In tho measured section in 'iireadgill Creek» the 

San Saba as a whole is highly fossiliferous, oontaining an 

abundance of trilobites, brachiopods and some gastropods ~ Small 

eubspherical struotures about penny- to poa-sized and called 

Qirvanellas are visible on bedding surfacos of some limestonos. 

Cloud and Barnes (1948, p. 30) rofor to these structures as 

stromatolites and therefore thoy are of algal origin. 

~Teemm 1 v~ttk 
In the southern half of thc area where Onion and Thread- 

gill creeks have cut deeply into the limestone, tho San Saba mem- 

ber forms high bluffs (Ply VII) ~ On the nearly flat hilltops in 

the northeastorn quarter of the area~ the weathered surface of the 

San Saba is litterod with thin, platy slabs of limestone. 

Tho San Saba outcrop is usually somewhat sparsely 

vegetated with live oak, ! exican persimmon~ and cedar. 

OBDOVICIAlt SYSTI". ' 

The Ordovician system is represented in the Llano up- 

li. ft by rocks of ':arly and Late Ordovician age. The lower Ordo- 

vician rocks of the &llenburger group, according to Cloud and 

Barnes (1948), are essentially equivalont to the lower half of the 

Lowor Ordovician of tho Ozark uplift in . 'issouri and Arlamsas ~ 
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PLATE VII 

ILUFF OF SAN SAIL LVIESTOHE LIESESR 

Just downstream from Lange's kill on ths north bank 
of Threadgill Creek, Iarnes (1948, p. 411) reported 
that the bluff is about 60 fest high and formed by 
limestones of the lower part of the member, 
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&~lie bm ~a 

The "Ellenburgor limestone" was named by Paige (1911, p. 24) 

for tho Ellenburger Hills in the Eurnet quadrangle. Paige consider- 

ed the included limestones and. dolomites to be "Cambr~dcvician" 

in age. Cloud» Earnes» and Eridge (1945) revised the term "Ellen- 

burger limestono" to Ellenbarger group, whioh they restricted to 

beds of early Ordovician age. They also divided the group into 

three formations, which sre, in ssoending order, the iunyardf Qor- 

man» and Honeycut formations, Of these» only the Tanyard forcuxtion 

is preeont in tho Dooo-North area@ 

Tggbgcl FoPc13tion 

The Tanyard formation was named. for rocks exposed at 

the Tanyard locality, on the oast bank of Euchanan hake in 

northwestern Eurnet County, Tezas. The formation is divided. into 

the Thresdgill and Stsendebach members, lower and upper respectively, 

Averaging 585 feet thick» this fornu»tion is composed chiefly of 

li~eetone and dolomite. Only the Threadgill member is present in 

the thesis arear' 

'iiroadgill me:::bcr 

D~af' etio d %hi ' 

Originally defined ae the "Threadgill limestone" by 3ridge 

and. 3arnes (Earnes, 1944, p. 37)» the Thread"ill ux»it was revisod to 

comber status by Cloud, 3arnes» and. Eridgo (1945, p. 143) to inoludo 
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dolonite o&!uivalent to t! c oriCinal 11'nestor'e, ". ho ~&ber duo 

r~d after expcecrec on ««ca&gill an&:orson Creel'~ south o. ". 

IenCe~s '!ill& Gillespie County, 2mso exposures pro erat!Wn tho 

»he81s area» 

AooordinC to Cloud g 3!Lvnes ~ and «hi&Co ( 1 94' ~ p, 143 ) 

the '««on&@111 arbor ra~ms 1n thialameo from 9l . eet in the 

castorn part of the Llano region to 3l3 feet in tho nestorn port, 

In the type section nothin the thesis area~ ths neasured thicimoss 

o. the menber is 280 7eot (garnes& IQ~S) ~ 

kREKL MiQRQK 

Althou7ji tho Car brian «Qr&hmioian ooutnct 1a disoou- 

fceusble in»he oss»orn part of the Llano uplift (Cloud and, Samos~ 

l940, p, 31) in tho western part tho ocntoot appears to be tro~ 
1tional (Pl, VIII, fiC. I), In tho pcs~&orth eros the nediu~ 

pm' and Croon%~~ granular~ intorrxkttontly Qauoonitio line 

stones of tho San Saba weber ('*!ilborno for. . wtion) grado upsnrd into 

ti«o wood~h Crsy snd buff~ nor ~lsuoonitic& sublitho~nphic line 

o. onos of the «!uoa&Cill conbor (anynrd fonmtion) ~ «he boundary 

mu plsood behmon the lmt occurrence of Clauoonite in the Ban 

Saba and first appearance of thc ghstropods Q~~ an& ~I~+ 
in the Throad&ll, Cloud aM:!ornoe (I+0& p ~ Gl) etstod thnt 

Qc~!3L and ~gyp~ first up~sr et the baeo of tho Loner ordo- 

vician~ the Og~~ ha~„a long ~m &thin tho Lower Crd«n71 

oiany and ~g~L ~~- n lcn", r«u~ within the Cr&«n71oisn, 

~ this ares there aro nearly us . :~~ 7n&lt oontaots botceon the 
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PIJLTG VIII 

Figure le COBFOKQBLZ 04%5lliKWMNFICIAI 00ÃTJCT 
(TRdNSITIOm, mr S~TBMuBOILL COBTdCT) 

On eeet bank of Threadgill Creek about I/2 mile 
upstream from Lange's Mill. Contaot indicated. 
by white line, 

Figure 2, BLUFF QF THREAINILL LIMESTONE ~ 
On south bank of Thresdgill Creek about 200 
yards east of Ranch t~rket Road 783 bridge, 
Bluff about 30 feet high. 
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San Saba and Threadgill mombers as thero are sedimentary oontacts. 

The presence of ~ya~ne 1 in San Saba limcstones in oontrast to 

their apparent absenco in the Threadgill limestones was used 

cautiously to differentiate between the two members. The San Saba 

Threadgill oontact has no topographic expression. 

/~the 

The Thread. gill member is pred. ominantly a wood~eh«gray 

to beige, thin-bedded~ almost totally nonglauoonitio~ sublithographio 

limestone. Li iestonc intraformational breooias and oonglomerates, 

and yellowish-brown, dolomitised. burrows and, trails are oommon 

throughout the member, Some fins grained limestones and. siltstones 

are also present~ and dolomite nones ocour near the top of the 

member. 

The Threadgill member is considered highly fossiliferous 

by Samos (1952) ~ Liest oi' the fossils are readily visible only on 

the bedding surfaces. Qastropods suoh as ~0~1&~t and ~to &~i 

predominate, with some braohiopods and. trilobites present ~ 

7Ihero covered, the Threadgill member is overlain by 

either Cretaceous sand and conglomerate~ or by Tertiary - Quaternary 

terraoe gravel and alluvium. 

~To o~Sp)hI ~ Y~e~~Lttoo 

along the oourses of Onion and Threadgill Creeks the 

Threadgill limestone has formed. bluffs 15 to 30 feet high (Pl, VXII» 

fig. 2). In other parts of the area the momber is topographioally 

expressed as an upland. i'1st or as gently rolling hills. 
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Vegetation& which is typioally' sparse~ oonsists of 

essentially the same type characteristic of the Ssn Saba lime 

stones live oak~ Wxican persimmon and cedar. The tops of Thread- 

gill limestone bluffs in some places support a thiok growth of 

cedar, 

ROCKS OF UNCERTiIE HESOZOIC JLGE 

Jlrkosio conglomerate 

~Df tf 

In 1954 Crete (p, 30) desoribed an exposure ef arkosio 

conglomerate in the Central Rluff Creek korea. Crete gave the age 

as questionably Mesozoic. Rogers (1955) described, in detail, 

arkosio oonglomerate from fourteen outorops looated in Kwon, 

Tfenard g and Kimb 1 e oount i e s ~ and o one luded that the oongl omerate 

was of Early Cretaceous age. Woolsey (1958) briefly desoribed 

arkosic oonglomerato in thc Squaw Creek ~chal Creek area/ 

but reached. no definite conclusions as to age. 

Only one small outorop of arkosic oonglomerate is 

present in the Doss Eorth area. This particular rook appears to 

have been deposited sometime during the Hososcic era~ either as 

alluvium on the Paleozoic erosion surface before the advanoe of 

early Gretaoeous seas, or as the lower part of the earliest sand 

deposited by the enoroaching seas. 
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Ohgg~ter 

The arkosic ocnglomerate is composed. essentially of 

poorly sorted, quarts and. pink mi. orooline pebbles~ cemented by 

a siliceous~ henatitic matrix. The pebbles range from medium 

sand siss to 1/2 inch in diameter, Overall color of the con« 

glomerate ranges i'rom dark maroon to dark Oxay. ds a result of 

the silioeous cement the conglomerate is a very hard, resistant rook. 

The oon„-lomerete crops out in only one locality~ where 

it unoonformably ovcrlies the glauoonitic sandstone of the Lion 

EIountain member, Possibly the oement :or thc conglomerate was 

derived from the underlying glauoonite. The unit ie estimatod 

to be about 3 feet thiok in this areai 

~St g~kmo l~tl t h1 

The true stratigraphic position of the arkosio oon- 

glomerate is not apparent in ths thesis arear' The only definitely 

known stratigraphic relationship is that thc oonglomerate directly 

overlies the Lion ". ountain sandstone member oi' the Biley i'ormation, 

Rogers (1955& p. 15) reported that in northeast X1mble 

County undisturbed arkosic conglomerate cverlies faulted and folded 

middle Pennsylvanian rocks~ thereby indicating an age at least 

younger than middle Pennsylvanian and probably post-Pennsylvanian 

for that partioular conglomerate. He also stated (p, 16) that the 

superposition of Lower Cretaceous beds upon three separate outorope 

of arkosio conglomerate precluded the poesi'bility of the conglomerate 

being younger than Early Cretaceous. 1'or laok of evidence to the 
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contrary, the arkosic con„lomerate of tho thesis area is also 

considered to have been deposited. after Pennsylvanian time, 

Inasmuch as outorops of arkosic conglomerate in other 

areas of the Llano uplift are dircotly overlain 'by Lower Cretaceous 

rooks snd the arkosio conglomerate of the Doss Berth ares contains 

no fragments of Cretaooous rooks, tho arkosic oonglomerate of this 

area is oonsidered to 'be not younger than Early Cretaceous. The 

Lange's $411 conglomerate also does not contain axe fragments oi' 

Cretaoeous rooks but ic composed chiefly of pebbles of Palcozoio 

limestones and. is therefore considered to be no younger han Early 

Cretaoeousi 

Several physical relations of the arkosic conglomerate 

are evident in the thesis arear' The conglomerate ocours in an 

intensely faulted~ relatively high, flat pcrtior. o. the aroa, It 

is 45 feet higher in elevation than tho highest and, nearest outorop 

of thc ~age's, . dll conglomerate, and, is both highor and, lower than 

outorops of the Cretaceous sandstone. The arkosio oon 'lomerate 

and the basal part cf thc sandstone unit are similar in that they 

both sre composed chiefly of poorly Bortedy suban;. ~l:;" cusrtz 

grained' 

and are in come de~ac erru~ous, They are dissimilar in that the 

arkosic oonglomera. c contains an appreciable amount o feldspar& is 

totally noncalcaroous~ and. ic highly indurated; whereas the sandstone 

unit contains no o'bservod. eldcpsr& is calcareous& and is unindnrated 

to slightly indurated. 
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In the S&pxsw Creek «Barshall Creek area, about six 

miles due east of the arkosio outcrop in the thesis area, a 

similar arkosic oon, . lomorate is exposed. Aocording to Woolsey 

(1958), this outcrop is surrounded. by alluvium, but appears to 

'bo in a highly faulted area and stratigraphically between the 

Paleozoic and lowermost Cretaceous rocks. 

In tie Doss-iTorth area~ two possible stratigraphio 

positions for the arkosic conglomerate are consideredt (1) as 

a deposit betwoen tho Lange's pill conglomerate and the over- 

lying sandstono unit, either as an alluvial apron or as the basal 

portion of the sandstone~ and therefore younger than the Lange's 

1'dll conglomerate, and (2) as an alluvial doposit upon the pre- 

Cretaoeous erosion surface~ and older than the Lunge's Efill 

conglomerated 

There are several indications that the arkosic 

conglomerate might belong stratigraphically between the Lange's 

i!ill conglomerate and. the Cretaceous sandstone unit. The higher 

elovation of thc arkosic conglomerate compared to that of the 

Lanys's '. till oonglomerate indicates a possible stratigraphic 

position abovo thc Lange's, ". ill unit. Also, the similarity of 

quartz grains, sorting, and ferruginous nature oi' the arkosic 

conglomerate and sandstone unit suggest that the conglomerate 

is possibly a wellwemented portion of the lower part of the sand 

stone unit. The total lack of ~ticlos of Paleozoio limestonec 

in the arkosic conglomerato is in marked contrast to their con- 
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spiouous predominance in the Lange's ltll conglomerate. This 

would imply that deposition of the Lango 's ' ill conglomerate 

coourred. during the orosicn oi' the Palecsoic limestones, and 

that the deposition of the arkosio conglomerate ocourred. only 

after the Paleosoic rocks had been stripped sway to expose Pre- 

cambrian granite. Possibly the encroaching Early Cretaoeous sess 

first deposited the basal Lsnge's . ~11 conglomerate in the lowest 

areas of the pre-Cretaoeous erosion surface and then deposited the 

sandstone unit ~ Or perhaps both the Lsnge 's ldll and arkosio 

oonglomeratee were alluvial deposits laid down before the advanoe 

of the Cretaceous sease the Langc's . 811 conglomerate was first 

deposited in stream ohannels and valleys, end after exposure of 

the Precambrian granite~ the srkosic conglomerate was deposited 

upon a somewhat higher erosion surface. 7lhere the basal portion 

of the sandstone unit or alluvial arkosic material was deposited 

in the vicinity of Paleosoio faults or fault sones, it was subse- 

quently cemented. into a very hard, siliceous arkosic conglomerate 

and preserved from later erosion that oomplotely removed the other 

unoemented materiali 

Physical relations that could be oonsidered unfavorable 

to the immediately preoeeding interpretation are also present ~ 

First~ there is evidenoe aug„eating that the arkosic oonglomerate 

is not the basal portion of the Cretaceous sandstonoc that the out 

crop of arkosic conglomerate ic both higher and lower than outorops 

of the Cretaceous sandstone implies that it might not be the first 
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deposit of the advancing Cretaocouo seas; and if tho oonglomcrate 

belongs between the Cretaceous sands~ its d. ifferent lithology is 

difficult to explain. Also, if there is a relation between tho 

outcrop of arkosic conglomorato and tho adjacent faults, remnants of 

the conglomerate might be oxpectod near faults or i'suit sones in 

the vicinity of the single observed outorop, evon ii' cementation 

was orratic. There appears to bo a total absence of arkosic 

conglomerate in these portions of the area. Also, no feldspar has 

boon observed by the writer in the lower part of the sandstone unit 

in the thesis area~ hcwevor, this msy be due to feldspar ocourring 

only locally in the sandstono. 

The seoond stratigraphic position considered f' or the 

arkosic conglomerate is that it is old. or than thc Lange's . '. ill 
conglomerate. Because of its distribution and oxtremely poor 

sorting, it appears that tho arkosic conglomerate might possibly 

have been an alluvial apron deposit, Inasmuch as glauconite contains 

both silioate and iron, tho hard~ siliceous and homatltic cement 

that preserves tho arkosic conflomcrato from erosion could have been 

derived from the underlyin„, highly glauconitic Lion '"ountain sand- 

stone. That the outcrop of arkosic conglomerate is at a highor 

elevation than the Langc's "ill conglomerate and portions of the 

Cretaceous sandstone unit can be explained by progressive onlap of 

Cretaceous seas. Also thoro is the possi'bility that the Lange's 

. ". ill conglomerate is a younger terrace deposit within a valley 

cut through tho arkosic conglomerate and other rocks. Perhaps the 

arkosic conglomerate was depositod on tho preWretaceous surface as 
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a tcrrucc or a:i alluvial aprori, cerre. it d locally, partially erodedr 

and firially covered 'by tlr" oncroacliirig Cretaceous sea, The Langere 

: ill conr;lomcrato was . — . oosibly rloposited, in tho valleys and channels 

either as Lhe basal d. eposit of +ho advancinrr seas, or as a. ; alluvial 

de osit before the soa cov'orod the aroa, The sands+ono ullit was 

dopositcd. next, coverirrg +he Lange's "ill co:iglomcrate and all 

other areas lower than tho arkosio unit, snd. finally ovorlapping 

the arkosic oonglomerate. Later erosion stripped the sandstone 

unit from much of thc Paloozoic surface~ exposing the remnants of 

the arkosic conglomerate, 

The interpretation that the srkosio oonglomerste is older 

than the Lsnge 's liill oonglomerate also has several weak points, Ii 

the arkosic conglomerate was rlopositod, beforo the Lange's i'll 
oonglomerste, then it too should possibly oontain fragments oi' the 

Psleozoio limestones. However thio would depend largely on the 

climate at that time. The outorops of similar highly indurated 

srkosio oonglomerates in other areas do not, always overlie Lion 

liountsin sandstoner indicating that the hard silioeous snd 

hematitic cement is not noooesarily rLorivecL from that unit ~ 

Lftor duc consirloration the writer's only oonclusion 

is that the arkosic conglomerate is probably of '. ssozoic sget 

even Permian sge cannot be precluded. . The Doss-ITorth area does 

not appear to be the critical area for determining the true 

stratigraphic relations betwoen thc arkosic and Lsnge's Lrill 

oonglomerates. 
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CRETiCEOUS SISTZI 

The Cretaceous system is represented in the Llano region 

by rooks of Early Cretaoeous age (Comanohe Series), which~ except 

for the northwest side, are distributed around the flanks of the 

uplift. The contaot of the nearly horisontal Cretaoeous beds with 

older rooks is everywhere unconformable. 

In describing the Squaw Creek quadrangle, Barnes (1952) 

reoognised the following Cretaceous unites 

Frederioksburg group 
Edwards limestone 
Comanohe Peak limestone 
Walnut olay 

Trinity group 
Shingle Hills formation 

Olen Ross limestone member 
Hensell sand member 

The above sequenoe differs from previously reoognised 

nomenolature in that the term Travis Peak formation has been 

dropped and the term Shingle Hills formation added, to include 

the Olen Rose limestone and Hensell sand. members. In the Doss- 

Korth area thc Cretaoeous units previously reoognised by Barnes 

were not differentiated~ but were simply mapped~ in ascending 

order, as the Lange's tU. 11 conglomerate~ sandstone~ siltstone, and. 

limestone units. The total thickness of Cretaoeous rooks in this 

area is about 330 fest. 
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Lange's . 'ill conglomerate 

DffMti d~k 
The Lange'e . "ill conglomerate wae named by Barnes, 

Dawson, and. Parkinson (1947) for exposures near Lsnge's:. ill 
in northwestern Oillespie County. Although Names dropped the 

name Lange's Kill in his subsequent publications and referred 

to this unit merely as basal conglomerate of the Hensell sand, 

the name has been retained for use in the Doss-North area% 

llthough Barnes (1952) described this unit as the basal 

portion of the Henssll sand, there may be some question as to 

whether the Lange's Hill oonglomerate is the basal portion of the 

sandstone unit. The ~age's Kill conglomerate and the sandstone 

unit are not exposed together in the thesis arcs, However soil or 

"wash" believe4 to have been derived from the sandstone is in 

oontaot with the conglomerate. Only one restrioted outorop of 

the conglomerate shows any apparent gradation upwards The grain 

or particle sise of the uppermost portion of this outcrop& however~ 

is not nearly as small as the grain sise of the lowermost portions 

of the sandstone unit exposed at other looalities, If there were 

originally gradational strata between the Lange's:Kll oonglomerate 

and the sandstono unit, either they are not exposed in the thesis 

area, or they have been weathered to thc pebbly red soil or "wash" 

that, oommonly overliee the Lange's Kill oonglomerate in this areai 
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At oi:e oiitcrcp of the Lai;, , 's ill con;;lomerate 

(Pl. I', fig. 2) a reddisn-brown, ear&Icy !. atcrial has fillod 

water-wcr;i potIioles ini the condlo. &crate. 1f this r;:aterial was 

the basal part oi' +ho sands one unit, the&i a disoonformity 

between trio conglomerate and sandsto»o unit. would 'be indicated. 

Bue to the position of tho o &(crop a!id nature of the fill 
material, liowevcr, it is bolioved Lha-. ' this earthy . . iaterial 

has beori recently washed into the wa!;! r-!morn potholes i. . i thc 

con lomerato. 

The possibility Ihat tho La!i; e's &ill con01»:. erato 

is post-Cretaceous cannot bc absolixtoly &rccluded. IIowever the 

a;pare»t total lack of fra, , ments of Cretaceous limcsto«c arid 

chort in tho conploroerate atro«cly iiidicates that it is riot post- 

Crotaceous in ade. Tertiary or Beceiit t* rrace Cravol ox„osed nicer 

outcrops of the Lanpe's . ill conClo. ;crate is composed. essentially 

of Cretaceous limestone . &articles and chert, particularly '-'dwards 

cliert. 

Barnes (1952) described tho co. &Clomcratc in the vicinity 

of Lactic&s . 'ill as possibly being 40 feet tl&ick, At other outcrops 

in the thesis area thc con„lomerate was estimated to ranCe in 

thickness from 10 feet to a feather od. c. 

L~ih i 
The La«Ce's ''ill conClocerato, wherever observed, 

uiiconformably overlies oithcr the San Saba or ThreadCill li. . cstones 

(Pl. Ii', fiC, 1) ~ Tho ind. &rated co«Bio&~erato is composed chiefly 
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PLATE IX 

s- 

Figure 1 ~ UNCO?PORlvJLBIZ ORISVICIAR CRETACEOUS 
CONTACT 

On Onion Creek about 250 yards upstrean (west) 
of Ranch-to&~ket Road. 783 bridge. Thread. gill 
@cuber overlain by Lange's . 'dill oonglonerate, 

Figure 2. LJQBE'8 MLL COLOLOI~~TE 
In Drainage ditoh on west side of Ranch-to-Varket 
Road. 783 just north of:. sson-Gillespie County line, 
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of variously sised and. colored li. -es 0 &c, &obblos& lobbies' ail!i 

boulders derived. Pro:: thc Riley, . "ilbor&is, and Throad, -, ill foriea- 

tions and bound todetiicr with a carbons'. e ce, ent. 

Quarts�' 

'e, 
cher', and. white, . ':essive quarts pcl&bios occiir occasionally i!i 

thc con!. lo!. :orato. Thc iildivid, lal '&obblcs a!!d boulders rai. de ini 

cise fro:. . vory snail &iebblos '. o boulders 4 foe in ion"th, a. d 

arc well-roiindod to sharply angular (pl. 1;. , i:-. 2). Locally 

. hc cori, ;lo!iorato is friable near the 'o, & a!id has the ai&pears!ice 

o. loosely consolidated 
v ravel. 

i V~! 
iho Lando's ' ill condlo!!era;o is „"cncrally fou. id in 

creel; botto!::s or adjacent slopes and docs iic ' i!if luonoo the 

topo"ra!&hyv 

Vo-c. atio. i is ab&indent 7!hero th«co!!vlo&aerate has 

woatherod to a "cbbly soil, and. is c'. iarac tcristically livo oel:, 

sc, &c oedar and . ':!cscilito& and various ferlie o" Lh'ch brushes. 

V ry littlo v:, :clatioii is prose, it o i tho bare e;:-, loscd s. lr. ac' of 

tho indurated con . lon- rate. 

Daiidstonc 'Jr it 

D finition and ihioltncss 

'I'hc Gretaccoi&s sandstone !i!!it napped in tho Doss-Rorth 

area is probably equivalent to, in whole or in part, the Roiiscll 

sand c&ocibor of Dames (19y2), aiid;ossibly tc cart of tnc Glen 

Rose licestono . ' o::bor. 
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In the thesis ares the sandstone unit ranges from a 

feather edge to an esti. sated 150 feet thicl . 
1 ~Bd 

Within the Doss-'. forth area tho Cretaceous sandstone unit 

or soil derived from it rests unconfor uLbly upon all members of 

Cambrian sge exoopt the IIickory sandstcno, and upon the Thread. - 
gill member of Ordovician ags. Soil derived from the sandstone 

also rests upon the Lange's . ill conglomerate of Carly Cretaceous 

agcy The sand covers over fifty percent of tne southern half of 

the area. 

~L' tt 1 

The sandstone unit varies widely in color and composition, 

and is generally poorly sorted. It is a predominantly red to grey, 

massive, fine- to coarse-grained, unindurated to slightly indurated, 

calcareous sand (Pl. I). The sand generally grades from red. , 
coarse-grained and ferruginous in the lower portion~ to gray and 

buff, silty in the uppor portion. It is also more oalcareous in 

the upper part than the lower. 

~V". ~'ld 1 V~tt 1 

In most of the southern half of the area where the sand. - 
stone unit is present as cover over Paleosoio rocked it forms up- 

land flats, gently rolling hills, and flat lowland fields. ', Where 

the sand is immediately overlain 'by tho siltstonc unit, as in the 

extreme southwost and. eastern portions of the area~ it maintains a 

steep sloilo. 
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'. :ASS IV. ". CR1. TACSOUS SJL&JDBTOVi UNIT 

On south bank oi an Onion Creek tributary 
at west bordor of. ' area. Sand is Lull red 
and nodiun Crained 
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Vegetation is usually abundant on the sand outcrop, 

except for the steep portions at, the base of the high Cretaceous 

hills. There is no particularly characteristic vegetation present 

on the outcrop; locally it may consist of the trees, shrubs, and 

grasses found on any member of the Cambrian and Ordovician forma- 

tions. 

Siltstone Unit 

~Defi ~ig ggd ~hk ggg 

The Cretaceous siltstone unit mapped in the thesis area 

is probably equivalent, in whole or in part, to the Glen Rose 

limestone member of the Shingle Hills formation, the Walnut clay, 

and the Comanche Peak limestone; all mapped by garnes (1S52) in 

the Aquas Creek aqudrangls, Gillespie and 1'aeon counties, Texas. 

ln the Doss-North area, the siltstone unit is about 

SO feet thick. 

~ower Dooi 

The siltstone unit occurs only in the Cretaceous hills 

in the southwestern and extreme western parts of the area, There 

the contact was placed at the horizon where the silt-sized material 

first becomes predominant. 

~Lth 1 

The siltstone unit is composed of gray- to light-buff, 

massively bedded and in places nodular, argillaceous, calcareous 

siltstone and cream- to very light-buff, silty marl. 



Thc unit is abundantly fooeiliferons a. , s vcral hori-one. !niden- 

tified gastropods and brachio, vods wore "o, . d in ploce, and ~xc -'ra 

terana was foisted on '. he weathered slope a fcw feet above thc base 

of the unit. 

~V. VVt d ~Vt 
The siltstone unit forms tho stoepest slope of the high 

Cretaceous hills in the thesis area. . 'Veer the top of the un' , 

well-cemented siltstones form vertioal, white cliffs (P1 v . t I, fig. 1) . 
A dens' growth of vegetation, prodominantly ou thc northern 

slopes, is distinctive of the siltstone outcrop, and consists chiefly 

of Spanish oak. Zitis dense mcwth shows on aerial hotogralhs as a 

blacic band, 

Limestone Unit 

Definition snd '1'hickness 

Thc Cretaceous limestone unit . a. :pcd ir: tho Doss-!!orth 

aroa is probabl„- ocuivalent in par . to '. hc lower part of the '. . 'dwards 

lirtcstonte 

fn this area the limestone . . it is about 60 foot thick. 

Lower Dcundarx 

Tho siltstono unit - limestone uni. contact is gradai, ional. 

The conlact was plaoed at the baeo of the first thin-bedded, hard 

limestone. !!bout 3 feet above this i'irst limestone~ there is a 

charactoristically flat~ chort-lit'-ared bc ich. 



: imper: 1, CR';TACCOUS SIL' S '0, ' BL~' 
(Ui'. "'R TCRTIG:: 0 ' RILL) 

Viewed rom east, at dirt road junction 
at the west border of arcs about 1 milo 
north of . 'aeon-QillosDio Cciu~ty line. 

, 'i~re 2. TRG IL ' C" LI'':STG'J -CA I, D CR';TAC, OUS '". :SA 
Sa~e hill as in:. 'iCuro 1 viewed rom another hill 
to the soutn. Contac:s of sandstone, ail . stone, 
and li: ostc»e units are indicated by white linos, 
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~Lth 1 

The lim eto1io u;iit is comnoscd of may . o light-buf. , 

uicrograinilar to uedit»m-~ained, soft to hard limestone. ''uch 

of tho limestone contains blaok or gray chert nodules' Locally 

calicho hae formed on tho weathered surface of sov1e of the softer 

limostone. 

it "*t 

In thc southwestern part of this area the resistant 

limestone utii I; oris a more or less flat~ co:hmonly chert-litterod 

surface that co", . 1priscs the upper por 'ion o" the stoop-sic . tcd 

Crctacoous hills or icons (-'lv . &I, fig& 2) ~ 

Scribby live oak~ cedar& and sor:c Spanish oak form 

vcgotational bandin1. , " on the various topogra-, , hic benches. 

Torrace gravel of Tertiary or "-~ternary age and. Recent 

alluvium are present in the Doss-Itorth area, 

The terraoe gravel or "high "ravel " oi Dames (195T) 

occurs in the extreme southoastern part of the area and is 

co. iposod essentially of granules, pebblos, oobbles, and cnlioho ~ 

ost ot' the 1. 1aterial was derived from Cretaceous li. . testone and 

chert and possibly fro 1 tho coarser constituonts of thc Crotaceous 

sandstone unit ~ 'ihe characteristic Ddvrards chert content distin- 

guishes the torracc tgravol from the more friable portion of the 

Langc's 'ill oonglonerat '. The gravel is over 10 feet thiok in 

i-1 ac ca ~ 
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The alluviuo is oomposed of' slits~ sands~ cravols and 

conolomerates that occur principally alon„. — the major streams. 

Locally this alluvium is at least 10 . "ot thick, and in the 

northeastern snd southeastern carts o. this area some of' it is 

cultivated. 
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RRGIOIIAL STR&J. TUR'. 

The Llano uplif . of central Toxae is structurally a 

large dome in which, accordin to Sollards (193". , p. 30), tho Pre- 

cambrian base cent roc'-c have beon uplifted 9~000 or 6, 000 feet. 

Within the u!ilift rc:;ion Precambrian and . 'alcozoic rocks of pre- 

Canyon age have been disturbed by an cx:cusive fault system in 

which the ma]or fa; its ;enerally trend mort!. oas. ' - southwest. 

These are normal faults, having stoop or vortioal Lips and. ofton 

forming extensive f=abcn and horst s';ructuros. 

Rogional fold. ing of Paleozoic rooks has been rocognizcd 

tho Llano region, and Grotc (19)d) ro, nrtod the prcsonco of a 

gontlc fold trendin, ; northeast in t!. c Ccn. tral Bluff Grec area of 

aeon County. — . '. nsc structural doper. :. ation occurred. during :re- 
cam'brian time, bu - the resulting structures wore bovelcd by erosion 

before Upper Cambrian de ~osition and. arc not reflected. in Paloozoio 

or lator rocl-s. 

To facilitate the discussion of time of occurrence~ the 

Geologic divisions c. tho Carboni!'erous strata now recognized in 

thc Llano region ( "lwmoer, 1950, p, 16) arc Given as 

followers 

Po~uisylvanian systom 
Canyon groun 
Strawn Crou-: 
S!ii. hwick formation 
arble Falls group 

. ississippian system 
Barnett formation 
Chappol format'on 
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According to Sellards (1934, ", . 84) the Llano uplift wss 

a positivo area ac early as nid. — . issiczi »ian tine ~ This is in- 

dicated by the thinning of the Barnctt "crz&ation as it approaches 

the Llano region. Sellards (1934, p. 97) stated that a strong 

angular unoonfor&zity between Bend and post-Bend. (post-S&uithwick) 

rooks suggests that thc najor uplift occurred after Bond tinct 

Tho r ajcr late Paloozoic . salting, occurring with or 

i&z»&ediately folic&zin„- the principal ui&li&ft, is dated by Cloud and. 

Barnes (1948, ' ~ 121) as inter-Strawn and pre-Canyon, or as pos't- 

Strawn snd pre-Canyon in adam, This designation is based upon tho 

evidence tha the faults cut all pro-Canyon bode of the region 

whilo apparontly not disturbin~ Canyon and later beds. 

STRUC&JR ~ O' TR. '. DOSS SORTS ART:A 

Qc;; ral State&cent 

The principal structural features of tho Docs-Berth area 

are nor&~al& steeply-dipping faults, which genorally trend ncrtheast- 

southwest and range in throw frc&& a fcw feet to an cetic&ated. 785 

i'eet. The faults ossentially control the outcrop pattern. Three 

sajor faults, or fault zones, and nuz&orcus sinor faults disturb 

all but the Cretaceous and later rocks. 

copt in fault zones or c!call fault blocks& the Paleozoic 

strata have an avera„e strike of, :. 40 — 50 '. . and an apparent 

regional dip of about 6 — 8 ST . Thc Cretaceous strata have 

little or no dipl 
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The only occurrence of folding in this area is that 

of minor folding within the Point Peak shale member of the 'iVilborns 

formation, 

. auli, in;. 

: ajor Paults 

Times major faults~ trending . , ortheast - southwest, cross 

or partially cross the Doss-Iorth aroai thc . 'cnsola fault in tho 

e treme northwestern part, the Law fault in the upper middle part, 

and the Squaw Creek fault zone in the lower middle part. Lll 

major faults are downthrown to the northwost 

The '. onsola fault, named. by Jammer (1959) crossos the 

northwest corner of the thcsi- area and disapcears beneath Cretaoeous 

cover immediately most o the area. This fault changes from a 

strike of :l. 70 1 ~ in the northerly adjacent Fu. lda-Southwest area~ 

and increases in throw from over 200 feet in the former area to an 

estimated 650 feet in the latter, The fault is downthrown to the 

northwest, and near the western edge of the area where Cap ". ountain 

limestone is faultod against '. or~ Creek and San Saba limestones, 

a small but sharply defined resequent scarp has formed. 

The Law fault extends into the thesis area about 0 ' 8 miles 

south of the northeast corner. In conjunction with Peterson (1959) ~ 

this fault was naued by tho writer for tho G. Law land survey. Thc 

fault changes from a strike of . 'I. 70 ST at the oast border to a 0 

strike of U. 45 "'. near the west contral part of this area, where 



'I 

\ 

Lr 

0W, ' I!km&~ "~AN'eA''~;::. :, ~ILL, :ke &O~WW'g4! & mX 

LI+r- ~» ~ & mr I $c~g»'8;, i, f~g" 'VyeL. ("QILP'P 't k '" $ 'Pl'g 

I 

I', LrL%@j. LIC; 'QkrLPH''&0 PL'& '. L'iY Lg Zf I „' &, '&, 'I ) ~ fL-. &+y44': I'I&A "+" Ar 'I':". 'AL'rrir' "P&I'. 

I"P P. , 
' I. „". '; I j;, &, l; ' Tg+L @&r&, ' "rlL''&L&I-+f, . „+ P'4yi'. ' $j L& Q@8&' " '&9YI'I -', 

' I ri' 

4'~'is';;AP 54+ ~r f: ALI'. ' '6';. Wa " 
rr'&r 5'"K'zg, . 5L&'+'f Kl i-'&f", I&&'x;rL'I&, 'I'l'; '" 

I' 
I 

I 
0 pqNL'~Cf& ~4 . , $$L&n LILY, ', ~pL f ~ gr''rirg P ' &r &@, ', 

gr&'+LLEW:I 

r'i;0 &'lg~~. ~L', , Wit ', gL-'& '. 0:OCN'L@t ' tB~ '~; ~: * t, A. , '", "3 "ZPV 

, -i, ";y, 'd&&'~'„&I '. gl ~~+ iiP~q pl@" r~lr ~L', Wf ':jiPh+4" 0'ei'&"&l!' l. ' ". 

pl 

w4 . «~4~ '%4 &'$&r. *~& L& &~jr'&LOLA, . ~LQ&I&5. ~II|&I& -&r ~ &A", 

w* 
I I ' . . ~ . ;70 O'I. - t. '. . r. ", "r+, +'= L J 8459'L. ' 8 I&: 

'. 6P' I @)5@CI'. "P+» 

IW&. 'l L&. . yS . '. 4. :'- IW'v", &I&gyek g, '. I „«~'Cr'fr~~+' ~ PPL 4'L r&L 

:;&„~q:". & S &&Wgf, '~' '. '. ?, "~f, ~+&' WA'i~~gAk" Q, ~j@j&iaPC' &i"'X&, ' . 'Li& 

~4'"~rr". ':4 " &''-. S'„&m&b»4. C!'~&mLltr:-~' I f''4'& 

5V, Q~L; g "g'I rpr&PS '. )%if' jjg. 'll . 4 +~)''', ~j '~ ' I" «&jr ILN, 
*- 

I ', ~ ~ * 

rl, 

Ll I 

rw 



62 

it disappears beneath Cretaceous cover. "he Law fault, which has 

a na-inuni throw of 785 feet, is tho largest . cult in thc aroa. 

Differential erosion has forsed au obsonuent scarp along thc 

iiortheast portion of. the i'suit~ and ? ore also occur two hors . s 

cr blocks of rock surrounded by branches of the naini fault, !it 

nany placos a narrow ridgo or dike o. hard. , silicified. Velm-ill e 

sandstono occurs along the fault, 

The Gv?uavr Crock ~ aultv nencd by '. Voolcey (1958), extonds 

into the c. iddlo eastern part of the arcs ac a wide zone of fault- 
0 ing. '. ost o, thc a-lt of this =on strike about :. . 45 : ~ , but 

a fcvi strike lf ~ 10 to 15 . . Thc largest fault has st loast 660 

poet o. throw (Ca! "ountain a„ainst ". llenburger) ~ One short cross 

fault (cxtendin!; obliquely between tvro parallel ~ aults) loss than 

one hal. nile long, has en estiivatod throw of 380 foot. Throws 

of 300 to 400 feet, steep Lips, and ?iorst blocks are coction, 

?Vernal drag occurs along onc suit extending acrcss i'nreadgill 

Crook. 

The Daffan fault, ns;. iod by A:. 'vcr (1959), lies just west 

of the oxtrese northwestern portion o ' th arcs and. approxinatcly 

parallels the border (Pl. . III). . 4itl ough this fault is not 

within the thesis arcs, , it influences the structure in the north- 

west portion, and apparently uorgoc with tho . "onsola fault just west 

of the area bones, 'h the Cretaceous covor, 
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3RAhCII OI" S&TJAW CRC, Z "AULD 

On 7hroadpill Creel= 1/2 silo northeast of 
C. IIeard's house. Cap ''ountain linostone 
(rock lod es on riCht side) ~oui . 'od a «ainst 

:. 'oint oal; shale. 
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. ". inor "suite 

:. umoro. . s normal and steeply dlippind minor faults occur 

throughout tho thesis aroa, Tho strikes of those i'suits are 

usually acre northerly than those o. the r!amor faults~ and the 

average throw is loss than 100 feet. ' ho majority oi' these r!inor 

faults are, or appear to be~ branches o the major faults. Diroction 

oi' displacement or downthrow is variable~ with the result that 

small horsts and:mabone are common. suits that extond obliquely 

between and co!n!oct two lar;;er parallel . a!its are rare, and occur 

only in tho zone between 'hc Daf. an and . otsola faults in the 

northwestern portio~ of the area, and in the Squaw Creek fault zone 

in the easter; ! central ortion. 

Ridgec of hi;, hly indurated (nearly quartzitic) col~-like 

sandstone often occurs alon~ the faults, and facilitate the tracing 

of the faults over relatively long distances. '7here these dikes 

occur near faulted ", Joice sandstono, it is likely that they are 

actually composed of well-cemented '. Veld: sandstone' However where 

they occur alone faults far removed . rc. ". , any . , 'ol. ';e outcrop, their 

relation to the , 'Jelpc is uncertain. i c sandstone dikes are 

resistant to wea+herinH because oi' their hard siliceous cement. 

', ~iercver tho resistant ", 'el, „c sandstone has beon displaced~ 

extremely small faults . -. !ay 'bc oacily detected~ bu+ displacement 

within the Cap ountain limostonc is:!o'. noarly so obvious, and even 

the lar~r faults usually cannot bc traced throudh it for any caveat 

distance with much certainty, ~!aultin, containod wholly within 



O'. V, A;. fAyhtpA;. $4)qgp~+g p. . . "j)- gyg84+$, -~$444Cp; "~Q'i~OAK 
''j'Fg Q 'WPFg, ; pi~:. :kg Stag:T 5. . . ga: ply"~, ', ~f4'L. -;. ';4, q&C'Q J4&~ 

, 

"' '&» Er~, -"'. . '. . . -, . "-. :-"';ca ~s'. . ". ":, o &. &'~' . -w!';yl~d~ 4' 

yii ''~'~*-"4j j, . 0' &Pa Cj, . -i, ' 4'Ã~ ' "PA/ 
JOAN. ~+ 't'AJPL:p" 

. ", ~;pi 0';;kC . i'ACiP+i. ":, !, '&. '. 4:, Sl'q1», & . «~+~ '5{&'~ "+:. "J 4 " 1 s&gtj, 4;"'g'&I' 

s'. ii+5"", +'4! i. ~~I. Q ' l0'&3k~. p'le+ 
'. -„"&m» Ice'. a&a~ . ~@4' 4zwp', :, , ~~~~. ~~y~~ ~ 

~. &&~&+~ N~N~, '~"~E44&P&f ', 'l'is&'. -, p", ~+&pc!, pj's& @~4'. . y1. 
, 4&, QA '4~@+-;3+&Ap"'4~, -+M ~:+F;:) ~+~. $'++' . , ~'„$0'c "'"': ~ «'tSv8-'-'' "' 'WA' 

e&~$1piiX'~, :;~~8&"kV'i. "4. '. '48/ Sg;4' ' i I 

~ ~g:. rg' g. '~@'q' j ~~~~&. y~~, '&'. '~y. ~~j", 'i ", ' . " -' "f ". ~'PAF4++k'f" @''k''. . XLCA~w:W4k g'O'Pw. . '4 t":~ I)W$k, ', S ', ~. 5'$l@'4 "OLX. "i» 9, ;. *' k, "~i". E. ' ' yj:"g '~i'A- ~'::. sri~'(, mi~i, . W. " a, , ', jJp'i~&u~. ". mm. @ir4e~i . -. ~+ 

V„: ' ~~~. , l3 & S 
~ «. ~ljd4~% . &&~4$@j;~A*'-A', 

y9 „=qa&QjRQ . ~Z'. . '~'i ~+'iI)~~ &» k'es~~@v, ", , " &~~. ;&~ 
, , -~5~ . yegg', "„+X&, y~ ', g. '. ~'. :"':, ". : r'. , ', " -. '. tpg;&:g4; y'f, '-'jQ~'~~ . x;~r. ~: j jg~ 

'~A( !FAX%' &P'&~0+. "'-. " . "-' " -4: ~"W F~;'~Cylgf'4~, . 44'. 4&'4~ 
c", :. ". '~; &eP . ' ": 

. ~ ~ 
g~Nk%Pp$~ A 'W~&'ig"g~-Q"g'~. i". Qqh, 4PA'; &Ill~ %~if WAV~P~~. . :' ' '" . ' ''g':. „. ' r 

~~~ y. &~oi. ". -'P;P*' f~" '~'. or'. ": ri&';jL, "~ag: r, " a~', ', "W. ". :, '4+ 
g «~~a . "~)we+ "4: *, . j~. ~ 4;". ;e' ~:aw. q+e s:: . jL~ ' ' '. ~ '-. "el~ 

ga&i 'i% / ~~+~+~~~'~~+%~4lQpk. ;+ «""'4 - . '~0~~, e y+ak. ' ", ' /' 

5fppg+y ~;v. "~a' q4, " g+ 'Igj~ 

I. 



the Cap '. ountain lir. . estono was op". on detected by vegetational 

lineations~ although these also occur along joints in +his neubcr. 

There are no 1coy beds within thc Ca ountain licestone that can 

bo utilized in thc dotcction o. faults, 

In tho oxtroac northvrcstorn part of tho thosis area, 

such snail-scalo bloc!: faulting has occurrod in tho 7-shaped 

zone outlinod. by tho apparently ncrging Daffan and ". onsola faults. 

The faults increase in nuubcr and. in displaconont toward tho apox 

of this zona. An enlarged . ". ap o this intensoly fractured. zone 

is shown on 'Plato Aliis thc sac extends 8 short distance past 

the west border of tho thesis area sc as to includo tho Daffan 

fault. 

Am and. Origin of . suiting 

All thc paleozoic strata in thc Doss-North area have 

been cut by faulting, mhilc thc ovorlying Crotaceouc strata have 

boon undisturbed. Thc youngest roclc unit cut by faultin" is tho 

Thrcadgill licestone of tho Lllonburger . woup; thc faulting in 

this area can thorefore bo positively da+od as post-711cnburger 

and prc-Cretaceous. 11ovrcvcr, ovidoncc for the Llano rogion as a 

vrholo, as previously diocucscd. under rogional structure, indicates 

the age of faultin as »rc-Canyon. 

. videnco fcr causo of faulting in tho Llano region is 

both ceagcr and. inconclusive~ and any proposed thoory of origin is 

thereforo neoessarily specule, tion. 11ovrcvor~ several faots aro 

cvidents (I) general northoast-sout1nvost trend. for nest najor 
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faults, (2) faults aro normal or gravity type, (3) lack of intonso 

folding and. thrusting~ (4) uplift as tho only major deforms . ion for 

the area - besides faulting~ and (5) regional dips on the flanks 

of tho area aro not always avray from tho center of the uplift, 

and (6) indioated prcsonce of broad folds trending northeast- 

southwest across thc uplift' 

I' would appear that sinoe Precambrian time intense com- 

pression has ncvor occurred throughout the Llano region, and that 

the faulting was not a result of tension due to relaxation oi' 

compressional stresses. The broad folds that trend northeast- 

southwest could be due to axes of more positive uplift that also 

trend northeast-southwest. A northeast~outhwest fault system 

would. then be expected along those broad folds 

Barnes (1956, p. 9) statod that the faulting of rocks 

in the Llano uplift was related to the Ouachita orogeny, It is 

difficult to see any definite relation of this nature unless the 

actual uplift of the region is related in some way to the orogeny. 

Differential uplift of tho area does provide one possible 

oxplanation for the Llano fault system, 

Attitude of Beds 

The regional dip of the strata in the Doss-Berth area 

6 to 8 S. E. - is not that which would be expected on tho southwest 0 0 

flank of a structural d. ome. Anomalous regional Lips have been 

reportod from other areas flanking . he uplift. 
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Southeast regional dine have boon reported, throughout a 

region extend. ing from the thesis area northwestward. to a point east 

of Streeter~ 'aeon County, Toxas. . 4st of Streeter dips are 

generally toward. the west. An oxtension of tho Richland Springs 

axis of relatively higher uplift of basement rock (Grote~ 1954~ 

p. 42) through the Streeter area icy be the cause of the opposing 

dips, This axis has the apparent effect of a broad fold trending 

northeast~outhwest. The southeast dip in the thesis area could 

then be due to position on the southeast flank of a moro positive 

or higher uplift of the basement, rock. 

Another possible oxplanation for the southeast dip is 

that the area from Streeter to the thesis area is part of a large 

fault block which d. ips to the southeast' Bowevcr& the knmvn 

existenoe of not one, but a largo number of fault blocks within 

this area would preclude this explanation. Of course all or most 

of those many fault 'blocks could be tilted toward tho southeast. 

~Fol din 

Folding in the Doss-North aroa is confined. to small 

local folds in the Point Peak shale (Ply XIV), Those fo3 ds are 

a result of the incompetoncy and relative plasticity of . he shale 

with respect to overlying snd. underlying beds. Throe possible 

modes of origin are consideredt (1) tectonic folding, (2) folding 

due to over)cad or differential compaction, and (3) folding relatod 

to faulting. 
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PLATZ XIV 

P 

Figure 1. RELATIVES LARGR FOLD IN POINT FRAK 
SHAL' 

Roadside exposure on east side of Ranch-to-. 'arhot 
Road 783 near crest of hill, about 0 ' 3 nile south 
of pipeline crossing. Point Peal~ bioherns over- 
lying shale in loft of picture. 

Figure 2. SPALL TIOHT FOLII IN POI Ft PI&AK SRALFi 

A fcw fest north of fold sheen in Figure l. 
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Very little, if any, re-ional compression and tectonic 

folding have occurred in the Llano region since the end of Pre- 

cambrian time. Iiowever, the regional uplift and consequent doming 

of the area could have caused possible slippage along beds, resul- 

ting in minor folding within tho somewhat plastic point Peak shale. 

Overload or compression beneath overlying bioherms coula 

possibly explain the folding in the Point Peak shale. A thick 

zone oi' bioherms does overlie the observed folds, and the small 

folds could have resulted from compaction by the weight of the 

bioherrs. The presence of the bioherms over the flank of one 

particular fold (Pl. XIV, fig. 1) and the absence of biohsrms over 

the crest indicate oompression due to the bioherms. Or perhaps there 

is a bioherm beneath tho crest of this fold and the fold was due 

merely to differential compaction of the beds above and around 

the bioherm. The crests of tho smaller folds ~ nearly always 

pointing vertically upward (Pl. XIV, fig. "). 'I'here are clear- 

cut examples of differential compaction over and around bioherms 

in other parts of the Llano region (Cloud and garnes, 1648, p. 808) 

Folding related to faultin„ is a possibility in the 

thesis area. The small folds observed in the Point Peak shale were 

only a few feet from a fault bringing iiorgan Creek limestone up 

against Point Peak shale. One small drag fold is present just 

at the fault. fhe folds farther away from the fault could have 

resulted from stresses set up by the faulting. 
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It appears to the vrriter that tho evidence favors ovor- 

load and difi'erent'al coapaction o tho "ause of nest of thc ninor 

foldin~ in tho Point Poa!= shale oi' lhc Doss-Forth area. 



G QLGGIC RI - T CRY 

G"i/ERAL STATR!. CRT 

The geologic history of thc Doss-~forth area is a part 

of the history of the larger area of the Llano rogion. The over- 

all regional history of the uplift will be discussed firstt then 

any unusual or anomalous events indicated by the depositional 

record of the thesis area will be described. 

Ooneral review of the geologic history or depositional 

reoord of the Llano region has been givon by Paige (1912), Sollards 

(1934), Cloud and. Barncs (1948), Cheney and Ooss (1952)~ and. 

Barnes (1956). 

RBOIORAL HISTORY 

Precambrian 

During Precambrian time a thick sequence of sedimentary 

rocks similar to those of the later Paleosoic deposition was 

deposited. , deeply buried, and subsequently deformed& intruded~ and 

metamorphosed, '. etamorphism of the series rosulted in the formation 

of schist, gneiss and marblei Granite intrusions were con~on. 

Uplift followed~ and long-continued denudation resulted in an 

irregular topography of local rolief as Great as 800 feet (Barnes~ 

1956, p. 8). It was upon this surface that the Late Cambrian seas 

advanoed, 
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Cambric' 

Tho absence cr Lowor and iddle Cambrian rocks in tho 

Llano rogion suggests that crocio:; o- +hc Precambrian surface 

continued until encroachment oi tlic Late Cs;. brian seas. The 

oldest Paloozoic deposit, the IIiol=cry sandstone, contains 

dreilcanters in its basal portions, Ooolsby (1957) reported tha't 

although tho lithologic character o. the Lower Hickory sandctones 

suggests they arc rcsid. :al acolis". sediments, the cross-bedding 

present indicates subaqueous dc-oci „'en' He also stated that 

cross-'bedding studies suggost . hat these sandctones were deposited. 

at the mouths of fast, possibly tc:-:per ry, streams wiioro they 

enterod the quiet sca. "lie middlo and upi, or I;ortions of tho 

IIickory sendstonc werc a. pparc itly deposited in shallow seas. 

Cross-bedding, sub-rouiidod grains, and ripple marks are charac- 

teristic. 

The Ilickory sandstono grades vertically and laterally 

into Cap "ountain granular limoctcnos~ indicating either a rise 

in soa levol and do!, lotion of quar+coco detritus, or a decrease 

in capacity of th: streams to carry tho detrital load. , lhe lack 

of an intormediato shale facios suggosts tliat either the rise in 

sea level was ratlicr ra-id, or . ha'I . liorc wac a deficiency of 

shale-size ruttorial "rom . ho courco e. ca~ allowing t!ie early 

deposition of carbonates. 

llie occurrence of glaucotiito, trilobites, and brachio- 

pods suggostc a shallow noritic environ . cnt during tho deposition 
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of tho Cap, 'oun . ain limestone. Barnes (1/56~ p, 8) reported that 

northward. in the subsurface the Cap . oust&in limestono grades 

laterally into sandstone, indicating a source area in that d'rec- 

tion. 

Zhc Cap i ountain limestone grades upward into tho highly 

fossilifcrous and glauconitio sandstono of the Lion I!ountain. 

Cloud and Barnos (1948, p. 112) sug„"ostod that tho Lion . ". ountain 

sandstone~ alon„ with thc lVelge sandstone, was deposited in a 

regrossive — transgressivo zone, Ihe return to predominance of 

sand in thc Lien ". cuntain momber poirts to an uplift of a quarts- 

detritus sourco. Barnos (19/6~ p. 8) stated that thc thinning 

of the Lion . , ountain and ", lelge sandstones southeastward, indicates 

that the sand source was in the northw s ~ direction Zho writer 

believes that, although rock units may thin sway . roc: . heir source, 

this is cortainly no definite criterion for direction of source~ 

for example, the Karroo sediments in sou. horn Africa become coarser 

tcnvard their northward source but thicken southward. . However, 

increase in coarseness is a valid indioation of direction o source. 

Dames, Dawson, and Parkinson (1947) and Cloud. and Barnes 

(1948» p. 343) refer to the Lion "ountain — 'Velge contact as dis- 

conformable, but do not discuss or give details for such reference. 

In the discussion of local history the writer gives reasons for 

designating this contact ae a disconformity. 
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The Welge sandstone represents an environment of agitated 

or turbulent water that was unfavorable to the formation of 

glauconite. lhe 'l41ge is only slightly glauconitic locally in the 

lowermost part and is totally nonglauconitic upward. The end of 

", lelge time marks the deorease of clastio influx! and s greater 

transgression of the ses. 

A return to an environment somewhat similar to that of 

Cap ?;. ountain time is implied by the granular . . organ Creek lime- 

stone and i. ts included abundance of glauconite and remains of shallcw- 

water marine 

life's 

Ripple marks are also present. gear the top 

of the 1'. organ Creek limestone, small bioherms make their first 

appearance in Upper Cambrian rocks, indicating an intermittent 

shallowing or shoaling of the ses. 

At the end of ". . organ Creok time& the influx of argillaceous 

material exceeded carbonate deposition snd the Point Peak shale 

was deposited. A general shsllowing of the eea is evidenced by 

the oommon occurrence of intrafcrmational conglomerates. Paige 

(1912, p. 79) stated that intraformationsl oonglomerates along 

with other features such as mudcrscks suggest tidal flat environ- 

ment ~ Cloud and Barnes (1948, p. 112) reported that the Point 

Peak shale gives place to carbonate rocks to the east in the Llano 

region, indicating warm shoal waters in that direction! far from 

an effective source of clastic' 
During San Saba time! apparent continuation of shoaling 

in the eastern part of the region is inferred by thc lateral 
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transition of San Sa'ba limestone into '. 'edornalos dolomito eastward 

(Cloud. and Samos, 1948, p. 112) ~ I& '&ho wos orn part of tho 

region~ sandy sediments beoame only ineer;ittently introduced~ and 

the glauconitic and fossiliferous limestonos and. interbedded silt- 
stones were deposited. , ~&xcept for 'brie' local shoaling~ tne root 

of the San Saba in the western par'r, of' tho u &li. + was doi&osited 

in a shallow, relatively calm neri tie environment ~ Barnes (1956~ 

p, 9) reported thai in the westernmos' porr, ion of +he rogion the 

San Saba contains thick beds of sand, and the source was;&robably 

to the west. 

In tho western par. oi 'ho Llano region~ sedillenta&ion 

was apparently continuous across the Cambrian — Ordovician boundary 

(Pl ~ VIII ' &ig 1). However, Cloud and Samos (1948, p. 112) 

reported that the southeastorn par+ of the region becamo emorgent 

at, the end of Ca&cbrian ~ime, with resulting truncation of highest 

Cambrian strata 

Ordovician 

According to Cloud and garnes (1948, p. 100-105), in 

L'llenburger time, warm~ intermittently turbulent, shallow seas 

persisted throughout the Llano region, and were probe'bly less 

than 100 fathoms deep. Land ley to the east and south of the 

region, and was either d. istant, worn very low, or separated fro . 

the Llano region by a channol ~ Tho limestones of the L'llenburger 

group probably originated as ohemically precipitated aragonite 
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. -!uds in an environment not unlike that found, today in thc J'ahsma 

Bank region. Barnes (1956~ p. 9) statco that Lower Ordovician 

rocks aro as . . &uch as l&886 feet ". hick in thc southeastern part 

of the uplift and as little as 830 feet thick in the northwestern 

part. This variation in thickness is caused by truncation in 

the most, rc. . &resenting a:. &arked eastward tilting of tho region either 

before or during the advancement o" Devonian seas. That the 

truncation was pre-Devonian is evidenced, according to Cloud and 

Barnos (1948, p. 113)& by the occurrence of the oldost known 

Devonian strata in tho eastern part of the region& and the youngest 

in the west where maxim&u& T'llenburger truncation occurrod. 

, '. iddle Ordovician rocks are not represented in the 

Llano region. "ithor those rocks were never deposited or they 

were completely eroded prior to Late Ordovician deposition. Upper 

Ordovioian rocl:s recognized in thc Llano uplift are preserved 

mostly in collapsed areas in thc . , llenburger. Known Upper Ordovician 

rocks are not present in the thesis area. 

Devonian 

Lowor, iddle, and. probably Upper Devonian roc1 s arc 

present in the Llano ;&. Tlift. "oct o these occurrences are 

fillings in solution structuroo of various sorts (Barnes& Cloud, 

and Barren, 1947), The z&arkcd unconfor. &ity botween the Devcnian 

and underlying rocks indicates that thc Dovonian rocks must havo 

been deposited upon an extensively eroded surface. 
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Rocks of Devonian age are not present in the Docs-'North 

area. 

Carboniferous 

:arine invasions occurred during !!ississippian and. 

Pennsylvanian times, and laid down a aeries of i'ossiliferous lime- 

stones, shales, and. lesser amounts of sand and conglomerate. The 

high orgsnio content in the darkly colored limestones and shales 

suggests that the land area during Carboniferous time wss possibly 

low and swampy. Thinning of the Barnett shale (Late ?'. ississippian) 

as it approaches the Llano region indicates that uplift of the 

region had begun by that time, Sellards (1934~ p. 97) stated that 

tho principal uplift was post-Bend and pre-Canyon in age. Bvidence 

for such dating is that~ where the Bend. is present, the Bllenburger 

has retained nearly its full thickness, indicating that the greatest 

erosion of Rllenburger was of poet-Bend age. During Pennsylvanian 

time the region wss highly faulted. Unfaulted Canyon and younger 

beds overlying older faulted Paleosoic strata date the faulting as 

preManyon. 

Carboniferous strata do not occur in the thesis area. 

Permian, Triassic, snd Jurassic 

Sometime during the Permian~ Triassic~ and. Jurassic 

pericds the Llano region was emergent and was eroded to expose, in 

some places~ the Precambrian rooks. L'ither sediments were never 

deposited during most of this time, or they were deposited and 
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totally removed by subsequent erosion, ihc arkosio con;-, lomorates 

present in the region might possibly rcprcsen. deposition during 

this tine, although, with thc pros nt state of knowlodgot this 

is highly speculative. 

Cretaceous 

At the beginning cf Crctaccous tine~ seas advanced over 

the eroded Paleozoic surface and possibly deposited basal conglomerate 

in the valleys and other rclativoly low arose' By progressive ovor- 

lsp the Cretaceous sands, oilts. ones, and limestones wero deposited 

on the Paleozoic and. Precambrian surfaco. Plurmor (1950~ p. 101) 

stated that starting from near arble . elle in Burnet County, and 

extending westward. toward. the interior of the region~ and to 

topographically highor clovations, youn-or and stratigraphically 

higher members of tho ~ver Cretaceous sequence come in contact 

with thc llenburger and older rocks. This clearly indicatos that 

the Llano region was a peninsula, a point» or porhaps an island 

during Travis Peak (Bensoll) and 'yalnut time, which became smaller 

and smaller due to progressive overlap~ and finally was totally 

submerged near , dwards ". ino. Acoording to Barnos (1944, p. 37), 

. he Travis Peak sand ic the choroward sandy facies of thc Cretaceous 

system of Texas and. , at di. fcron '. ". laces i" equivalent to the Clen 

Rose limestone~ yalnut clay, Comanche Peak limestone~ and possibly 

other units. 



t 'P. J 

, "„-. i ~;;" . ~c' 

P 

I 

T 

p 1' l C 

g g 4" 

4, '4' sd. h:. ki ~ jw~. . 



PostWretsceous 

Since the final withdrawal of the Cretacecnm seas, 

the Llano region has remained emergent until the present time. 

Erosion has stripped the Cretaceous rocks from the center of the 

region, exposing Paleosoic and Preoambrian rocks. A large topo- 

graphic basin has resulted. from this extensive erosion. Tertiary 

or Recent terrace gravels were deposited along the former courses 

of the streams snd rivers of this area, Reoent alluvium hss also 

'been deposited along the streams snd rivers. 

LOCAL VARIATIOSS 

Cap 'ountsin deposition 

In the Doss-Berth area s msssivo& fine- to medium-grained& 

quarts sandstone occurs about 25 feet above the base of the Cap 

ountsin limestone. The lateral extent of this sandstone is not 

known, due to faulting and alluvial cover. Bryant (1959& PE 20) 

reported that s similar massive but very fine-grained sandstone 

occurs in the lower limonitic part of the Cap "ountain limestone 

in the Schep-Panther Creek ares& about 4 miles northwest of the 

Doss Sorth area. He stated that this massive sandstone did not 

appear to be continuous. If these massive sandstones in the Sohep- 

Panther Creek and tho Doss-Berth ares are actually the same unit 

or occur st the same interval& and the grain size in each area 

has been correctly ascertained& then sn inorease in coarseness 

toward. the southeast is ind. icated, The apparently limited 
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distribution of tho massive sandotcu aid incroaee of coarseness 

toward thc southeast suggest a brief reappearanoo of local souroes 

of quartz material possibly to the southeast in early Cap . ', ountsin 

time due to oither climatic ohanges or minor tectonio activity in 

the source area. 

Lion "ountain deposit'on 

The combination of alternating limes:ones and sandstones~ 

trilobite "hash" lens s, and. high "on entratlon o. glauconite 

indicates intermittently varying environments durin" deposition of 

the Lion, ' ountain "ember. However, in that most of the limestone 

is sandy and. most of tho sandstone is li. oy, the variation does not 

appear to be very, g reat, The glauconite and fossiliferous lime- 

stonee represent quiet~ moderate to shallow neritic water. The 

"hash" lenses and relatively ooarse d. etritus of the sandstone 

suggest turbid or agitated conditions, 

Cloud (1955) conoluded that the formation of glauoonite 

if' favored by moderately cool marine waters~ moderate to shallow 

neritic depths, and slightly reducing cond. itions High organic 

content of' bottom sediments, lack of continued. turbulence, and 

slow or negative sedimentation also aid in the formation of glau- 

conite. Hearly half of the Lion . . ountain sanstono is glauconite 

Inasmuch as the deposition of quartz detritus usually 

requires turbulent or agitated water, the relatively quiet reducing 

conditions favorable for glauconite formation occurred only inter- 

mittently during Lion ". ountain deposition, The presence of 
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limestones interbedded with the sandotones also suggests varying 

conditions. The numerous trilo'bite lenses and "hash" iriply that 

during the deposition oi' the limestonos, organic material or de- 

caying organic . . Jattcr was plentiful on thc soa floor» resulting 

in rcduoing conditions. 

The nature of the occurrence of glauconite in the Lion 

: ountain sand. stono su"geste that the glauconite was ooncentrated 

in some nanner after its original forrmtion. Concentration might 

have been brought a'bout by short movement or transportation on the 

sea floor, aided possibly by subelovation and removal of the finer 

sediment. 

lion 'o;&stain - JJelge contact 

Cloud and Barn . s (1948~ p. 343) refer to thc Lion 

"ountain — '~Velge contact as a disconformity. This apparently 

sharp stratigraphic contact can be observod in tho ZJoss-. 'Jorth 

area. The nature of the contaot indicates a possible interruption 

of deposition, or a rapid change in rate and. type of doposition. 

Although the smooth, even nature of the oontact does not suggest 

an erosion surface, a fairly long time interval; ~ be represented' 

At the end of Lion ountain time~ a temporary base level of 

aggradation was probably either reached or closely approached~ 

resulting in nondeposition or very slow deposition. 
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Point Peek d. enosition 

In tho thesis area and in tie adjoining Squaw Creek 

quadran let a shallcwing and warmirrg of tire seas occurred in Point 

Peak time earlier than in most of the othor areas oi' the Llano 

rer ion. This ia indicated by tire early appearance of the thick 

bioherm zone in this area, The zone or zones vary considerably 

in stratigraphic position, thickness, and number, suggesting 

local control of shoaling. 

The sr»cunt of terrigcnous r. raterial present in the water 

appears to be a r»aj cr factor conrrolling growth of biohermsr a 

reduction in tho terrigcnouc supply results in clearer water and. 

in maximurr growth l an increase in supply results in deposition of 

shale and siltstone ~ Of course the areount of terxigenous material 

is itself controlled by various faotors such as distance from 

source area, hei, ht of source aroa, carrying capacity of streams 

at source area, and marirrc currents. 

Clo;rd (1952, , ", . 21rlg) stated that the filamentous 

structure of thc Bpcer Cambrian bioher. :s in central Texas is 

strongly sugges . ive of the calcium-precipitating and sediment- 

binding blue-green algae which do not form large structures below 

about 30 creters oi' sea water. Bccausc the very larg bioherms in 

the Carrp Ban Baba area ct' "cgulloch County rest inmost plaoes 

upon intraformational ccn;;lomcratc, water considerably shallower 

than 30 motors is indicated f' or maximum bioherm growth. however, 

in the Doss-»Jorth aroa thc observed. biohcrms apparently rest upon 
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chale in most "1 "ccc, an" shale de-csi, icn does nct particularly 

indioa+ shallow w"tcr conditions. 

San Saba dcpcei'. icn 

The stratigraphic :oci cion cf a thick biohern zone in 

thc levier part of thc San Saba li. !estonc ct' the Does-". cnorth area 

inc. icatcs a general shallowing oc ecc" in that area during early 

San Saba time. Dames and Doll (195&) re ~ortcd t'" occurrence 

of thiok bichorm zones in the louver portion cf the 3an Saba member 

in the Camp 3cn 3n'ba nnd Calf Creek arose in tho northwestern 

part o& thc Llano u;li 't. Apparently t) c water was . oo deep and 

cool in the eastern car . of the uplift . "or the for!ation of 

bic; o — . s during qnn 3aba depoci+icn. 

Arkosic conglomerate deposition 

In the Doss-". orth area, arkosic oonglomerate was deposited 

upon the pre-Cretaceous erosion surface either before or after 

the Lange's . ill conglomerate. Subsequent erosion removed all but 

the nest indurated parts of the arkosic conglor. . crate ~ The micro- 

cline content oi' the conglomerate indicates the source of sedi- 

ments as uncovered Precambrian igneous rocks. The presence of 

basal Crotaceous rooks resting direotly on Precambrian rocks in 

this region verifies the fact that Precambrian rocks werc exposed 

scmetine during post-Pennsylvanian and prc-Cretaceous time. 
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Gro id-mater i. ; Lhc;. os '. '. :, riant =oolo„. "i-. rosourc 

of thc Doss-. ', orth arcs ~ In the oout e rn -. ortion o. . the area th, 

nein oasily available source of ma+or is tho ", retaccous " =dstonc 

unit (IIensell sand), Dh Lion . 'oun';ai« sand. eton and possibly 

the Vel~~e sandstone provide tho a*in ma';cr aquifcrs in tho riddle 

part of the area, and. thc Hi"her~ sands;cne prov'des mater in tho 

extreno northern part . Vhc Lan„-, e 's ill spring~ which is roportod 

to I'low 300 ~~i, issuos . c", the Lw". :. '" ill condlo:;. rotc„ At 

Doss, the town well is reported tc bo 740 foot deep (Dames, 1952) 

and undoubtedly produces rater fro:". . 'aloosoic roclcs. 

A caliche pit located in thc north-contral portion of' 

the ares has provided large amounts o. socondary-road surfacinf; 

naterial. 

Soils aro used rosily for prosing and. linited cultivation 

of crops. ost of those that aro cul+. 'vated are derived fred basal 

0ap !ountain lie. esto«e, Lion ! ountain "a«dst one and dretaccous 

sandstone. 
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Section of the Wilbern- formation measured alon;. , the east 

bank of Thrsadgill Creek an' a small tributary, from a point about 0. 3 

miles uue east of Cyrus Heard's ranch house to a point about 0. 0 miles 

due east of Lange's 1'. 111, Gillespie County, Texas 

Thickness . 'eet above 
fn feet base 

Wilberns formation 

San Saba limestone member 

25. Limestonei Light brown weathering to 

yellow mottled surface, thin-bedded, 

very fine grained to sublithographic, 

and sparsely glauconitic. occasionally 

there are thin beds of intraformational 

conglomerate; one is at 570. 3 to 570. 5 

feet. The top of this interval marks 

ths contact with the Threadgill limestono, 

the contact was pioked between the last 

occurrence of glauconite and the first 

appearance of /~~~a and G~l 

24. Limestone: White to light brown, thin- 

17 554-571 

bedded coarsely granular to sublitho- 

graphic, and very glauoonitic to 
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nonglauconitic. thin beds of light-gray, 

sublitho. ", raphic limestone alternate with 

light-brown to tannish-white, crystalline, 

focsiliierous iimestones. "ome beds are 

slightly sandy, and others stromctolitic. 

Some beds are white with fossiliferous 

"hush". At 525 feei occurs an intra- 

formational conglomerate, and at 547 feet 

a very glauconitic limestone 47 507-554 

23. Limestone: Drown tc light tan, crystalline 

to sublithographic, somewhat glauconitic 

and occasionally are sli"htly silty. Deds 

1 inch thick form massive layers 6 inches 

to 3 feet thick. Some beds are "bushy". 

An undescribed gcrstropod occurs at 492 feet, 

and Iron 492 to 507 feet beds are costi; 

sublithographic. 35 459-507 

22. Limestone and siltstone: Brown to purplish 

and greensih-gray, medium- to nrssive-beuded, 

slightly glauconitic, : ossil iferous to non- 

fossiliferous limestones, and thinner beds 

of green, glauconitic silt . iono". . "roc 
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to 455 feet occur brown, dense, nonfossiliferous 

limestones and greenish-gray to brown, "hashy", 

glauconitic limestones; at 445. 5 feet to 

447 feet, greenish"gray to greenish-tan, cross- 

bedded, coarsely-crystalline, fossiliferous 

and very glauconitic limestone; et 458 to 

455 feet, green siltstone. From 455 to 456 

feet occurs brown, massive, crystalline, 

very slightly fossiliferous limestone, and 

from 45& to 46u feet, green, glauconitic 

siltstone. From 460 to 469 feet, occurs 

greenish-brown to purplish-gray, finely 

crystalline, slightly glauconitic limestone 

with occasional inter-layered beds of green, 

glauconitic siltstones 27 

21. limestone and siltstone: Oreenish-gray, 

fairly thick-bedded, weathering to honey- 

comb surface, crystalline, fossiliferous, 

glauconitic limestone and green, glauconitic 

siltstone. 3iltstone occurs mostly from 

433 to 441 feet. 15 427-442 

20. Limestone: Whitish-tan, 6 inch beds, 

crystalline, and quite "heshy" 418 427 
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19. Limestone: Greenish-brown to cream, thin- 

to thick-bedded, sometimes cross-bedded, 

fins to coarse, granular, cmnmonly glauconitic. 

The beds vary considerably in thickness and 

beds :: to 4 inches thick sometimes comprise 

layers I foot thick. In places there are 

extremely glauconitic beds I irch thick. 

Cream — olored, fairly thick "hash" beds 

commonly show much cross bedding. An intra- 

formational conglomerate 8 inches thick 

occurs Just below 4B' feet. I'rom 482 to 

408 feet surface oi beds shows rather 

prominent cross-bedding. Above 488 feet 

there occasionally occur thin beds of 

coarsely-granular, glauconite "hash" 388-418 

18. Limestone: Yellowish-green gray to light 

cream, thin bedded, finely crystalline 

to sublithographic and slightly glau- 

conitic. Beds gererally range from 1/4 

to I I/O inches thicx, with . few beus 

ranging up to 6 inches thick. i'rom M6 

to 378 feet beds weather to a knobby, 
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mottled appearance, with silt layers in 

between limestones. Prom 37K to 384 feet 

occur gray, fine-;. rained to su lithographic 

beds with small intcrbsdded bioherms. Prom 

384 to 338 feet occur very thin beds of light- 

tan to light-cream limestone 32 356-388 

17. Limestone; Light tan to light cream, beds 

to 3 inches thick, 'inely crystrlline to 

sublithographic, and platy. Some of the 

limestones show cross bedding. 332-366 

16. Limestone: Grayish-white to buff or cream, 

thin bedded, hard, solid, and sublithographic. 

Some thin beds of limestone intraformational 

conglomerate occvr between 312 and 332 t'eet. 

A few beds of white, crystalline lirostone 

are present. The contact with the Point Peak 

shale was placed at the first predominance of 

hard tan, sublitho„raphic limestone. 300-332 

Total thickness o San Saba measured 271 

Point Peak shale member 

15. Limestone and siltstone: Gray-brown, Chin- 

bedded, crystalline limestone wit'. interbcuced, 
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yellowish-gray siltstone. Some limestone beds 

are up to 6 inches thick. Lime»tones pre- 

dominate in the lower Bart mnd siltstones 

in the u»ner wart 18 262-300 

14. Limest one, si i t "tone, and shale: 0 rayioh- 

brown ini yellow-stained, finely crystallir o 

limestones; grayish-brown, micaceous silt- 

stones; and light. br»wni. . h-gray sh le. From 

2&5 feet to 230. 5 feet sc»all binherms occur. 

From 272 to 273. :& ieet and 2'7' tc '77 feet 

a yellow-stained, ski"htly glauconitic and 

'%ashy" limestone occurs 227-232 

13, Dioherms: A thick zone of olive-gray, 

mottled light purplish-gray, microgranular 

to sublithogranhic, stromatolitic reef lime- 

stone. Beds o" shale and intraformational 

conglomerate are woven in and out of the 

bioherm layers 37 190-227 

12. Limestone, siltstone, an ' shale: ! i ht 

grayish-brown, fine-gr ined li. mestono, light— 

tan to light-gray, commonly calcareous silt- 

stones, and light-gray shale. . 'cds » 
' silt- 

stone and shale are 1/4 to 6 inches thick, 
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with occasional beds of limestone 3 to 6 

inches thick. A bed of limestone intra- 

formational conglomerate is present from 

177 to 177. 5 feet. 168-190 

11. Limestone and siltstone: Light-tray to 

light-brown, fins-~ained limestone, and 

gray-green calcareous siltstone. The lime- 

stones are thinly bedded and argillaceous. 

An intraformational conglomerate occurs in 

ths middle of this interval. 7. 5 180. 5-188 

10. Limestone, siltstons, and biohermsi Gray 

to brown, finely-crystalline limestones, 

gray to light-tan, clacareous siltstones, 

and beds of small bioherms. The small 

bioherms, about 8 inches in diameter, occur 

at 153 to 153. 7 feet and 158. 5 to 160. 5 i'eet. 

A 3 inch bed of intraformational conglomerate 

is present near 156. 5 feet. The contact with 

the "organ Creek limestone member was picked 

at ths top of the last medium-bedded, glau- 

conitic limestone overlain by a predominanoe 

of siltstone 148"160 5 

Total thickness of Point Peak measured . . . 152 
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:!organ Creel: limestone member 

B. Limestone and siltstone: Li"ht -tan to 

green!sb-gray, fine- to medium-grained, 

generally "hashy", glauconitic, lime- 

stones, and grayish-green, micaceous 11. DD-'~h1 "rh" 1 

to 2 inches thick and interbedded with 

siltstone occur trina 142 to 147 feet. A 

light"tan, medium-bedded, crystalline, 

"hashy", glauoonitic limestone is present 

at 147 to 148 feet 140-148 

8. Limestone and bioherms: whitish-gray to 

greenish-gray, brown stained on surface, 

fine- to medium-grained, occasionally 

silty, glauconitic limestone, and small 

bioherms about 1 to 3 . eet ir. diameter. 

Limestones have a platy appearanoe on 

weathered surface, Bioherms occur from 

118. 5 to 120 fest, 130 to 132 feet, 134 to 

135. 5 feet and 138. 1 to 138. 5 feet, anu 

weather as gray, rounded knobs on limestone 

surface. 107-140 
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7. Limestone and sir+stone: Alternating beds 

of greenish-;ray, u;: io 1 fo»t thick lime- 

stones, and gray siltstones. 07-167 

5. Limestone and siltuione: ahtti. :. i'. — . "ray, with 

yellow stains, medium-'bedded, medium- to 

coarsely crystalline, :. lauconitlc limestone, 

and greenish-gray, . lauconitic -iltstones and 

silty shalen. -:corti~a occur ct f". feet. 

Silty shale interval . . orm gentle breaks 

in the slope 62-&7 

5. Limestone: hhitish-gray i» ra , fine- to 

coarse-graineD, thinly-bedded limestone. 

Bed" alternate frou 1 to 6 inches thick. 

V/eathered limestone gives platy e ipearance. 

There is much trilobite "hash" in the hi, , hly 

glauconitic limestone near top. his» near 

the top there are concentrations of calcite 

crystals, some 1/i inch across. possible 

~Loo h~ fraynents from 66 to '0 feet. e6-62 

4. l. imestone: Gray to grayish-white, yellow 

stains on surface, some thin »ur; lish beds, 

medium- to coarse-grained, highly glauconitic 
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and commonly "hashy". The beds oi the lower 

and middie parts of this interval are 2 to 

8 inches thick; near the top the beds 

range up to 1 foot thick. The "hash" is 

usually made up mostly of trilobite frag- 

ments. 16 30-4B 

3. Limestone. !. ight purplish-brown, losing 

purple color upward, sandy, and crystalline. 

Beds are from 1 to 3 inches thick. Fossil 

fragments and ~, lauconite are present. The 

purple color i lost at 27 feet. 13 17-30 

2. Limestone: Orayish-purple, sandy, calcite 

crystals with sand, and beds from 2 inches 

to 1 foot thick. !' or a short distance upward 

the beds become more purplish in color. This 

is a transition zone. The contact «1th the 

Welge sandstone member was picked at the 

first api earance of calcite in the purplish- 

brown beds 10-17 

Total thickness of i'organ Creek measured . . 13B 

Welge sandstone member 

1. Sandstone: Orange to tan, massive and 

partly cross-bedded, fairly evenly sorted, 
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and medium-grained. Small ridges form on 

the weathered surface. The sandstone becomes 

whitish neer the top ~1 0-10 

(Approximately lower half of Welge faulted 

out) 

Total thickness of Welge measured. 

Total thickness of section measured. 580 
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