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LBSTRiCT 
The thesis area, which is located on the southwestern flank of 

the Llano uplift approxhxately seven niles south of Wson, Texas, is 

underlain by rooks of Pxeosnbrian and Late Canbrian age, 

Preoenbrian rooks exposed in ths thesis area consist of 

ens astsmxphic unit, a gneisex and one igneous unitx a nadir-grained 

granite, The Upper Csnbrian strata oropping out in the thesis area are 

divided into two foxnationsx the Riley and the Vilberns 

The Riley fornation is further subdivided into the Hickory 

sandstone nenberx the Cap Fountain 11nestone nenber, and the Lion 

Mountain sandstone nsnber. Four nonhero comprise the Nilberns foxne 

tion whioh ates the Melge sandstone nenber, the Horgan Creek linestons 

neaberx . he Point Peak shale nenberx end the San Saba linestone somber. 

The Precsnbrian defoxnation oonsists of tight folds with a 

northves~utheest trend The Paleosoic rooks have a northeast strike 

and have dips of less than ten degrees unless ineediately assooiated with 

faults, Faulting is prevalent in the thesis areai two ea]or faults are 

present and nany ninor faults are associated with then. d, broad shaDow 

synolinex probably a ~ of regional warpingx is looated between the 

two no)or faults, 

J transgression of Paleosoio seas over an eroded Preoanbrian 

surface is evident in the thesis area, Younger Paleosoio and Nesosoio 

rooks once covered the thesis area but have sinoe been renoved by erosion. 

The faulting in the thesis area ie younger than any of the rocks now re- 

naining and probably occurred in Riddle Pennsylvanian tine, 

The only eoononic resource present in tbe area is ground water 

which furnishes water for doaestis and ranch use, So oil or profitable 

ore deposits have as yet been found ~ 



I ST RO D D C T IO N 

LOCLTXOS ASD kCCESSIBILITY 

The Sig Send of ths Llano River krea is situated on the south 

vestern flank of the Llano uplift approxinately seven niles south of tbs 

site of Rasonx in Hason CountFx Texas. The southern boundary of the ap 

proxinatelJ eighteen scpxare nile area is the Llano River The wstern 

boundary follove the Janes Riser road (Fig. I) free its oross1ng at the 

Llano Riser north to its interssot iot v1th Peters Creat, Tbe eastern 

boundaxgr is a line fron che intersection of Ccaeamhe Creek and the Llano 

Riser to a point one and one half nilas due north. The northern boundary 

is a line due vest fron the point Just nentioned to the interssotion of 

Peters Creat and the Jones River Road. 

kll but a fev parts of ths thesis area are readilF aooess1bls. 

The area oan be entered bF either of Xhrss roads, The Janss River Road 

serves the vsstern part and the Sinouvills Roa&x vbioh beoonss Fax' 

Road 1723 to ths northx serves the eastern part, The Ridge Road passes 

through the oenter of the thesis arse and is oonneotsd to both the Janes 

River and Sixxoxxrille Roads, 

PROCPNHF 1ÃD lPiilDS OF FIELD SORE 

The field vork fur this thesis vas aooonplished betvsen Juno 

]6 and august 2, 1956& 

The napping of the area vas dona on United States Dspartaaut of 

ggrioulturs aerial photographs vith a soale of approxcinateIJ 1x20x000, 

~~ photograph vas severed vith aoetate and nountsd on a pious of oard- 

board, Tbe thes1s area covers five photographs in the DSS-5E series, 
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numbers 182s 50» 23& 49, 96~ whioh were dated either Bovember 2p 1948» 

or Bov»mber 25» 1948 

with the a1d of pocket and table stsreosooposs many tenativo 

oontacts and faults vera not, iced which wer» later vsr1fiod by field ob- 

servation, 

4 Brunton Compass~ vith a p~et magnetio declination of 

ten degrees east, was used to detorrdne ~~ dips and strikes shown on th» 

geologic map. Nany ot these dip» and strikes are averages of several 

readings taken near tha same point. 

Tvc stratigraphic sections vere measured (ippendix) in the thesis 

area~ one of vhioh could be slightly in error because of minor fault1ng, 

4dditicnal sections were not measured because of poor outcrop exposures 

or extenso' re faulting, Neasuraments were made with a hand leval and a 

stadia rod and several traverse» vera required with eaoh seotion. 

Studies of cross-bedding in the Hiokory sandstone made by Gools- 

by (1957)~ are referred to in the detailed description of the Hiokory 

sandstone member, Difficulty was enoountered in measuring dips in the 

basal part of the Hickory canc'. stone member, as oross-bedding can be con- 

fused with normal bedding planes, 

Two sbruoture cree~actions accompany the geologic map (Plate I)t 

whioh have hcriscntal d1»tenses taken from the aer1al photographs and 

elimations estimated from f i»id and steroosoope observations, Th»1r lo- 

cctivns were selooted in an attempt to best. illustrate the struct, ure 

found in the Big Bend of the Llano River iree, 

SQ!N4BI OF PREVIOUS GBVLGGIG STUDIES 

The first geologio aooount of the Llano region was made by 

Ferdinand Roamer ih the years 1845 through 1848. Roomer was traveling 



through the regioa vith a snail group of Carman oolonial explorers at 

tempting to gather scientifio data and to gain information that would be 

of interest to prospective Carman imigx'ants, He gathered fossilsx by 

vhioh he was abls to recognise the older Paleosoicx Carboniferousx and 

Crstaoeous rooks ~ 

In 1861x Hi F. Shsmard reviewed and confirmed Scorner' ~ descrip- 

tions and also described his (Shumard's) Potsdam group& vhioh vas of Late 

Cambrian age. Shunard also measured a mnaber of sections and made fossil 

descriptions vhioh proved very valuable for later geologic iavestiga- 

tiolls ~ 

It vas not until 18' that any additional work vas published 

on the Llano xegion, In this year, Huckley olassified and described the 

granitio rocks of the area snd reviewed the giology along vith ~ dis- 

oussion of the mineral resources, 

Valcott, in 1Mx confirmed the Cambrian age of the Potsdam 

group and also conduotsd studies of the igneous and metamorphic rooks 

of the region, He maned the metamorphic rooks the Llano group snd desig- 

nated the igneous rooks «s p~otsdam in age, 

In a series of papers from 1887 to 1890, Hill first made a 

review of Texas geology an& later corrsotly named snd desoribed rooks of 

Carboniferous age near Marble Falls, Texis, Hill (1890) also wade ~ study 

of Cretaceous rooks of the Llano region and discussed the prooesses of 

erosion of these rooks, 

The Texas Oeologioal Survey was formed in 18S9 and the geology 

and mineral resources of this region were discussed by T. H. Comstook 

(1889-1890) in the First snd Second innuai Reports of this newly formed 



survey, Oowstook, in these early writings~ iatroduoed several nev nenes 

suoh «s the Riley Series, San Saba Series, Paoksa&dlo schist and ths 

VaU. ey Spring gneiss, 

The drainage pattsras of ths Llano region vers disoussod by 

Terr (1890) vhon he described sown oi' tho goaeral topographic features 

of Texas, 

In 1911 and 1912~ Sidney Paige~ vhile working for the United 

States Geological Survey, revfevsd all tho previous geologioal work and, 

after revising portions of it~ presented the first eoaprshensfve geologic 

study of the Llano region, Paigo (1912) ~ introduood the tezws Vilberas, 

Cap Mountain and Ellonburger into the geology of ths region and described 

the rocks 1aoluded vfthfn eaoh unit. Se also did extensive work on the 

Preoaabrfan rocks aad. designated thea as Llgonkiaa ia age. 

The first geologic nap of ths stats of Texas, vhioh 1noludsd 

tho Llano region, vas published by the Bureau of Eeonoaio Geology of 

Texas in 1916 and vas prepared by Uddon, Esker and Bose, 

Deox (1931) described the Upper Wilberns reefs and mtod that 

they frequently oap tho highest hills, This relationship holds t. rus in 

the thesis arsay 

Deka, Bridge and Ulr1ch (1932) presented a study of the older 

Paloosoic rooks of ths Llano regioa in vhioh they attowptod to clarify 

and revise Pafgs~s (1912) descriptions, They also presented correlations 

of faunal nones of this region to siailar forwatfons of surrounding 

regions, 

The Preoaabriaa rooks of the Llano region vere redescribed by 

Stonsel (1932) when he revised previous ooncopts of their wanner and se 

quenoe of origin, 



Also in 1932s Sellards, Adklns and Plusear reported on the 

stratigraphy of Texas and reviewed the Precambrian, Cambrian and Ordo- 

vician systems of the Llano region. 

A companion report to the one Just mentioned~ which dls 

cussed the structural and economic geology of Texas and Paleosoio defer 

nation of the Llano region~ vae published in 1934 by Sellards and Baker, 

Shortly afterwards Stensel (1935) disouseed the structural relationships 

of the Precambrian rooks of the Llano region, 

In 1937s a nev geologic map of Texas, the first since Udden, 

Baker and Bose'e ln 1916, was published by the United States Geological 

Survey and wae prepared by a group of geologists under the supervision 

of B. H. Barton (Barton et al, 1937) ~ 

Bridge (1927) studied portions of the vestern side of the 

Llano uplift and introduced the Lion Mountain sandstone member of the 

Cap Ncuntaln formation, Also in 1937, Bridge and Girty combined efforts 

and reviewed and discussed Roamer's original work, 

Loohnan (1'938) made a comprehensive study of the fauna of the 

Cap Nountaln formation of the Llano region, 

In 1939, Barnes and Parkinson published a paper on the presenoe 

of ventifacts in Mason, Blanco, and Llano Counties~ deecrlblrg their lo 

catlcne and possible mode of occurrence. 

Plummer (1939) advanced some theories on the occurrenoe of 

travertine deposits in the Llano region, 

Chancy (1940) dleoueced the broad structural problems of the 

area to the north of the Llano uplift and advocated the revision of 

formations of Pennsylvanian age based on faunal evidence and unoonformi- 

t ice, 



Large eiroulsr masses of Preeamhrian rook of the Llano region~ 

gegwraliy terswd sMassifss vere studied by Keppel ($940) and ssweral 

theories of origin vere offered, 

Bridge and Samos (1941) dissussed and defined four separate 

members of the Milberns formation and oorrelated them to other portions 

of the Llano uplift, 

Plueaer (1941) reviewed the Carboniferous rooks of the Libre 

region auo named and defined the Chappel fu~tion, He also proposed 

a tvo-fold division of the Sarnstt formation and three-fold division 

of the Marble yells formation, 

ln 194'l~ Qoldioh did extensive ohenioal and petrographio work 

on granitio rooks and offered a theory of dewelopswNnt of the granites 

of oentral Texas, He also ooaaentsd on Keppel's (1940) vork and offered 

his own thoughts on the orystallisation of ths granites in this region, 

Xn 194'~ a oomprehensiwe study of reeks of ths Central Hinsrai 

Region& as a possible souroe of building stone~ vas made by Sarsss& Dawson 

~ nd Parkinson, Inoluded in their report were looations and desoriptions 

of rooks best suited for this use. 

"4 nsv quarts sand horixon~" located in Hason County~ Texas, 

was described by Plusaer in 1943, garnes (1943) desoribed oentral Texas 

soapstone aud serpentine and inoluded a renriev of ths Prsoambrian stratigra 

phy in vhioh he introduced the tena Sig Sranoh gmsiss, looated iu Llano 

County. Samos also in 1943 desoribed the gypsum found in Crstaoeoue 

linsstonss and briefly reviewed the underlying Paleosoie rooks, still 

retaining the Lion l4ountain sandstone as the upper nenbsr of the Cap 

Hountain formation, 



Decker (1944) made a detailed study of Late Cambrian grapto- 

lites from Mason Countyz Texas, 

The Devonian rooks of oentral Texas were desoribed and divided 

by Barnesz Cloud and Bridge (1945) ~ Barnss in 1945 reported on the 

phosphorite deposits in the eastern Llano uplift in oentral Texas. 

Cloud, Barnes and Bzidge (1945) proposed a revision of the Upper 

Cambrian of the Llano region by making the Riley series a formation snd 

inoluding within it three members, the Hiokory sandstone member, the Cap 

Hountain limestone member and the Lion Nountain sandstone member. They 

also redefined the upper oontaot of the overlying Viiberns formation and 

proposed a revision of the Ellenburger stratigraphy, 

The adaptability of the Hiokory sandstone and the 'Ellenbuzger 

limestone as water reservoirs was &isoussed by Plumer in 1946. 

Bridge, Barnes and Cloud in 1947 oompleted their work on the 

Upper Cambrian rooks of the Llano uplift and fully desoribed and def'ined 

the two formations and seven members of the Upper Cambrian, This work 

is still the reoognised referenoe on this emotion, 

ln 1948, Cloud and Barnes presented ~ study of the Ellenburger 

group of the Llano region and divided it into three formations, the 

Tanyardz the Cozxzn and the Honeyout. 

Nlson (1949) presented a oonprehensive report on the ~ 
sons in the basal Milberns 1imestones of the region, 

The Carboniferous rooks of the Llano region were thoroughly 

studied by Plummer in 1950, and a detailed report on the stratigraphy 

and paleontology, along with maps of the Llano region, was presented. 

Blank (1951) observed oertain weathering features of the Pre- 

cambrian rooks of the Llano region and presented detailed reports of them, 



The main teotonie features of central Texas vere ineestigated 

hy Chensy and Cosa (195B)~ snd they suggested that the Llano uplift is 

an up-tilted part of an extensive structural axis named the Conoho droh 

Polk and alexander (1952) did separate detailed studies of 

the geology in areas west and south~ respectively~ of Mason in Nason 

County, Texas. 

In 1953~ garnes, Cloud and Duncan reported the discovery of 

Upper Ordovician rooks in central Texas, They named the unit the Burnsn 

limestone and attempted to oorrelate it vith other Ozdowioian rooks, 

Qurali and Parks (1953) did separate detailed studies of geology 

in areas southwest of Nasoa in Nason County~ Texas. S detailed geologic 

study by Parks (1953) overlaps the thesis area on the vectors border 

Frits and also Greta (1954) napped an& described in detail areas farther 

west in Nason Countys Texas, 

Samos and Bell (1954) gare a complete ranee of the rooks of 

the Llano uplift from Precambrian up through Pennsylvanian tine, 

Flavn (195$) in a progress report proposed that the funda 

mental elasent in the basement rook of Texas is the Texas Craton vhioh he 

stated ean be dated as of "Niddle Preoanbriane tine, 

h oonplete report on the faunas of the Riley formation in 

central Texas was presented by Palmer (1954, ) in vhioh he attempted to 

correlate the Riley formation inter-regionaLly, 

d final report on the basement rooks of Texas vas presented by 

Flavn (1956) in which he inoluded maps indioating the general nature of 

the basement rooks of the Llano area, 

The lead deposits of the Upper Cambrian of the Llauc region 

were hnrestigated by Barnes in 1956. 
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P II'lg IOORRP IIT 

QROHORPHCIl@T 

The Rig Send of tbe Llano Riser Lroa is located south of IIason~ 

Texas, on ths southwestern flank of tbs Lhue uplift, Tbs Llano regioa 

is struoturally an uplift but thxough erosion it has beoone topographi- 

cally a broad basin surrounded by a high flat rIn of undisturbed Cretaoeoua 

rookery 

Within ths basin the donal uplift of Preeanbrian and Poleosoio 

roche has been bzoken by sonorous faults~ nany of vhioh bring roohs of 

different ages to tbs sane level, Rrosion has ronoeed sons of the loss 

resistant moke snd has left the nore resistant granitos and linestonss as 

high rugged hills and ridges whish lie belov tho level of tbs surrounding 

Crotaoecus re, 
kooording to sons studies~ the average elevation of the Llano 

uplift is olose tc 1600 feet, The highest points aro about 2200 to 

2300 fest abave sea is@el and tho lovest about 900 feet~ thus allowing 

for a ~ relief of 1300 to 14$ feet, 

In tho Rig Bend of the Llano River Area the highest elevation 

is estinated to be 1750 feet and the lowest elevation 1300 foot above 

sea lovel, allowing for a maxim relief of $50 foot. 

The thesis area oan bo divided into four pbysiographio types& 

(1) the high biobo~appod hills aud fault line soarp along the northern 

and extreno southwestern part of the area, (2) the rag~ed and irregular 

hills of presanbrian granite and gneiss to tbo east& (3) tbe iov pdntoau and 

lowlands in the sdddle and southern parts of tbe areap and (Q) tbe euestes 

and re]usenated etresns in the southvestern part of tha thesis area, 



The northern portion of the thesis area is a very hG. ly surfaos 

with a stromatolitic bioherm unit oapping all the steep hills, This 

condition holds true on all the high elevations in the area with the em- 
/ 

caption of a large hill in the extreme southwestern portion which is capped 

by Cap Nountain limestone, The first geomorphic unit 1s abruptly sepa- 

rated from the other units by ~ fault line scarp that extends 1n ~ northeast 

southwest direotion aoross the thesis area, 

In the eastern portion of the area, is looated the second unit 

which 1s the hilly, often ragged, area consisting of granitic end gneissie 

rooks, The granites are, intrusive bodies that are generally lentioular 

in shape and have a general northwest to southeast orientat1on as does the 

banding found in the gneiss unit. Where rock outcrops do not occur 1n 

this un1t the "soil" 1s oomposed of coarse feldspar and quarts grains or 

a finer sand-like weathered gneiss, This unit contains Comanche Creek 

which is intermittent and is ohoked with "granite wash". 

Neither of the two units fust mentioned is under cultivat1on 

and grass for gras1ng is limited under the present dsoutb conditions, 

The third geomorphie unit lies in the oentral ~ southern 

portions of the thesis area. Paulting bas had considerable effect on 

the geomorphology of this unit ~ The area varies from rocky cuestas, 

directly south of the fault line soarp previously mentioned, to relative 

ly flat sandy lowland along the Llano River, This unit is oomposed 

principally of Hickory and Cap Nountain rooks that have weathered to a 

red sandy soil whioh is used extensively for farming. 

The fourth unit lies in the southwestern part of the area and 

includes the irregular erosional land-form oalled sCorn Pasture Plates ~ 



The nore resistant Cap Nountain linestcne fores a series of ouestas that 

orop out as several parallel sets of low ridges 

Lpparently there has been sane pcs~re%aceous uplift whish re- 

juvenated the Llano Aver~ thus causing all of its tributaries to incise 

their nesndering channels to keep pace with the lowering of the larger 

stresno 

Zhe re)uvenation of one of these streans has caused the erosional 

feature called "Corn Pasture Flats" ~ This is an elongated& nearly closed~ 

oval vlLQey in which the upper%oct red sandlrtABle beds of the glckory 

ncnber have been exposed by erosion of the overlying Cap Nountain linestone. 

Pron initial observations of aerial photographs it appeared that sons 

structure night be present, but subsequent field observations of the dips 

of the strata indioated the land-fora to be a product of differential 

~ rosion, 

Nost of this fourth unit is under oultivation and where the 

topography is too hiUy for farning rather abundant brush and grass are ave&a 

ble for gracing. 

DRA GAGE 

Terr (1890) sade the first study of the drainage patterns of 

the Llano region and concluded that the drainage was consequent upon the 

Cretace- us surface and supertuyoced upon the rocks mw exposed. 

The thesis area is drained by tributaries of the Llano M. ver~ 

which arc superinpcecd upon the Precaubrhm and Pclccsoic rocks. Peters 

Creek is located in the western portion of ths area and Comanche Creek 

in thc eastern portion. 
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Peters Creek is a fairly large superimposed stream which origi 

nates outside of the thesis area, it several points along its oourse to 

the Llano R1ver, the flow of the creek is altered by fault line ssarps, 

Many of the ssaLler streams in the oentral portion of the thesis 

areas near the big bend of the Llano River~ are subsequent and in some 

oases inssquent 1n type, 

Comanche Creek is a vide stream whose bed ls filled vith 

granite wash and large gneiss boulders, Like Peters Creek this stream 

originates outside the thesis area. ~e Creek 1s superimposed upon 

the Precambrian gneiss all the vsy to its Junction with ths Llano R1ver, 

CLINhTE iNC VEGETAL TIQN 

The thesis area is located in a ~rid region of Texas and 

the climate ie sub-humid, The vegetation is typioal of that which is 

found in rocky terra1n vlth uneven preeipitat1on throughout the year, 

The avera~ rainfall in Nason County is 20 to 30 inches per 

year and the temperature ranges from below 30 F in the vinter to over 

1OPP in the semor with a mean yearly temperature of V(PF 

The rainfall varies greatly during the year with the «ajority 

of the ra1ns felling in the spring and winter months. Qften much of the 

rainfall will come 1n a span of a few days and most, of it vill drain off. 

The vegetation of the thesis area ean vary somewhat vith the 

type of rook or soil on vhich it gmws. 

kccording to Polk (1952~ p, 8), vho did vork in a similar and 

nearby area, the ma1n grasses of the county are buffhlo, needle, curly 

nesguitey and crowfoots 



Prits (1/54» p, 15) oonpiled a oonplete list of other plants 

oonsen to Nason County»»hioh are also found in varying amounts in the 

thesis area. 

Catselav 

Agarita 

Mexican persinnon 

koaois greggi 

Barbaric trifoliolata 

Diosprios texnna 

Juniperus nexioana 

Tasa) illo (rat-tart oaotus) Opuntia leptooaulis 

Prioklp pear 

Nesquite 

Shin (scrub) oak 

Post oak 

Red oak 

Live oak 

Spanish dagger 

Hhite brush 

0. lindheineri 

Propepis Julifiora 

Querous nohriana 

Qg stellata 

Q, texana 

Q virginiana 

Yucca treouleana 

Elopes ia lie istrina 

The above vegetation is listed and further described uith the 

discussion of stratigraphp of eaoh rock unit, 
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ST RAT I CRAP HT 

CHHBBAL ST ATRNNT 

In tho Big Bend of ths Llano River Area only Preosnbrians 

Upper Canbrian and Quaternary rooks are exposed. According to Paige 

(1912e pi25) and Sollards~ Adkins and Pleaser (1932~ po 31) a probablo 

age for the Precanbrian mok could bo Algcnkian. F4wn (1956~ p, 27) 

reported the results of radioaotive ago detonainaticns made on Proeanbrian 

granites of the Llano region snd stated that~ 

"On the basi~ of these age detensinations the batholithic 
granitos exposed in tbo ~ uplift have an age of about 1, 000 nillion 
years and the intruded sedinontary rooks aro still nore ancient, " 

Paleosoio rocks younger than Upper Csnbrian aro nct present in 

the thesis area. Seas recent stress ocnglonorates and altuviun ooonr, 

The geologic colunn is as folluvss 

Quarternary Sy eton 

Recent alluviun and river oonglonerate 

Older alluvion 

Canbrian Syston 

Wilberns fornaticn 

Point Peak shale nosher 

Morgan Creek linestone nenber 

Volga sandstone nosher 

Lion Mountain sandstone nenber 

Cap Mountain linostcne ~her 

Hickory sandstone nosher 
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Nedf~lned granite {Oatnan CreokT) 

Gnofss (Valley SpringT) 

PRRCfHBRISB ROCKS 

In the Big Bend of the Llano Riv;r kroa both igneous and neta- 

norphio rooks of Preoenbrian ago are exposed. These exposures oonsists 

of a pink nediun-grained granite unit and pink nedf~ined gneiss 

unit. 

5afaaCR)da Boa!I 

In an early dissuasion of tho netaworphic mats of the Llano 

regions Raloott (1844, p, 431) proposed ths term Llano group to inolude 

a series of motanorphoseg sedfnsntary rooks exposed in the Llano uplift, 

Constook in 1889 divided these metamorphosed moke into tvo units~ the 

Valley Spring gneiss and tho Paoksaddlo sohist. The type looalitios of 

these units are at Valley Spring and at Paoksaddle Mountains, respeotivelys 

both looated in Llano Countys Texas, 

Paige (1912~ p, 2$) later revised the tvo units but retained 

the names that vore assigned by Constook, In addition to his redefi- 

nition of these rookss Paigo (1912, p, 29j offered his oxn theories as to 

their ooourrenoe, in xhioh ho proposed that the Valley Spring gneiss vas 

older than the Paoksaddle schist and that perhaps the Valley Spring gneiss 

contained not only netanorphosed sedimentary mok but igneous rook as 

voile 

The next ma)or revision of notsnorphfo moke of tho Llano 

region vas uhdortakon by Stensel (1932, p. 143-144) s Stensol stated that 

the Valley Spring gneiss vas igneous in origin and vas intruded into 
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the Paoksaddle schist, thus 1nferring that the Packsaddle schist vas tbe 

only sedinentary fbxaaticn in the Pr»eanbrian rocks of tbs region, 

kccording to Sellards& idkins and Plus»sr (1932~ p, 32)~ tbs 

separation of the Valley Spring gneiss fron tbe overlying Packsaddle schist 

oan be based 

"~ ~ . 1n part on the nore »assi»e character of the gneiss~ and in 
part upon its greater content of acidic naterials. The gneiss~ however& 
not only contains schist hut grades into sohist in such a way as to nak» 
definite separation at asny localities difficult or inposcible, " 

The Big Branch gneiss was described by garnes (1943& p. 56) as 

a third nota»orphic unit w' . ich is exposed along the Big Branch of Coal 

Creek in Gill»spic auc' Blanco Counties, Scccrding to Barnes {1943, p. 56), 

the $1g Branch gneiss can be described as a dark gray, nediun- tc fin»- 

grained~ quarts-4iorite gneiss whioh has intruded both the Valley Spring 

gneiss and the Packsaddle so'iist, 

Flown (1956, p. 29) disoussed this age of the nota»orphic rooks 

in vh1eh he stated that these rooks were "incaded by granites about 1000 

nillion y»ars ago" thus »aking the netasorpbosed rocks of the Lhasa 

region at least this cld. 

The only seta»orphic un1t present in the thesis area is a pink 

nedi~ined gneiss ~ 

The outcrops of the gneiss unit are confined to tbe eastern 

port1on of the thesis area vhere the unit foms a very rugged rooky 

topography (Plate II, Pig. I) ~ The general strike of the gneiss unit 

is in a mrthwes~utheast direotion with a few looal deviations. The 





strike ranfes from 5C to '7C de:~ress went of x "+. and dip f&xn 45 . !e~es 
northeast to 90 repress. 'n nne porti. n vf nna -n&eiss outcrop the strike 

cheeses abru;t "1 to north 60 &!egress east, , lt ia t!~ouhht that f& uitiug is 

responsible for this . rretic ohanfe ', o at& 1! v which will be; i cussed. in 

greater oetail later in the thesis. 

Ths ~-. ne'ss & utcrop extends beyon& ". he eastern lir its of the 

C'vuIs area. '1 bin the arse napped, it ic [x un&. e&! . iti, er ny ! racer briar, 

gz anitsa or rel sozoic wecxaentar„rocks s -he 0&. tact &it!& the intr . siva 

~, runitio nasses are not soar!. but: resent, a bra&sation sons that apyearn 

tr oe a resuit o! «e intr&si~n, ". oe o«ntaot w!". ;. the ascimeu'. . r. mr!: is 

ar' unconfo&zity resuitir;; i'ron& the overlap o: the Cambr" an sedi&aents u, xn 

t. a rreczIQO1 lan sul fence 

ln one !&ortion cf the „~acies ex, oe &re nurerous „~ox«te «re present 

(& ia" e ll', «1-'. i; pays 1h) r~vin~ i strike of north i&) depress east. ~s. i ! seri tl&. n &. 'n relat rub~a 

i'rw &n&eisa unit 1s „rincipaily n &nano!vs, very . &ard&, fine-&, rai& edi 

n & cnIuareousy ~j. u& ueiaa, i se, ", aeco, 'ixi. exa'. iuati, n sup~ sets 

, rihcli&el nine . !. 1- inn r 1& ~oc'1'ns '-' ". '":e . . . c ' . ":: t =bundant r i &eral 

cisar &nr! z, :h~ da» mine&ale a~~~ e&. ". c ~ "ie ""ii. . ", '" cf ''& t. '". o aad 

, &, Ssib, ; . ain t &e, he hictite ~nt Var&a, a I. &rn, . &mrs W!:&Ch 

aive t!&s banded appe&ance tz he "nsie~. n so. e expo: . res the der!: 

tiiuera e v ic! c'ns 11~to the 1. ms west!-. e &n t, thus re&mvtn *. d. e ban&. 1&/; 

uh&, divih' tT& weath& s & cx t 's a ) &e'&rance o! a huartzite. ve nxcel- 

1"nt a. q c urea of the rassive gneiss are . resent a. long Comanche Creek one 

«&ile south o, ths «111«an ranch houne {'! late Tl~ '"i& 
~ 1; sage 1&'. ). 

fhe oneiss unit is well ex!x. ssd alon +he llano hiver where 

water action haa rwintained a ssm'-fresh ex&o. «&g. Also sion th«river 



the relationships of the pegmatitic and aplitic dikes and quarts veins 

can be observed ~, . late III, Figs, 1 a 2} ~ 

The pegvatlts dikes are composed prlnci, M y cf large ~mains of 

milky quarts and a considerable snount of ricrocline and plagioclase. 

Some dark minerals were present but, were not large . nough to be determined 

negascopically. In many of the dikes graphic granite was founc, 

kp11, te dikes were also found within the gneiss unit. The 

splits was rather fine-grained and it was difficult. to deterr. ine the 

constituents from field observation, It appeareo that the main consti- 

tuents were equldivensional grains o ricroc" inc~ ?oocibly some ortho- 

clase, quarts, and minor secunts o~ either biotite or muscovite. 

The quarts veins w'ere not as comacn a. , the dikes menti~ neo 

above and o~ nsisted chlefi. " of milky quarts and some gray~ siightly 

translucent ouarts. 

The quar+a veins and peg=, suite dikes ranged in width fr m a 

few inc?:es to several feet, whereas the aplite dikes r. -. n;, eo frov several. 

inches up to a foot ir. width. 

F i roe o ~ 0 Qescr 

A thin section of the equi, ;. anular;. ink +eisa, from the promi- 

nent gneiss ex, "enure alon„' Cotanche Creek (Flute Il~ Fig. 1& pays 18} 

on the Hoerster ranch, was prepared. 

The gneiss consists of quarts~ aicrocline& plagloclase~ bin- 

t i+e and fix enite, The anhedral qi~s grains average 0. 5 mm across 

with some very araki quarts inclusions ln plagioclase grains. 

Ilcaerlte is the only noticeable opa. . ue r inera" present in the 

section ano has an average grain siss of S, 2 mr 

(ablate 

IV, Figs. 1 o 2}. 







Af1 of the ilmecite i1rufns in ths thin cacti . ". shoved son~ alteration to 

leuooxene, shich& ap&pesreo %8 an opaiiue ~hite rraterfal surrrtu'&ofn; the 

sa„'crit„" of the =r-. ins. 

! 1crccline aas -&. ate cos. i: fr the thfn:ection; hovever, 

so t o. he prsfns &rare seal) in cimp& t tson to '. he other xfnsrels 

re. surf. "~ rnly 0 ~ 2 s&r -&cross (I-'late TV„vit. "). 
Biotite ve. abundant in the rn is . ihfn ection, {!'late 7, 

!"i„=s, t c 2} ~ 4rms of ft ccntained zircon fnclu~f&ne vhfct ep! eared 

tc be ra"ica + fvc rui sere surri unrec '. . . " ! leech rric hairs (rl . te VY, 

pic" f 
" 2) 'The bfctite "payee ri, r. rrf from &. q mr to 0, &ig &mr lory 

mr: ", fi„ to 0, 1P r&m t! ick„ 

The pl~&;iccleei: preern in . h-: thi. '~c". 1 t, 'c-' &. ''too'e;-e 

v' " a maxtmu- e&t!nciirn an&-ls:f:, & 'i!e! rees. 

ever. " prafns vit?i most of "he o"gical -ro!&erties ". f apatite 

acre not1cei!; hocever~ v'tho&+ c& nein '~'e, ':~ . ~ ' '! e" must &&e cot afdem&f 

r!rubtru'&1' spat! he. 

. "he fr. !::»! i. "s "c. . ":, ra&:e ahi, ut t&0 percent cf "ho . ec'. , icne ~ uarta 

:. !x'ut '0 !. cr-er!, hi 

it� 

'te t', percent ano iver& enite . ' percen+. 

"hi- '' in cc+ion cbtninei' friu ! Te t&. eris ares 1", e-mrmhat 

ii - tr th; ", ; (tl sect!i&a i!' +hc va ~' . ' ri ~ iiei-, Dee T„suo in 

Ila. "i Cr zt. . :, :. e-:;e& c«acr1bss h„' "ames, ! ausin an' i'arkinsr&n (14+, 

!& ~ 120} exc . ", t . '&: ' cr "c! i e. i 'tl, &&~ &e i", zH s ' . ! "osent, in t!p +'lin ~ect1on 

thee'. i ~ rea„' T" ' 
a ht o!"'- ai to i&e c ' "' . if te "e "h. orf te ce- 

ttos ee&'c cler not, icec& . '1 i. hc '&;he"&f3. ~ rRn sect c'n& however) no 

titanihe»as "m&non+, . 







On tbs other han4, tbe gneiss 9, 5 nilss mrthoast of Mason 

described bp these ssao authors (19', p, 121) appears to bs very different 

fran the thesis area sochicN4 

The topegrapbp Df the gneiss unite es pr&plolllklg nsntionsdc is 

genoraUg very xoolrp arith randan boulders ocnsring tho outcrop, Tbe soL1 

derired fees tbe ueatbored gneiss isc under ths present drouth oondithmsc 

of' little Talus for facning and grasingy 4 face sorub oaky RosqUi40c 

seder and prieblp' poor surrire on this soD+ 

iaaaue hsiha 

Igneous roolcs and their ooearrecceo in tbo Llano region sere 

nentioned in literature as early as 1+6 ly' Rocaor in his desoriptioa of 

his $0urnog ascoss Texas Sooeral ether oar+ geologists such as) SolssNLfl 

(1861) c ~ (18V4) ~ Waleott {1884) and Consteob (1889 1~) puhlisbe4 

early desoriptieas of ths igneous zeebs of tho LXane region, It uas nst 

until Paige (1912c p, 25) gathered all tho randan descriptions and s~ 
nested thea vith his own uorkc that a sonprehonsive aoeount of tbo ~us 
rooks of the region uas prosonta4 Faigo (1912c p, 25) described three 

types of granitos shish serac (1) a rory ooarso-grainsdc bosogeneous 

granitec (2) a nadir to fins grained gcunitoc iaoluding soao coarse 

grained eariotiesc and (3) an opaline quarts~rplyry, 

Stenael (1932f p. 1~144) suggested that tbo igneous Tonics 

enpesod throughout tbo Llano uplift oould bs divided into tvo classes 

as falbsusc (1) batholithio intcusionec sonprised of various granitos 

and their splits and pognatite dikes, and {2) ths Inter 4ibe intrusions 

oonprising the opaline quarts porphyry and folsitsse Stoasel {1932c po 144) 



further divided the batholithic intrusions (frea oldest to youngest) 

Lntoi (1) Towa LLsuntsin» a coarse-grained to porbyritio granite with ~ floe~is~ fold ~, (g) Oa~ Ore b, a ~u gr Lnod, gxuy 

te pinb o t oi ti ~te, ~ (&) guam», a fine-g~, ~, 
bistito granite» 

Isppsl (1940) nads an extensive study of stoa~ulled» alnost 

eiroular bodies of granite sailed nassifs, Re (Keppel) proposed none 

theories on the origia of tbe textural patterns of these eimular aassos, 

Those theories wore considered unsatisfaotory by Ooldioh (1'LL1 ~ p. 710)q 

who sado detailed obanieal analyses of oentral Texas granitee» Ooldish 

(1941» p» 697) also oritieined Paigo~ ~ netbod of Olassifying grenitos on 

variations in texture since bs (Ooldieh) elaine texture oan vary oven 

within single masse of granitio roche. 

TlNI only granite present in the thesis area is a nsdi~grainod 

pinb granite whish is exposed in two loeaticns. 

LbwLiws4rainod Oranito 

Tbe wdi~rained granite in tbo thesis area is exposed along 

the Lines River on tho Jaeb Walker renoh aad also on tbo Jhey Roach 

ransb east of the Sinonvtllo Road, The granite naos located on tho Reach 

ranch invaded the gaeiss unit but tbe contest is obsearad Ln ~st plaoes 

by soil» Where the ooataet is visible it appears to bo sharp with ns 

trene1tien xone between the two rook units, The granite nasa located oa 

tbe ifalker ranoh ia the bod of tbo Llano River has a wide transitLonal 

contest with the gneiss wait, 



Tho nstbod of fornation of this type of' transition sons is a 

natter of oonsidorablo so+esture anong igneous petrologists ovea during 

the present day, 

Perhaps tbo tera nignatitio uould desoribo the nature of the 

rooks contained in this transition none, ieoording to Tunmr (1948, 

po 305)c 

slur rooks of ninsd origine Soderholn's (190Vc p 110) tern cLLCP 

natito (aixnd rook) is convenient, In nany nignatitso tho granitio (or 
graccodioritio) and the netsnorphio oonponents are olearly distinguishe 
blei ia othorsc soaking of the original host rook in tho csagnntio liquids 
has largely blurred their separate identities, The tern nignatite is 
pllrely dosoriptivo and nsy be applied ecpcally soll uhothor tho grsnitie 
oonponont has bees infested faun an external souroo or is tho result of 
fusion ~ s 

Hignatites nsy evolve in three general ccsys~ aooording to 

Turner (1948)c (1) dovelopcaont by an ~sation of a nagnac (2) developnent 

by sagnatio soaking& and (3) devolcqment by differential fusion, 

The rooks of the transition none (Plate VIIc Pigs, 1 4 2) 

have been invaded snd altered in struoturo asd aonposition, Whether 

solutions invaded the altered rook Ezee baLocc or solutions uoro developed 

fron the rook itself and oaused an alteration, is not knoun d neolith 

(Plato VII, Pig 1) ccith sharp boundaries, found in the transition sense 

uould tend to support the idea that this sons resulted fron invasion of 

ths original rook by nagna or by solutions or gases fron tho outsidec 

rather than by differential fusion of the rook itcolf (Dr, g, R, glankc 

personal ~sation) ~ 

If the above thinking is valid thon the sons is probably a sons 

of netasonatisn vhioh cess oaused by the iavading granitio nasa, Solo 

tions or gases fran tho intrusive nasa oocLLd bavo oaused en alteration 

through an ionia transfer vithin the country rook, It uould be neoes 





sary to study tho rooks of the traneition sons in greatex' dsta11 than 

vas possible in this study to adequately dotexnine their genesis, 

Therefore, sa dofisd, to oonslusions oan be drxssx oonsorning these rooks 

fran the present study} only suggested origins osa bo offered, 

Tho nedin~rainod granite is eqnigrsxaQsr vith grains fron 

1-) nn in disnoteri The alnorals mst ossLig soon nogasoopioally in tbs 

granite are niotoolinox quarts and biotitoo Tbe ~st abundant ninoxul 

present is nioroolinex vhioh gives tho rook a rioh pink solar, Seoond 

in abundance is oolorlsss quarts ~ Biotite is the only dark ninsral reodi 

ly reoogsdsabls nogasoopioally, 

Tho granites are out ky maorous pognatito dikes but not quito 

as pxefussly as is the gneiss unit, Bomos& Devson and Parkinson (294gx 

pi 79) dosor1bod sons pognat1to dikesx at Streeter in Mason Countyx Tonssx 

vhioh oontain topee, touxnalino and oassiterito. Be niexosoopio armed 

nation ~ node of tbe pognatites in tho thesis axoay 

It vas d1ffioult to obtain an unveathorod xoek ssnplo fxon vhioh 

a thin soutien oould be prepared) hovsrorx a ssnplo vas taken fron tbe 

granite enposure in tho bed of the Llano River, 200 yards southvost fron 

tbs neath of Cananobo Cxeok on the Walker ranoh& 

Tbo essential ninorals found in the thin section are aforoelhasx 

quartex plagioolaee, and biotite vhioh bas boon oonsidsrably altered, 

Additional ninorals found aro flnoritox s1reoi ~ and eblorito vhioh is be- 

lined to oontain sons needle ldke sxystals of rutile (2) ~ 

The nest shush' ninorals are snhedxu3. grains of niorxeliae that 

hero their eharuotozistio "grid otrusture+ (po+s)uxthetio tvtning) ob 
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soured bg ~ nioroportbito striature liest of the grains of nioceelins 

in tbo thin seotion aro worp largo, naacp of then wasuring 2. 0 nn aoross, 

~ of these large grains bare snail inolusions of quarts snd plagio 

«lese (andosiss) ~ 

Tho anhsdral grains of quarts azo also relatiwolp largo in ths 

'thin soation with grains of 2@0 nn in disnotor (Plato VXIII Pigso 1 4 2) ~ 

Nowowerc Imsrous snail grains of quarts are fousd that noasure only 0, 2 nn 

in disnoteri Tbe extinction of the quarts is relatiwelp sharp, Sororsl 

basal seotions of quarts were notiood in the thin seotion (Plato VIII, 

Pigs 2) ~ 

The pXagioelase is andosine wld. oh vas deternined fros a naxi- 

ma extinotion angle of 19 degrees and an index of rsfraotion greater than 

balsas, Is esnparison vith the quarts and niorooline grains the andssino 

grains are ssall asd aro only 0+20 sn aoressi 

Large grains of altered biotite are present in the thin sootionI 

~ one grains being 1 ~ 5 sa long in tho direction of the oleaeage, Siss 

of' tbo biotite bas been alterecl to chlorite whish sustains needle-liho 

orpstalsI probaMP of rutile, The rutile was identified bP its high 

birefringosoo and parckl1ol oxtinotissy 

PlueriteI distinguished bp its bigb relief and perfect ootahedral 

eieavageI vas found in the thin section. bernese Dawson and Parlcinson 

( 1 9' I p, 7%46) sent ion the prosenoe of fluorito in their dosoript ious 

of Iranitos frcNE Nason Count+ 

giroon appears as onaL1 inolusions in several of the endesine end 

altered biotihs grains. 

With the exoeption of tbe type of plagioolaso found in the tldn 





enation the granite oloeely resenbles in oonposition those desoribed froa 

Mason County by Bernese Dcacson and Parkinson (19EPc p, ~) ~ It uould 

be diffioult to deoide uhether its oonposition is closer to that, of tbe 

Tcwn Xountain or Oatnan Creek grenitesc but beoause of the texture of 

tbs granite it is possibly Oatnan Creek, 

Tbe general oonposition of the granite thin sestjon is 60 perasnt 

feidsparc 5R peroent quarts, 9 peroent of altered biotite and approxL 

nateIy 1 peroent each of fluorite and ohlorite. 

The granite exposures are fairly resistant to ueathering and are 

exposed as large boulders and don~a of igneous rook (Plate XX, Pigs, 1 4 2) ~ 

The soils around granite exposures are oowposed ohiefly of ~ pieoes 

of pink feldspar end quarts, 

The vegetation on these soils is very linitedc uith soant ~unto 

of grass snd a fccc sorub oaks and nccatuites. 

CANBRIkB SISTER 

In the Sig Send of the Llano River irene rooks of Late Cen 

brien ege orop out over ~ oonsiderable porticn of the area. The Riley 

fornation rests uuoonfoznably upon the irregular Preoanbrian surfaoe. 

Tbe Wilberns fornation oonfornably overlies the Riley fornation. 

5Qax Zmatku 

The Riley fornation uas desoribed by Claude Bernese and Bridge 

(1945c pi 154) and ite type lnoality is in the Riley nountains in southeastern 

Llano County It is the oldest Paleosoio formation present in tbe Llano 

uplift and is Late Canbrian in age. Claude Bernese and Bridge (19', 





p, 154) prefer to designate the Riley foraatioa as& 'all of tho C~ 
strata in Ceatral Texas beneath tho Milberxw fornationo, 

Tho toxa Riley vas used previously by Coastoek (1890) and later 

by Paige (1912x p. 21) vitb roferenso to tbe eRiley Series" l hovevor& 

C loud x Bar»os and Bridge ( 1 945 x p, 1 54) ~fined the roche as the Riley 

foxaatioa and divided thea into three xaabors. These axo, fxoa oldest to 

you»gast) (1) tbe Hiobory sandstonex (2) the Cap Mountain liaostonox end 

(3) tbo Iden Non»tain sandstone. 

The tbiobnoss of the Riley at tbo type looality is 780 foot, 

Beoause of the irreyilar Prooaabrian surface on vhiob it vas dopositodx it 
aey bo as thin as 200 foot bnt the average th&cnsss is estiaated to be 

680 feet. 

In the thesis axoax it vas not possible to aeasuro a» entire 

enation of tho Riley foraation, bat tbo sstiaated thiobnoss is appxoxd 

»ately 550 to 600 feet. 

Hiobory Sandstone Nosher 

In 1890x Constoob first used tho toxa Hiobory to noae tho scag 

stone series that Oeourxed along Hiobory Creek in Llano County Paigs 

(1912x p, 42) dropped tho series elassifieation that Constook hsd need 

and redefined tho Hiobory sandstone as a foxaation, 

Cloud, Bomos and Bridge (1945, p, 154) i» their revision of 

Upper Co»brian rooks gave the Hiobory sandstone aeaber status and pl»sod 

it at the bass of the Riley foxaation, 

Thoro is a great variation in the thiebnoss of tbo Hiebory sand 

stone aeaber and aooording to Bridgox Bar»os and Cloud (1947x p 112) 



it oaa range froa $15 feet thick tc a "feather edge" x vith aa average 

thickness of &50 I'eet, There are several reasons for this vide saris 

tionx suoh as topography cf the Preoaabrian surfaos, depositional ir 

rsgularitiee aad gradatioa laterally into the overlying Cap Nouataia 

asnber, 

Depths of producing sands of water wells on the Leroy Hohaidt 

ranch indicate that the Biokory is over 400 feet thick. In ths thesis 

area, 

Jaifdmjggz 

The irregular Preosabrian surface on whioh ths Hickory sandstone 

rests ean have a relief of 800 feet in soae plaoes, aocording to Sridge, 

Harass and Cloud {19&7& p. 11$) ~ This irregular Prscaabrian surface is 

illustrated on ths eastern part of the Jiaay Reach Ranch vhers two hill 

tops ocasist of Hickory outliers surrounded by Preoaabrian gneiss, Ia a 

strssa valley adjacent to these hI11e the Hickory sandstone also crops 

out, This latter exposure is over 100 feet lower topographically than ths 

hilltop outorops, 

0nly one good exposure of tbe Hickory-preosabrian contact was 

found in the thesis areax this being in the bed of the Llano ltiver about 

~ 7 of a nile downstreea froa the Siaonvtlls Road bridge {Plate X, Fig, 1). 
dt the ccntaot, the Biokory sandstone asnber occurs as a vsxy coaresx 

light tsn to pals orange& congloasratic sandstone, with subxoundsd peb- 

bles ranging froa 2 an to 8 sa in disaster. The pebbles of this basal 

portion present a raised rough surfxLoe on the watbared surfaoe of th~ rssk, 

Vsatifaots~ which are scaetiaes fouad at or near the Hiokory 

Preosabriaa ecntaot, were not fouad anywhere in ths thesis area, 





The ooarss, poorly sorted, non-oaloareous sardstoxle xi und ai the 

base of the meji ber gradually bec: mes relat1vely hetter sorted upward in 

the secti. ni ~ Ibis liiht gray to ten sandstone also becomes thicker and 

contains mare cross-beoding (Plate x, . ig. 2). The individual::and Frains 

are frosted and faceted ano are frequently stained. Iwo ioint systems, 

stx'iking noix, h 10 degrees «est and north 5". degrees east, respectively, 

vere nxxiced alxinx the llano diver on the dixssy Zssch ranci but were not 

found at other ', iiojxor; sanuston« outcrops (! late li~ Pig 1) ~ 

i white, harx» fiux r-»rained sandsti&ns occurs near the aidole of 

xxxr. oer. got s thin, li, ht green sriale beds alternate «1th i. he . !1! ht- 

colorso sand:, txnc (!'lets II, i 1. . . "). i'he chal~ beds shrw siii ht «jii unts 

ot dla»conite which ooes not comzcnlj occur in i, he wickxry member, 

"e:ir th" z. !doIa of tne m«jihex several Mds six«inL symmetrical 

ri; pie marks {xlate XII& Figs. 1 i; 2) are fxunc. Belo« these riprle- 

strata are beds o" intraformatixnal conglomerate~ wh'ch consist of an~iular 

fragments of sin;, stone «1th a random orio xtation in a sandy sLatrijx, 

xhosphatic brachiopods are also Pounu 1n these o" n!. -mmei ates ~ 

The upper }ax~ of !, he Fickor, sandstone is a zone of dark rsd 

to brownish reux poorly sorted, sometimes cross-bedded~ thick-bedded 

canoe+one (prot» XIII). ;he red cole, r of '. . he szndstcne is osx 1ved fn~r 

the ixxn oxide th«t wats the clear quarts sand gr, . ins which are well 

r~tndeo cnr. ' iri mo:. «caser poorly seWed 

The !-:ioki&ry ssndstore out"rx p covers approximately i. ne-fourth 

o' tne thesis ar'. a but because o. weathuriny amuck o. ' the; tcxv. hxc !vien 

"isintegx;ited to scil. A sectien (appendix) was i:assured alon, tl"e ! Iano 

River extending fr. . m the base M the middl» part of ! he Hickory sandstone, 









This soutien of 144, S feet oould bo sonovhat in error booause of ninor 

faulting, 

The Hioherp sandstclnoy in genoraiy is softy friablog skin 

eaioaroous~ and poorly eenentod in the ad&&le snd lower portions, There 

aro nanp snail fraotureo in tbe lover portion that have boon filled vith 

a fino-grained vhite sac@ 

QoolsbI (195'/) bas reoor&ed an& plotted emss-bedding in the 

Lover Hiabsxy lsoated along tho Llaao River in tho thesis area, Ths 

~ qual area projection netbod vas used vhieb is desoribed bp billings 

(1954y pe 110-1 13) ~ The foroso't lsninao bad average angles of inclination 

of 30 degrees and tho tepset laninss for the nost part vore insignificant, 

Hinety forosot beds (Fig. 8) boa the north banb of the river were plotted 

on the upper henisphere of an equal area pro)cation, The resulting plots 

indioated the beds to have a relativolp' unidirestisnal strike and dip. 

Qoolsly (1957) has oonoludod fron his studios that the oruss-be&ding vas 

~ ssentiailp due to the rapid deposition of desert sedinents st the nsuths 

of a fast~ intoxnitteut streans vhioh enptie& into a relativo3g quiet 

OINOSo 

In tho thesis area, the History sandstone crops out oa the lsv 

plateaus~ and with the exoeption of the two outliers on the Jina@ Keseh 

ranch the nenber has little relief, 

The basal and upper portions of the Hiehory sandstone, when weathered~ 

fora a sandy soil whish is use& extensive+ inr fuming, Tbe aid&le por 

tisn of the nonber whish Oontains intFofOrnational oenglolNlrates snd 

ripp~hod sandstone lodges is nore resistant to voathoring, 
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&inure '-'. Contou&- 9zarra&o of t. '&e poies nf u ' cross-l. ed(ling foreset 
berts nlott& I& on t &e », l&e& h&misp'&ere of an equal area projection, 
These foreset l eds in the l, ower Hxc', c»ry sandstone oember are expos- 

ed on the &orth ba& ~ of the i, lano n&ver on the l inxnl leach &lanch 

( f&onlshy, 1'33&7 



Tbe unsultivatod parts of the giokory sandstone outcrop foster 

a dense vegetatio~ wbioh insludesy live oak, nosquite, bee brush& shin 

oaks tasa)iDo, white brushi prielQy psari asd Nexiosn persinnon. 

Cap Nountain Linestone Nenbsr 

Tbe Cap Ncnnrtain fornaticn was naned and described by Paige in 

'1911, Tho typo locality is at Cap Ncuntain in Llano County, Beige in 

his original work referred to the Cap Nountain as a separate fornaticn 

an4 included the Lion Nountain as a nsabor of the Cap Nountain fornatisn. 

Zn their revisions Cloudy Borneo and Sr54go (1945' pe 154) 

Cap Nountain formtion tc nenber status and oallod it the nidcle nosher 

of the Riley tornaticn. 

Tbs thickness of the Cap Ncuntain amber varies frcn 135 feet 

to $55 foot with au average thiokness of 240 feet, according to Bridge~ 

garnes and Cloud (19'~ p, 113) ~ In tbe thesis area tbe euposed thioknsos 

ranges fran 10 feet tc 200 feet. positing is tbo nein reason for those 

no4erato tbiokaooses, 

~sQagz 
The lower bcundarp of the Cap Ncuutain linostcm~ according to 

Bridge~ Sarnes and Cloud (19'& p, 113)z is plaood at tho distinot tope 

grapho and vegetational change whish is easily seen on aerial photographs, 

gowsvor ~ in the thesis area~ these distinct obongm were not alwgrs 

dent~ so a different nwQud was preferred by the author, The ocntaot 

was placed at the first apimaranoe of the predoniuantly red snd huff 

oaloaruous sandstone and sDtf lineotcuo lodges, This contact with the 



fishery sandstone nsnber is gradational and the boundary is often planed 

arbitrarGy, 

the basal part of the Cap Mountain linestoue nsnber consists of 
reddish brovng nedllsb grained sandstone and arenaceous or silty tan to 

grey linestone. These basal linestones and sandstones are fairly resistant 

to ueathering& 

The niddle part of the nenber is fine-to-aediun-grained& siltys 

glauoonitio, light gray, nasa%we linestone oontaining ninor anounts of 
corneous braohiopods. klthough both the niddle and upper parts of the Cap 

Nountain linestone nenber are silty in nature~ sons ledges in the niddle 

part of tbe nenber often approach siltstones in oonposition, 

The upper part of the Cap Nountain linest4:ae is principally a 

fine-to~iun-grained, slightly arenaceousq fossDiferous, glauoonitiss 

silty, light gray& nassive linestone. The chief difference betueen the 

niddle and upper parts of the nenber is ths present of interbedded 

oaquiuoid linestone, hnovn as "trilobite hash" s in the upper part, 

In both the middle and upper parts of the neuber the linestonss 

give a eery oharacteristic honeyoonb or nottled effect upon veathsring 

and display naaerous trails and burrows (Flats XIV, pigsi J 4 g) ~ 

k veil developed dendritio structure was found on a piece of 
silty linestone, believed to be fmn the Cap Nountain linestoue, Ths 

constituent ~ is probably pyrolusite or sons other ~se oxide 

ninerul (Plate XV) . 

The Cap Nountain tends to oap oueetas and lou hills in the 

thesis area& the mre resistant portions of the nsnber being+a capping 

rooh ~ 
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Snail portions of the Cap Mountain line«tone outstep vere being 

fax«ed in 1956& but not to tbe sane extent as tho Siokory sandstone nosher, 

The Cap Nountain line«tone nonber does not support as hsauy a 

vegetation in the thesis area as does tbe Hi«hery sandstone «caber, Sov 

~ ver~ grasses, no«quito« and Maxi«an per« issmon vere quite eos«on~ vith 

snaD«r ~ of ««rub oah~ prdohly pear~ turhey pear~ and eat«slav, 

Shen Sr idge ( 1 937~ p, 234) naned end des oribed tho Cap Noun. 

tain fox«ation he inoludod ths l, ion Mountain as the upper «saber of 

the for«ation, In their r«rision of the Upper Cenbrian, Cloud~ Same« 

~ nd Sridge ( 1 945 & p, 1 54) garo the Lion Mountain nenber status and ««lied 

it the upper nenber of the Ri1ey foment ion, The type 3«oality of the Lion 

Mountain sandstone amber is at L4«n Nountoia $n the northwest portion 

of the Surnet Quadrangle in Surnet County& Texas. 

In the thesis area, the thiokness of the Lion Mountain sandstones 

aeter probably «nseeeds the 5C foot aexhem that the above writ«rs pissed 

upen 

gati 

Derail ( 1 953~ p, 29 ) states that hs nsasurod 1 03 f eet of Lion 

Mountain sandstone but he also believed that sons und«rlying Cap Mount«5n 

1 ines& no night have been in«luded in his neo«dr«neat 

It is estkaated that 75 feet of Lion Mountain line«tone nosher 

is «spa«ed in the thesis area~ although it vas not praetioable to sea«are a 

soot ion o f this unit . 
QklgQSgg 

The lover oontaot of the Lion Mountaia sandstone n«aber vas 

Sridge y garnes and Cloud ( 1 947 ' p. 1 1 &) as gradational but 



eozcssnisntly located at the lover edge of the sparsely Yegetated Lion 

Mountain benoh, 

Ia the thos1s areas the lover contest of ths Lion Mountain sand 

stone nsnber vas plaoed whore there vas a cnctioeahle ohange in slope fran 

the gentle benoh of the Lion fountain sandstone nenber of the steeper 

and zoakier slope of the Csp Mountain linsstono amber, 

The basal portion of tbe nsnber oonsists of ~ light gray to 

greenish grcO, glauoonitio, hard linestone interbedded vitb ztrQobite 

hash" ~ The linsstone 1s thin to nediun bedded and 1s generaDy fair+ 
resistant to veathoring, These ltnostone beds are%a only zes1stant 

part of the Lion Mountain sandstone nenboz and the renainder of tbe beds 

veather to a deep red sandy soil, 

The niddle pazt of the nazber oonsists of thinly beddedc ooarsec 

highly glauoenitio sandstone alternating vith thin beds of "trilobite 

hash'c and thin layers of greenish-yellow shale (Plate XVI, Pig, 1 

Tho upper part of the Lion Hountain sandstone nsnber ozops out 

as a sparsely vegetated deneb (Plate IVI, Pig. 2) so@ared by a fov slabs 

of "trGobite hash" and nunerous red to blast honatite nodules (Plate 

IVII). These henatite mdules vers fxun 1/2 inoh in disaster up to 6 

inohos in disaster and are probably the veathering pzuduot of the highly 

glauoonitio sands near and in the uppozaost part of the nonber gunerous 

oornoous braohiopods or the1r nolds are found in the nodules, 

The uppezaost five to ten Eeet of ths Lion Hountain sandstone 

~ aber in the theses area vas oonposed of a green sand that bad an en- 

trenaly high glauoonite oontent, 







The Ldon icsuntain sandstone nsnbor outcrop weathers to a 

sparsely vegetated benob that is sneered vith snail slabs of "trilobito 

hash" and sonorous bssatite nodules, Spotty patches of grass scour oa 

these banshee but generally mst of the growth is sarah oak, Caotm doss 

net grow well on this soil but acne prickly poor» tees/iDo and Nsnioan 

porsisnNn are folsN4 

Ths Milberns fornation is mw oonprised of four nonhero that 

cnerlio tho Riley formation, Tbs nano Mi'borne vas suggested by Paigs 

(1911& p. 6) vho derived it fran Milberns Cion in Llano County, Tease, 

The Milbercm fornation that Paige (1912& p $7) dosoribod does mt os. 
tain tbs present fourhb senhor, tho San Saba ljnestons, Paige explained 

his reasons for not Lnoluding the San Saba ltnostose with tho other Can 

brian rooks vbon he stated, (1912c p, 53) that thoro vas oonsi4orahLo 

diffioulty in placing a San Sabe&Qlonburger oontaot and beoause of their 

sin&sr litbologio ehaxaotorc the San Saba was Lnaluded with the Ellen 

burger linostono of OccLorioian ago. 

In 1945 Cloud, Samos end Sridgo (1945, p, 149) revised this 

earlier work and placed the upper bo~ of the Milborns fornation at 

tho top of tho San Saba 1inestono amber' howovarc they retained tho 

lower Milberas boundary that Paigo (1912c p, 46) had established, 

Sridgec Samos sad Cloud (1945c p, 149-15C) further described 

tbe flwu nonhero of the MDberns foxnation vhiob verse fran oldest to 

youngestc (1) Melge sandstone amber, (2) Norgan Creak lineotone nsnberc 



53 

(3) Feint Peak shale senhor» (4) Saa Saba Dnestone senhor» aad (5) ths 

Poderaales dolenito senhor, 

In ~ later publication» Borneo asd Ball (1954, pi 35) pmpoeod 

tho dropping of the fifth aasbor» the Podermlos delenito» and plaoing it 
entirely within the San Saba linoetono senhor, 

Only the lower three nonhero of tho Milborns forsation are found 

ia tbo thesis area, 

ieoerding to Bridge» garnes and Cloud (1947» pi 114)» tho WIL 

bores fuxaation has a thioknoss of fran 540 to 610 foot and the average 

thiokaoss is considered to be 580 foot, Ia tho southeast oorner of tho 

Llano uplift» only 360 feet are present booanse of trsnoatinn, Cnly part 

of tho fo~tion was neaeured in the thesis area, 

In 1944» Borneo (1944, » p, 34) nosed tho basal sandstone of the 

Milborns fornati»»n the Meige sandstone frun the Volga Land Bur@ops in 

Qillospio Countp» Tones, 

kt its tgpe section» on S»p»aw Creek one half allo cs»rth af the 

QLllsopis County line, tho Volga sandstone senhor is 27 foet tld, ok, In 

the thesis area approndnateIP 20 foot ozep out, Duel (1953» p, 32) has 

noasured 17 feet of tho Molds sandstone senhor in an area n»»rtbwost of tho 

Big Bend of the Llano Sieur kroa, 

Qkhaiagx 

Lt the Melgo sandstone outceep in the thesis area tho sharp lower 

oontaot with the Lion Nountain sandstone me plaoed whore tho soft greenish 

to pmplish glauoeaitie sandstone of the Lien Nountain aeaber obanged te a 



K»soir»~ orange-brouny sligh41g argiDaoeousy andi~ised sandstone of 

ghs Meld» somber' 

Tho brown weathered surfase of the Welge sandstoao displayed 

numerous burrow marks and molds of phosphatio braohiopods, The sandstone 

had a siliceous oem»at snd vas mxwalearoous exo»pt for the top fee feet, 

Only minor snouats of glauooaito sero present in the member. i very 

notioeablo feature of the individual sand grains composing the meaber uas 

the recomposed faoes that glittered in the sunlight. 

The prinoipal distinotion between the Hi»hery ssd Melge sand 

st»ass is the rolativeiy bott»r sorting of the Melge a»aber, 

The Melgo sandstone member forms a distinot soarp (Plate XVIII) 

vhtoh is easily rooegnisahle throughout tho thesis arena 

DuraD (1953& p, 33) sheer»ed that the Meld» sandstone amber 

appears to fora th» resist»nt foot of s ouesta rising above the benoh 

formed by the Lion Mountain sand~m member ~ 

Ãuoh like the Bishop sandstone member~ the Meld» sandstone 

~ber supports a ro)ativoly dense veg»tattoos vk1. oh oonsists of a»rub 

eak& me»gaits, Mes@oem persismon and vhit» brush with lesser saouats of 

priokly pear snd turkey pear, 

Morgen Creek Lia»stone M»aber 

Fsige (191&& pi C7) inoludod this liaostone member at the base 

of his Wilberns formation, The Norgsa Creek limestone member @as first 

desoribed by Bridge (Br@Ides Bernese end Cloud& 1947' p, 113) from a type 
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locality 1n Barnet County J Texase gust orth of the )unotion of the north 

and south forks of Morgan Creak, 

Bridge~ Borneo~ and Cloud (1947& p, 114) placed the Horgan 

Creek 11aestone nenber above the gelge sands%coo member aod described it 
as being from 70 to 160 feet thick w1th an average thioknese of 120 feet, 

It is est1nated that the thickness of +he Morgan Creek 1n ths 

thesis area is 110 feet, 

~halagx 
The contact between the gorgon Creek limestone and Beige sandstone 

members is gradational an& therefore is arbitrary. The oontaot was planed' 

by th1s author, at the fire~scarring purp11s~n, arenaoscus lime 

stone beds, 

Tho basal part of the member oonsists essentiaUy of purplish 

maroon, thin- to medius-bedded~ ooars~ined~ arenaceous~ moderately 

resistant limestone. These lower beds grade upvard into a medi~eddedq 

more resistant~ glauoonitic, slightly fossiliferous& gray limestone that 

forms ledges on the elope. 

4 five to ten foot sane of Qggg~ggg beds is present 

about 50 feet above the base of the member, This sons contained a fev 

we~orred fossils in entreat to other fossiliferous nones found in 

the amber vhieh contained a~ fossils. Most of these foss111fexous 

er "hash" nones hare small vali formed oaloite crystals contained vithin 

them, 

ibovo the /gag+ none the grey limestones become inter 

bedded v1th shales vhioh bate beoone sooerely weathered and altered to 

oaliohs at most outoropso 



Tho upper part of t, ho member is oharoctorised hy a three to 

six foot thick sone of smail bioherms (Plate XIZ) that have boon oen 

sidered to bo immediately bolos the ccntaot uith thooverjying Point Peak 

shale member. Those ~ed "baby" bh harms range from 15 to 30 inabes 

in diameter and at many plaoos they are surrounod by a soft greenish 

yellow shale that is completely weathered tc oaliobe, 

The outorop of tho member is sparsely vegetated and occurs oom- 

monly as ~ steep slope, Shin oak, spanish dagger and scrub oak comprise 

the ma)or part of ths vegetation uith lesser adust of priokly pearq 

agarita, oatsolmv and turkey pear, 

Point Peak Shale 1hmsbor 

Bridge (Bridge& garnes and Cloudy 1947' pe 115) first described 

the Point Peak shale somber on an isolated hill about four miles northeast 

of lone Grove in Llano Countys Texas. 

According to Bridge~ garnes and Cloud (1947~ p, 115 116)s 

the Point Peak shale member is 270 feet thiok at tbo typo locality and 

averages 160 feet thick~ however, in some areas it oan bo as thin as 25 

feot. i section of the Point Peak shale member uas measured on the Leroy 

Schmidt ranoh about 7 silos south cf Boson. i thickness of 13', 9 foot of 

Point Peak and 17 feet of bichezms uas measured (ippondix) ~ 

~tukaax 

Tho Point Peak shale ~bar was mapped as tuo separate units~ 

one being tho shale facies and the other being tho stromatolitie bic- 





horn sonoo Srfdgsq garnes and Cloud (1947' pe 116) inolude the bioho~ 

in tho Point Peak shale ~~ bouncer, was authors prefer to plass 

then ia tbs San Saba Iinestons amber, Tho abeenoo of the San Saba line 

steno in the area nskes this prohlen beyond tbo seeps of this paper, 

Therefore~ the biohern unit is eonsidorod to bo in ths Poiat Peak shale 

nosher. 

Tbe «bale portion of tho Point Peak shale nsaber is thinly 

bedded~ undulating~ greenish-brovn~ vith thin linoetone stringers oe- ~ t)uuuglnut (Plate XZ~ Fig, f), 
Tbo lewr contest of the Point Peak shale senhor vitb the Norgan 

CRMk linsstene ~bar bas been arbitrarily pissed' at the poi!A:of ohango 

fran linostone to shale, The contact fer tbo puryooos of this paper vas 

plaoed at tho first paeaiseat shale outstep above tho "baby" biobo~ 

(Plato XIXI pago 57) in the uppermost part of the Norgan Creek lino- 

stons nsnber, 

The thin linostono ledges found ia tho basal Point Peek shale 

aenber ars fins~ised than tho underlping Norgan Creek liaostono ~ 
bar~ boveror~ on first inspection they ~~ look idontioal, Thoro 

are sereral ono fbot ledges in the upyor basal Point Peak shale nosher 

that hero a ~ CNAuro and appearanoe, ?he ooarso tonture nsp bo de 

rived trna dolonite erpstals that are pros«nt in the linostene, 

Prits (1954' pe 68) questioned tbe aoouraag of describing tho 

lover part of tbe Point Peak elastios as shales sinoo he feels thop mxu 

eloseIp ayyroxinste siltetones, In the thesis area it vas mtieed that 

seas of the finer olasties in the lover portions of tbo senhor oould vali 

bo sailed siltstonos because of their lank of fissility, 





Seas of tbo Xicwetons ledges near the niddie of tho nenboz 

are ripple narked (Plate IIc Fig, 2~ pago 60)+ These ripple nazks 

strike ia e northeast direction aad aeaeur» sight inohee fr»a »rest to 

create 

A»anointed vith these lodges of linostone aro snail (Plate IIlc 

Fig, 1) "oabbage heaCP bi»home that neasure three to six inohes ia diane 

ter and are sccrrounded bF intrafbznational oonglocserate, Most of the 

sLiddle portion of the Point Peak shale amber bas intrafnznatioaal eon 

gleewmte ledges scattered throughcnA tho out»rap, Those eonglcxaeratos 

aro described ia detail ia tbe neasurod »sation in the Appendix, 

The upper yortioa of the Point Peak shale nosher oesure as a 

stoep slop» »overed sitb oalioho and boulders of biohorns, 

The biohezn none, shish uas napped separatolF, os»urn oa tho 

high»et elevations in tbe thesis area, Seventeen feet of bish»ra son» 

vere noasuz»d in the a»seared seotion (Appendix) but eon» of thsether 

r1dgos have greater thiolccwsses of tho unit, 

Tho line»tone that ~ee thee» biohezsw is a hardy grapy 

n~enular to sublithographio zoot uith "cabbage bead" strusture 

ranging in dian»t»r fzon ono to thz»e feet, The z»ok surrounding tho 

biohezn struoturos is a »oars»-grain»dc slight)F sr»nano»us, brounisb 

grap glauconitio 1Qwstone, Sino» these biohezns (Plat» III, Fig, 2) 

oap the r1dges of the thoeie sr»ac they ar» sub)est to intense ezosion aad 

do not exhibit the ex»all»at stzonatolitio structure that oan often bs 

observed in tho bi»hera» oleeuh»r» in Nanna CountF, 

Tho slopes of tho Point Peak shale amber outoznp in the thesis 
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area are generally rather stoop snd beoone steeper as the thisk upper 

biohexn sense are approached, 

The stoep slopes of tho Point Peak aeaber in tho area provide a 

poor soil for vogetatioa, Tho poor soil devolopaent oould be oausod in 

part by the oonstaat erosion of the thin soil eever~ thus not allowing it 
to beoono natures and in part by the rilatively high oalioho oontent 

present on the outstep, 

On tho biohera none at tho top of the Point Peak m»aber and on 

the Morgen Greek nosher outorop ~ fair anount of vegetation is present 

whish oontrasts with the thinly vegetated slopes of tbe shale and linestono 

parts of the Point Peak ~, 
d thin growth of nssquite, scrub oak and Mend. oan persian»n is 

found on tho outorop ia the thesis area, The vegetation found on the 

biohern outorop inoludes agarita~ Spanish dagger& priokiy pear~ turkey 

peart hoxiosn persian»n and sons soettered Oats03Alv» 

ilong tho Llano giver there aro several areas of alluvial de- 

posits whish wore probably derive4 fran drainage of the land to tho north 

and froa flood deposits fron tho Llano River. 

Older stress gravols, of probahlo Tertiary or Ploistooono ago& 

are also present in the area at higher elevations than the presoat flood 

plaia of the river, 

imther reoent deposit that was observed along the river was a 

river oongloaerato that was well oeaente4 with a sandy natrix and ooataine4 



%argo wll rouoded boulders of aost rook types oomoa to tbe Llaao regfea 

(Plate XIII) . 





STRUCTURkL GEOLOGT 

GEMERLL STkTISERT 

The Llano regin oan be desoribed as an ezeded struotural dens 

whish exposes in its oentez a Preosnbrian basement ocnplox, The ollip- 

tioaliy shaped dome has sffeoted an area of over 100 miles in diameter. 

Erosion has removed some of the Paleosoio and younger rooks from the 

oentor of tho uplift and exposed a faulted oonplox of Pzeeeabrian and 

Paleesoio roaluzz surrounded by a high rin of flat lying Crstaooous reeks, 

The Big Bend of the Llano River area is looatod on the southeastern 

flank of the Llano uplift, 

Ha!or dofozmation in the Llano region o~ tutee, onoe during 

the Pzeoaabrian, and onoe during Pennsylvanian time. Other less obvious 

defornatkcn probably took plass also, 

Tight folding of the Preoaabrian gneiss is evident in tho 

thesis areas whish indioates deformation of these rooks by strong ~ 
pressive foroes, Granitio intrusions of these gneissos ooourzed several 

times bofbre the Paleosoio Era, This folded intruded oonplex of basement 

rooks is separated from the overlying Paleosoio rooks by an extensive 

unoonfornity and tho trends of tho Preoambrian deformation are mt 

genera13y ref looted in the overlying zmoks. 

Aooording to Cloud and Romeo (19+, p. 121), the ma/or fault- 

ing in the Llano region took plaoe in the Late Faleosoio bofors Canyon 

tine, probably near the end of Stravn time, The faults generally have 

~ northeas~utlwest strike vhioh is shovn in tho thesis ozea. Most 

of the faults aro carnal and have fault plans dips fznn 60 to 90 degrees 

vith displaoenento ranging from a few feot to pXO feet, 



Folding ie also found in the Paleoscic rocks of the Llano rug5ym 

and 1t ocswcnIP cocurs as broad gentle warps vith nc tight folding. Gns 

of those broad dc~ is present in tho thesis area, Soae very loyal 

folding has been reported as a result of drag along faults or slumping 

into limestone s1nks and possible compaction ground bichezm structures. 

Hone of these latter types cf folding has been detected in the thesis area, 

Plusswor (1940& p. 58) desoribed seven classes of loyal structure 

ooocn tc the Llano region. They ares spur ridges, normal faults& grahsnss 

buried ridges& sharp floxuros, spmmetrical onticlines~ and roof masses+ 

Several of these structures coeur 1n the thesis area and vill be dis 

cussed in detail, 

General Statement 

According tc ", itensel (1934, p. 74)q 

"Tho Precambrian rooks of the Llano uplift should be divMsd 
1nto three series from the point of viov of structure, The series in 
order~ Wo. I being the oldest aro as follower 

Iili Late dike intrusions, comprising the opaline quarts- 
porphPrT and folsites. 

II. Sathclithic intrusions, comprising the various q~azdtes 
and their splits and pegmatite dikes, 

Io Folded frame metasorphic rooks, ccmpris1ng the schists, 
1noluding marbles and gneisses, ' 

Oae only Precambrian rooks present in the thesis area are the 

fino g~ pink gneiss and the medium grained pink granite~ therefore& 

only the structural relationships of these units vill be discussed. 

teasel (1934g p, 74) mentioned that the average strike of the 

gneiss in the Llano region was northwo~uthoast uith average dip of 



45 degrees. Tho general strihe of' tbe gneiss in the thesis aron agrees 

vith Stensel' s statsnon4 

Losel Structure 

Zn the thos 1 8 areay tbo leoal Proeanbrian etrust urs so us 1 eto of 

~ series of tight folds in tbo gneiss unit wbioh have been intruded bJ 

gralLlto nassess Tho gnsiseos and granites aro exposed in tbe eastern 

port1oa of tho thesis area onlJ. Tho general strQce of the gneiss band 

ing is corth $0 to 60 degrees west~ eneopt vhore faulting bae altered tbe 

direction of strike. Tbe dipe found in tbo folded gneiss are relet ivo- 

lJ steep throughout the unit, ranging frua 60 degrees mrtheast up to 90 

degrees, Tbo pitoh o f ths folded gneiss vas mt disoerniblo 1n tho 

thesis area, 

There appear to bo tight» sligbtlJ overturned folds within tho 

gneiss un1t as indi sated bJ tbe pattern in whish the st ribes and dips of 

tbe gneiss appear upon exposure. The gneiss has dips of 60 degrees berth 

east in tbe western part of tbo aaposure and toward the east tho dips beeoae 

wort ioal and then return to 60 degree s northeast. Zt appears that there 

would bo at least one syneiins and one anticline within tho gneiss on 

posuro in the thesis areag 

1 fault in the gushers vas detested prinsipaUJ fran an abrupt 

ohango in tho strike, This fault 1e looatod in tho estrone eastern por 

tion of the thesis area on the Hoerstor rauoh, Tbe strihe of the gneiss 

slang the fault changes fren orth 60 degrees vest to north 60 degrees 

east Several other faults are found in the gneiss to tho north of this 

fault but theJ are norolJ 4xtsMions of fault 'trasos found in tho bordering 

peloose is/i Tho displaoensnt of these fault s in tbe gneiss is net 



deterninable and oaa only be inferred fron the direotion of displacenent 

found ia the Paleosoio reeks, 

The question ar1ses as tc vhotber the faulting deteoted 1a the 

gneiss is Presanbriaa or Paleosoio ia age. It, appears that vhoro a fault 

involves dillplaosneat of Paleosoie rooks 1t aust bo ao Older thea Paleo 

soia, However ~ 1a the ease whore tho faulting oa5RA be easilp consented 

vith younger rooks, as ia tbo fault oa the Roerster ranch~ it appears that 

the faulting could possibly bo Proosnbriaa 1a age~ 

inothor problen to be considered is vbsthor the displaceneat ia 

the gaeiss wss entirelp vertical cr whether horisoatsl nsveneat vas iiw- 

volved, These points aro nattors of debate but it is doubtful if~ vith 

the evidence at hand~ tbsp eaa bo resolved, 

Tho graaitio reeks found ia the thesis area are esposod snip 

in twe locations, Observation of those exposures indicates that tho granite 

aust have intruded the gaoiss rooks, 1 transitioa sons alcag the Llssa 

River oa tho Walker ranoh would certaialp iadioate suoh an intrusion TkLs 

transition soao has been discussed in a previous part of the thesis, 

General Statenent 

According tc Glcud aad Borneo (19'~ p, 119)& the ns]cr fault 

treads of the Llano uplift are in the northeast southwest quadrants, 

Folding has act boca geaerallp recognised in the Llano regions however~ 

broad gentle varps have been reported kg various authors oa tbo Llano 

up11ft. Ia the thesis area~ there is sons evtdeaoe fbr a broad shallow 

spa+Line which vill be discussed later. 



Deteotion of taulting 

Za nany instanoes faults vere looated by abrupt terninations 

of beds along their trendy repeti'tion Iind onission of strata and iudioa 

tions of variations in the nornal strike and dip of beds, Very little 

fault breooia vas found associated with faults in the thesis area. 

The faults in the thesis area frequently vere initially ob 

served fron variations in the vegetation whioh vere often quite notice- 

able on aerial photographs, Sons straight lines of vegetation vhich vere 

notioed on the aerial photographs and thought to be faults vere~ upon 

field observations found to be nerely solutio~idened Joints that probahly 

retained nore noisture than the nornal outorop, 

Many fault traoes vere diffisult to follov ower great distanoes 

beoause of the oultiwated fields they vould pass through. 

yaulting 

The faulting in the thesis area is nostly nornal in nature and 

in sons instanoes beoones very oonplex, The naJor trend of the faults 

is northeast southwest with an average strike of north 50 to 70 degrees 

east. There are tvo na$or faults~ or at least faults traoeable for long 

distances~ looated in the thesis area~ the Peters Creek fault and the 

Sohep Creek fault. The Peters Creek fault is herein naned for Peters 

Creek vithin the thesis area, and the Sohep Creek fault vas nsned by 

Sliger (1957, p. 4P) ~ 

To the north of the thesis area~ a graben ocours between the 

Peters Creek anil Cie Sohep Creek faults~ the forner being dovnthrevn to 

the southeast and the latter dovnthrovn to the northwest (puller, 1957, 

personal ~sation) ~ Southwestward, however, the throw of the Peters 



Creek fault changes, and in the thesis area th1s fault is dcwnthxuvn to tbs 

aorthvest with a sudan threv of close to PR feet, Ths Sobop Creek 

fault, although everywhere downthrown to the northvosts changes in throw 

fron a ninism of 100 feet on the Dan Mi33nen, Jack Walker aud JinnF 

Kesoh ranches in the northeastern part of tbo thesis area te a sexism of 

F00 fest on the LoroF Sahaidt ranoh to the southwest, 

These changes in throw suggest that& relative to tho rocks north- 

vest of the Peters Creek fault, the block botvoen the Peters Creek and 

Sohep Creek faults has been tilted downward toward the northeast~ and Shat 

tho next bisok, southeast of the Sohep Crook fault, bas boon tilted owen 

nero in the sane direction, 

The Peters Crook fauN is quite prosdnont in seeoral Xcoaii- 

ties but it does not fora a continuous scarp as does Sohop Greek fault. 

nuch of tho Peters Creek fault trace passes through fields& thus neking an 

aoourate location of the fault diff1oult, kt ono point on the August 

MEFliin ranch the resequont scarp is exposed along Peters Creek 

Along the Schep Creek fault are fcund nsnF sliver faults which 

are met prevalent on tbe Lozop Sohnidt ranch, This fault (Sohop Crook 

fauN) appears to divide into at loast throe br4Mhes near tbo Llano 

River and no explanation is evident for the oeourreneo of this pbemsenon, 

The dips of the faulted rooks are the steepest found in tho thesis area 

with sons dips as high as 16 degrees tc the southeast (Plato IXIII, Figs, 

I 4 2) ~ The trace of the Sohep Creak fault 1s not straight but curves 

considerably in several locations. One of the curves in th1s fault is lo- 

cated vhoro the fault terninatos ons ond of tho broad sballcv epnoline 

vhioh bas an axis alnost porpendlAnQar to tho fault trace, It appears that 





the Schep Crook fault could have been def looted sightly by the more re- 

sistant backbone effect offered hy the bsoad synolino. 

To the southeast of tho Sohep Creek fault~ a branoh of this fault 

~ins essentiaDy parallel to the maJor fault. This lessor fault is 

downthrown to the northwest and between it and the Sohep Creek fault axe 

several minor faults with predominantly northeast southwest strikes, These 

minor faults have displaoemonts of less than 80 feet in some instances and 

they are d1ffioult to traoe through f1elds, Because they are 1nsludsd an 

tirely within the Hickory sandstone member~ it is often difficult to de- 

termine the relative movement, 

To the southeast of the Sohep Creek fault on the 0, C. Kimbriel 

ranch is located another sons of rather intense minor faulting. These 

faults have a northeas~outhwest to sac~st strike and appear to bo 

1n som» manner connected with a larger fault that terminates them, Ths 

fault trace of' the larger tszainating fault 1s very distinctive along ths 

Llano River on ths G. 6, Kimbriol ranch (Plate XX1V, Figs. 1 fa 2). Tho 

minor faulting connected with this larger fault could have boon oausod 

by oompressional stresses between the terminating fault and another larger 

fault ta tho northwest, 

On the seuthorn tip of the thesis area& where the Llano River 

makes its big bend, is located an area of intense faulting. These north- 

eas~uthwest trending faults have little displaccaront but they are 

~roue and feints are present. This sons pf intense faul. ting is termi- 

nated to the northwest whore the Sohep Crook fault orosses the Llano River, 

Other faults of a minor nature are found in tho thesis area 

that are oriented with the maJor fault trends but their connection is not 





apparonta This faultiing appears tio hNNI ooourrod at randsn ond only to 

relieve losel tonsioM1 stsosseso 

Several fault oontaots are fbund in the thesis area& the nest 

obsfnvs ones being where the fault traoo is tbe boundary between tho 

Ptooanbrian &nd Paloosoio rooks Tho nest str94Lng ojnnplo of snob a 

oontoot is looatiod )ust southssNlt of tho Jina+ Sosoh ronoh house a@a 

sent to tbe Sinonri11o Soa4 (Plato XN)+ 

yolding 

i fold Ln the Paleosoio rooks of the Big Bend of the Llano 

River area is present in the s~ided hills located in tho north 

central part of tho thesis area, i broad shallow synoliso is indioate4 

fron tbe dips of tho rooks whish oll1TolnsL those hfDs pips vore diffii 

suit to obtain fran the strata Ln the bills beoauso of the absence of 

lodges still in pleoe, The dips, vhieh do not oxoeed 10 degrees, are mt 

everywhere Lndioativo of a synoifne but the overall pioturo presented by 

thos outlines a brood shadow syholfney Tho osis of tho strsoturo as oan 

beet bo dotorained strikes approxinatoly orth + degrees vest, The 

northvostors ond of the synaLineJ whish is tbo oooo of tho s'troeturoy is 

mt looated on the thesis area but the outorop pattern asd dips indioate 

a plunge tio tho OGUthe Tho southeastern end of tho synoline is toxsKLsatod 
C ~ 

hy tho preninent obaequent faNt scarp of the Sobep suit vbioh ap 

pears to have been defleoted eli~ht1y by tho Lnoroasod istono» of tho 

warped looks ~ 

There is m isdioation of any other Paloosoio folding in tho 

thesis area Tbo sysoline is of snob dinonsfons as to bo oonnootod tio ~ 

regional warping vhioh has boon suggested for tbe Llano region, Fmn 





tbe evidence at handy it caa only be assuned that the structure is part 

of' ~ deunuarp with undete%%ltned liaits 

age of taultiag 

Sinoe all of the reeks present in the thesis area are displaced 

by the faults it oan be presuned that the faults are younger than any 

of the rocks, d possible eaeeption is the fault shish disturbs the 

~ truoture of the Preceabrian gneiss (p~ 68) ~ 

iccording to Cloud and garnes (1948~ p. 121) ~ 

". . . in tbe vectors part of tbe Llano uplift in the vicinity 
of Calf Creek, unfaulted beds of Canyon age overlap faulted rooks of 
Ellenburger age, The Rsjor late Paleosoic faulting is thus indicated to 
have taken plaoe before Canyon tine, The precast authors do not know of 
evidence to indioate whether tbe faulting was in progress during Straun 
tiae or uae a pcs~tress and pra4snyon event, " 

The ags ef the faulting in tbe thesis area is pcs~oint Peak~ 

sc it is logical to asaas that its age is pmbably sis41ar to that sug- 

gested by Cloud and Barnes (1948) ~ 

Origin of Faulting 

Zt has beau suggested by Cloud ano Barces (1948~ p, 118) that 

tbe faulting ia the Llano region acconpanied the late Paleosoic folding 

of the sedinents in the Ouaohita geosynoline located to the south and 

~ as1 ~ 

Barnes (1956, pi 13) later described the nornal faulting found 

in the Llano region as follows& 

el ohannel trending around the casters and southera sides of 
the Llano area oolleeted sedinants during part of the Paleosoie, during 
the early Pennsylvanian~ thea beesae ~ trough of geosyIIolinal accuaulation 
of sedineats, and about the niddie of the Pennsylvanian the sedinents in 
the trough vere folded, producing the Ouachita foldbelt. kt this tins 
the Llano uplift uas extensively faultedv the faults «ll being noznal and 
dipping betueen 60 and 90 degreesg The fault blocks are tilted in 



various direotioas nestly less than 10 degrees~ but sons snail blooks 
ILlong nein faults are nore steeply tilteds 

The resultant of the foroes desoribsd by lames (19/6) probably put the 

entire Llano region under torque thus oausing fraoture in the rooks, 

Paige (1912~ p, 10) originally proposed that the faulting found 

in the Llano region vas due to oonpression, Later~ Cloud and Bomos (1948, 

p, 118) deeoribed the faulting as due to tensional stresses, Chessy and 

Ooss (1952, p. 4%3) hare suggested that the grabens in the Llano region 

vere forned at a different tine then the horsts. 

However~ relatively tensional stresses hare probably aoted in the 

faulting of the thesis area» as indioated by the tilted blook betveen the 

Peters Creek and Sohep Creek faults, 

The general dip of the strata in the thesis area is to the 

~ outboast' however, sinoo the area lies on the southvestern flank of the 

Llano uplift it would be expeoted that the strata would have a dip to the 

southwest, The reason for this oceurrenoe is not ulcer but either %e 

intense faulting or the broad varping of the rooks oould explain the un 

expeoted dip, 



OFOLOOIC HISTOHT 

0 

o & 
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It weald appear that ~ relatively thick sequence of Preeanleian 

sedinents ones armored tbs Llano regina, This thick series of sodinentary 

rocks vas subsequently 4oeply buried, metoncrpbcsed vith varying intensity 

and thon extensively intruded by igneous rcckso 

FossQ. s are nc~xistent in the Precenbrian sequence of roots, 

Plavn (1956~ p. 27) reported that sirccn ago detorninatinns in- 

dicate that the granites vhioh intrude the notanorphosed series sro 1~000 

nillicn years old These age dotorninations~ if corrects vculd nake tbe 

netaaorphosed sodinents at least, this cld, 

During the late Preoaahrian or Early Canbrian tine tbe in- 

truded netsacrphcsod Yrecsabrian conplex vae uplifted and severely eroded, 

Driokanters found by Samos end Parkinson (1940~ p, 665) indicate that ths 

Llano area had bosn uplifted for a considerable period of tiao before Late 

Canbrian (Hickory) deposition began. 

The Hickory sandstone neabsr vas deposited on a very uneven 

Precaabrian erosional surfaoo that~ according tc Hridge, Harass and Cloud 

(1947& p+ 113) ~ had relief apprcaohing 800 feet, Tho early Palecscio 

seas invaded tho regina and reworked the sands of "eolian origins to 

fcm the basal part of tbe Hickory nenber. Cloud «nd Harass (1948~ pi 111) 

express doubt as tc vhether the Hickory actually represents eolian sedi- 

ncntatic n. 

It caput bs dispute4 that the seas had hnraded the Llano area 

by Niddle Hickory tine& as indicated by tho presence of narino fossils 

and ripp~rkod sodinonts, Hcvocer, tbe intrafcrnaticnal oongloneratos 

and ripple aarks in tho niddle part of the amber auld indioato that the 

seas vere shallow throughout nest of the deposition of tho Hickory sandstone 

nenbor ~ 



The gradational oontaot between the Cap Nountain 1inestono end 

Sioke~ sandstone nonhero is evidenoe of tho osntinuanoe of tho sub 

norgenoo, The land eurfaoe aust hare oontinuod its slow eubsidenoo 

beoause of the oaloareous sedinonte of the Cap Nountain linestono nenber, 

Only nodorate depths vero approaohod beoause sand and glauconite vore 

still deposited 

The nature of the ssdinonts of tho area of subsidonee indioatoe 

an altornatic n of oondition of the water during the deposition of the 

detrital sedinonts of tho Lion Nountain sandstone nonber. The glauoonito 

present in tho nenbor indioatos relatively' still voter while the ncssezuus 

"trilobito hash" nones indioate periods of very not iws wave sation, 

The oontaet betvson tho Lion Nountain sandstone and Volga 

sandstone is abrupt, perhaps representing ~ diostonc a disosnfornitp 

or at least an interruption in deposition. Qlouoonite is mt found ia tho 

deposit oonprising the Nolge sandstone unit, 

Tho Norgan Crook 1inostDne vas deposited under oonditions of 

dininishing detrital sedinents and an inoroase of oaloareous natorials. 

A varn soa of nodorate depth is indioated in Norgan Creek tine booauoo 

of the glauoonitio charaator af the linestcnss along vith ths abundanoe of 

fossils and biohorns. 

Argillaoeous sedinents vere deposited to fora a sapor part of 

tho Point Peak shale nenber, Cloud and Borneo (19icg, p. 112) desoribed 

the argillaeecus neterials as soning fron the vest, The intrafbrnational 

oonglonerates fbund in tho Point Peak shale nenbor indioate tho presence 

of widespread flats of liNP nud that vore frequent+ flooded hP ths tides. 

Tho dense linostcnes and thiok biohorn soquonoe reseal that tho sean re- 

turned to a federate depth and were warning. 



Roobs fran Late Canbrian to Qeetornary in age were not fbund 

within the thesis area~ therefore~ tho fallowing dieoussion of the geologic 

history bas bean taboo prinoipally fran literature dealing vitb tbo Llano 

regions 

Tbe warn seas present during the deposition of tbe bioborns oon- 

tinued into the San Saba linestone deposition vith mre detrital natorial 

being laid dove 

Sodinentatioa fran Canbrian to Qrdovioian tine vas oontinuous, 

The warn~ soderatoly sballov seas persisted during the deposition of tbe 

Ellenburger linostone, vhoso fornation in sbaQov water is suggested hy 

ripple marks and intrafornational bruooias vhioh vere desoribod hy Cloud 

and garnes (1948s p, 33) ~ These sano authors (194&s p. 113) desoribe tbo 

sea batten as being a "generally soft botton of pure oarbonato nude" during 

EDenburger depo sit isa. 

Perhaps tho greatest trunoation of Elionburger roohs and 

oprobaMy tho longest period of Paloosoio ~rgonoo of tbe Llano region 

ooourred bofors Devonian tine" (Cloud and Sarasota 193gs p, 113) ~ This 

onorgenoo is ovidenood by the fast that tu' rococo of Upper Ordovioian or 

Silurian ago are found in tbe Llano region, done Dooonian sodinonts are 

found to tbe east and vest of the uplift but the rooks are very thin~ for 

the nest part filling solution oavitios in tho underlying Ellonburgor 

linestouo, 

"Marine inrasions o~ at several tines during Mississippian 

and Pennsylvanian tine" ~ (Cloud and garnes& 1948~ p, 113) and deposited 

sedinents on the truncated E11enburgor surfaoe. The thinning of tho Missis- 

sippian Cbappel and Sarnett foznations suggests a positive mvsnont in tbe 

Llano region (Sellardsy 1947' p. 4S) ~ 



The Pecucsylvanian Marble tells furnation was deposited on 

~ n eroded and trunoated Sarnstt fornatiol4 Paigs (1912)c dssoribee 'the 

blank shales at the top of ths Pennsylvanian as suggesting a return to 

~ xtonsive swsscplihe oonditions, 4 hall reoord of the Mississippian end 

Pennsylvauian deposition is not present beeause of widespread pos~enusyl- 

vanian session, 

4 ~auyon dlsturbanoe whish bsohe the Llano region into sn 

extensive systen of northeas~uthwesC trending fcullts is indioated hy 

ths rweining Pennsylvanian roehsi 

Pernianc Triassic, and Jurassio rocks are not present in the 

Llano region and this period represents a tins of profound erosion and 

uplift. Tbe entire Llano region was trunoatsd, thus allowing the Cretaoeous 

seas to deposit sedinents on Preosnbrian, Csnbrianc Ordovioian, and Car 

boniferous rocks, 

The Cretaoeous rocks have sinus been eroded fran the seater of 

the uplift and foe% a high rin around the exposed Preoanbriau and Paleo 

There are only rau4on records of Tertiary or later events in ths 

Llano Region, 

In the Big Rend of the Llano River krea a re)uvenation of the 

Llano River and the strauss esptying into it . indioates a resent uplift in 

the general region of the thesis area, Stress gravels at high elevations 

on the 0. G. Kinbriel aud Jinsy Xesoh ranohes and incised stresns along 

the Llano River indioate a re]uvenation of the drainage of the thesis area 

after Cretsoeous tine. 



along the Llano Reer oa the Leroy Sobaldt ranch there are noae 

Recent river graeel oonglonerateo (Plate IXII} page 65) that aro ooapoeeg 

of every rook type preeent in the surronndiag area, 



ICOIOXTC OIOLOOX 

The nost inportant resouros of ths Iig Iend of the Llano Liver 

brea is ground vater, This ground vater is obtained prinoipaDy fron the 

History sandstone~ an inportant aquifer throughout the Llano uplifte Ths 

voter is used a&t only to irrigate seeps but also to repleaish settle 

tanks~ (snail resersoirs) vbloh have sustained little or no vater during 

tbe past several years. 

The possibility of oil being preseat in the area is xsa&te~ as 

Cloud and garnes (1948~ p. 33) indioated by stating thats 

"~ . . petroleun vill probab3y not be found by drilling ia the 
Llano region beeause of the oonplex faulting of the potential source 
beds and their present exposure to ths atnospbere, " 

Within the Llano regioa sane Lover paleosoio aud Preoanbrian 

rococo hers been used for building stones or road natal~ hovsrer, none of 

the zoslrs present in the thesis area hare boca used as yet fnr suoh ~ 
poseso 

go ore deposits of eoonoaio inportance have yet been dissevered 

on the thesis area, 
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A seotion of Middle and Lover Hiakory sandstone vhioh begins 

on tbs Llano River about 7 nil»a east of the 31nonoriljo Road bridge 

and ends on the tep of an isolated heal about ~ 1 nDes north fxon the 

0 ~ 0 Kinbriel ranoh house. The soutien vas measured vith tbe assistanos 

of J, L, Ooolsby. 

Thickness 
in feet 

Riley fornation 

Ãiddle Hl. okory sandstone nsnber (Goolsby~ 1957) 

$g Sandstonog sandstone oonglonerate and ninor 

shales. This unit oonsists of light to dark tsn, 

friable, poorly enposed sandstonas, sandstone 

oongionsrates and thinly bedded shales. These 

rooks tend to veathsr into reotangular Monks, In 

the sandstone the quarts grains are subrounded 

and are fair to vali sorted and are oenented 

vith iron oxide. A~ phospbatio braoh1opods 

are found in tbe sandstone, The sandstone oon- 

glonerate is a hard, orange to dark redd1sh 

brovn, thin to nsdiun bedded reok. Hany angular 

fragnents of niddle Hiokory are fcund along vith 

phospbatio braohiopods oriented at rundon angles. 

The natrix of the rook is a nediun-grained sand 

vith abuadant iron oxMe. On several stunped 

ledges ripple narks are notioeable but ar» too 

badly veathered to neasure The shale portion 

oi' the un1t is 11ght, unit is light grey to pale 



green, soft& thinly be44ed, silty and enhibfts 

fuooidal naterfalo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ No 1 

Follov oreek bed southeastward down to fto junotfon vith the 

Llase giver, This part of the sootion has nany snail faults and aoourate 

noaeurenente oould not bo obtained. 

Sandstone and shalom Prodonfnantly sandetoney 

yeDovfah-brown, hard, thfnly bed4edl quart, s 

grains subroundod «nd nedfi-grainedl lfnonito 

appears to be absent/ sons few phosphatio 

braohiopods. This unit fs vali exposed in deep- 

ly out stroan bank. The shale is palo-grey to 

vhfteg fairly soft, thinly bedded~ vfth sons 

fuooids and poorly developed synnstrioal ripple 

narke ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 24 ok 

Lover Hiokory sandstone nenber (Gooleby~ $9S7) 

3, Sandstone, dull vhite, hard~ resistant, nassfvely 

bedded, quarts grains subangular with sons pink. 

nioroolino and nfoa evident, poorly sorted, sons 

fndivfdual grains show frosting, cross-bedding 

present, but poor, Several fault planes are 

present fn the un1t with white, oalcareous~ ffne- 

grained sandstone along the planes, Fine grained 

white sandstone at 74, 0 feet above the baso of the 

»aetio n. ~ ~ . ~ ~. . . . ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ 18+9 

Shffta 200 yards dovn Llano River to the northeast. 

2, Sandstone, gray vith sons losel re4 and reddish- 

brown layered' hardy Ieefstantg nassivoly beddodo 



Nod1Jn to ooarse, quarts grains subrounded with 

iron oxide ooattug, sane snail «mounts of pink 

nioroelino and nioa, loeallg well developed 

erose-bedding. Reddish to brown solored sand- 

stone at 53IO to 59i2 and 25@6 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5Vod 

1 ~ Conglcsaerate, brown to pink~ weathering to darh- 

er brown, massive with poorly sorted angular 

QQE14sy ns apparent sonant' The awerage di 

ouster of the grains is 1 inohw Oocerrenoe of 

pink niorooline inoreasing (beooning alnost 

arhosio) with large fragnents of pink lLLoroslinsy 

with all pebbles at randan anglos to bedding 

planes, Contaot with nedi~ined pink granite 

Total thiokness nessurede ~ ~ ~ o a e ~ ~ ~ ~ ~ 144g 



A seotion of tbe Poixxt Peak shale senhor on the Lexoy Sehxxidt 

raash (7 ailes south of Mason, Texas) at hho road sut on Ridge Road, 

The soutien was neasuxed with the assistanoe of Dro Ny Cx Sobxuoder 

Thiehnoss r~ 
Wijherss fornation 

Point Posh shale nonber 

19, Iiobexax olive gray to darb grayx nassivex 

~ ublitbograpbie to nioxogranular lix»stone. 

Tho biohexe» axe not well preserved oined 

they oap a ridge. Tbo bishops appear to be 

20 to 30 feet in disaster The "oabbago bead" 

struotures aro severely weathered aad give ~ 

rough appoaranc» o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 7+0 

18, Covered slope, This unit is a slops severed 

with float of intrafoxnatinnal eongice»rate, 

sub'. thographio 1inostons boulders and nunsrous 

shale fxw~nts partially altered to oaliobo. 

The a1nmdanoe of oalioho would indicate that tbo 

~ lope is oonposed nainly of sbslss snd silt 
stones with tldn linostone and oongloneratio 

lix»stone ledges. At 132. 0 to 131. 5 feet above 

the bass of ths ssotion a thin ledge of fine- 

to nediun-grained 11nsstone is visible, Fxua 

145, 0 to 147, 5 feet a shale is apparent but 

weathered too extensively to dosoribe. At 146. 0 

to 146a5 and 147+0 to 147e5 Q»xe aro two ledges 



of intrafornational oonglonsrate uith shale inter 

bedded bstueen the oonglonerate. Fmn 147, 5 to 

199, 0 the rosh is nainly oonoealed vith only a 

few thin (6 inobes) linestone ledges exposed at 

155~0' 160 0~ 161 0 and 170 0 feet d relatieely 

good ledge of fine-grained greg linestone ie ex 

posed fzon 179 to 180. 0 foot. . . , , . . ~. . . 83 5 

17, Linsstona and intrafornational oonglonerate. 

This unit differs fran the other oongloneratos 

desoribed in the seotion in that the fragnent 

sine is nuoh lardier than was generally found. 

yragnonts ranged fron t/6 to 2 inohes in di 

aneter, some fragnents being lithographio line- 

stone o ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0, 7 

16. Siltotone, light tan to white, undulating, en- t~ thinly bedded& whish weathers badly to 

oaliohe. This oaU. ohe covers all but the lower 

fow feet of the unit, Undulating siltstones 

are sinilar to those found in unit 9 ~. . . ~ ~ . 11, 7 

15. Shale (possibly siltstone) ~ Eark olive green~ 

silty, slightly indurated, undulating f thinly 

bedded, alnost platy, ueathers easily, Ths 

unit, changes at 89, 0 feet to a greenish-brown 

siltstone, it 92, 0 to 92, & feet there is a thin 

ledge of intrafornational oonglonerate in ~ 

natrix of f~ralned gray linestone. The abele 



near the top of tbe unit gets nore silty. kbova 

tbe oonglonerate ledge snail tight fold stree 

tures are present vith dip on the linbs np to 90 

degrees. On tbe bedding planes of both the shales 

and ODtstones are snall nioa flakes that have a 

glittering tiexture ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 7o 5 

tdo Congloneratio lineetono uith inoluded "oabbags 

hood" biohora struoturoso The linestiono is fino- 

to nedi~inod, grey linestone vitb flat, olivo- 

green linestoue f~e oriented borisontally 

exoept innediately a&5aoent to tbe "oabbags head" 

structures, Ths bioberns are snaD~ ranging in 

disaster f1' three tio six inohoo and oonpoeed of 

niorogroiaalar to oublithographis linsstouso o ~ . ~ 0, 5 

13. Oovered slope. Essentially ueatbered shale 

fragnente that bavo been altered to ealiobs, . ~ . 3 5 

12. Lfnestone, Very oinQar to unit 10 exsspt tbs 

ripple narks are better «xpoeed allouing sons 

representative neasuroaento to be sade, Tbs 

ripple narks have a uave length of 20 oa and 

~ nplitude of 2 ono ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 oO 

11 ~ Shale, interbedded vith stringers of grey fine- 

grained linestoneo very sinilar to unit 9 

~ xoept the lineotone stringers appear to be nore 

~ venly spaoed throughout t. he unit, The top three 

feet, of the unit are oovered vith ealiohe. . . , . Qo0 



10 Llnestone, greeats~rown& bard, fins-grained~ 

has a coarse texture upon weathering. This ef 

feet is oaused by differential weathering of a 

reorystsllised fossil hash+ lenny of whtch Snail 

portions appear to be alnost suhlitbographio 

in nature and hardness, Tbo linestono is rip- 

ple nsrked on its upper side but nc noasllte- 

nonts of the narks were sado ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1eo 

9. Shale, olive-green to light green, interbmbded 

with stringers of f~ined gmy 1inestone, 

Sons yellowish-brown to tan, undulating silt 

~ tones aro prollest ranging in thickness fly% 

1/$ to 3 inches. Undulation of the siltstoneo 

were apparently oaused by cospaotion over the 

lhsostone stringers, Abundant white tc palo groan 

oaliohe was being forned frcn the shale. Tho 

bedding planes of the shales and si1tstones 

have nioa flakesi Tbe unit occurs with linestone 

interfingering the shale at tbo bass and with 

sbaloo interfingering with slltstcnes snd linsstone 

~ t ringers at the t op ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 9 o g 

8, Linestons~ light grey~ weathers to nodiun 

dark grey, glaueonitio with sons linonito stains, 

no&tun-bedded, nedi~rained 1inestone, This 

unit is mn-fossiliferous with large aw&unto of 

glauconite, sons weathered to linonite ~ ~ . ~ ~ ~ &+5 



T. Conoealed shale J sane as unit Si . ~ ~ ~ ~ ~ ~ ~ ~ 

6o Biohezsc sane as unit 4o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

5s Conoealod shaieo g cscsQ enation vith abundant 

2+3 

1' 

oaliohe present@ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1+0 

Bioherns, oli~, weathering to darker gray, 

hard, niorogranular to ssblithographisi appearing 

to bs slightly nore resistant than those described 

in unit 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

3 ~ Covered slope. L oalioh~rezccd slope that 

OoS 

apyeam to be shale beoanse of the abundant 

abele fragnents being altered to oaliohs, Tbie 

is the appcoxinate oontaot bstuaen tbe Point 

Peak shale nsnber and the Morgan Creek linestons 

amber of the QQ, bercN foxnation. . . ~ ~ ~ ~ ~ ~ ~ 

Total Point Peak nsnbar neasncnd. . . ~ ~ ~ ~ ~ 153, 9 

Morgan Creek linestone nenbsr 

2, L1nestonec grayish-purple, nwdiun-grained c bedded c 

vith alternating thin lenses of fossil fragnenta 

ensuring up to g jlNhes th%0k ~ ~ ~ ~ ~ ~ & ~ ~ ~ ~ 

1 ~ Biohoxas, purplish-green to greenish grsyc 

sublithographio, surrounded by glauoonitio line 

stonso The bioberns ars nore resistant than 

the surrounding rook and a slight relief oan bs 

7+5 

notigsdi ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total Morgan Creek nsnber neasured. ~ ~ ~ . ~ ~ 

Total thiokness neasurede ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ 162e4 
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