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LBSTRLCT 

The Upper James River area is looated in southuestern Nason 

County, Texas, on the southuest flanh of the Llano uplift. 

In this area, rooks of Paleosoiox Nesosoio, and, Cenosoie age 

are found. The litholegio units that are exposed over most of the thesis 

al'ea belong to the Riley and Vilberns formations of Late Cambrian age and 

the Ellenburger group of Early Ordovician age, The Riley formation is 

divided into three members. These are, in asoending orderx the Hiohory 

~ andstone, the Cap Nountain limestone, and the Lion Nountain sandstone. 

The Hiohsry sandstone is not exposed in the thesis area. Ths Wilberns 

formation disoonfoxmably overlies the Riley formation and is divided into 

four members ~ These RMlbers are& in asoending order, the Reign sandstone, 

the Norgan Crash limestone, the Point Peah shale, and the San Saba lime 

stone. The none of large, stromatolitio bioherms, ubioh is found at ths 

top of the Point Penh shale, has been mapped as a separate unit beoause 

of the value of this sons as a stratigraphio marher, 

The Ellenburger group of Ordovician age oonfoxmably overlies the 

San Saba limestone member of the Milberns formation of Cambrian age. The 

Ellenburger group is divided& from bottom to top, into the Tanyard& Cor- 

man, snd Honeycut formations. In the thesis ares, no attempt was made 

to differentiate betveen these formations~ houever, the dolomite and 

limestone faerie of the Ellenburger group vere mapped separately. 

Outorops of Cretaoeous silt, sand, and limestone sedimsxxts are 

found in the southern portion of the thesis area, and Cretaoeous silt and 

sand deposits are found in the extreme western portion of the area. 



Oenosoic deposits (alluvion and oaliobe oonglonerate) are found at various 

looalities along tbe banks of the Jones River 

The Paleosoio rooks of the Upper genes River area strike approxi- 

satalg E dCI E and dip $ SE. Three ~or, high angle~ nonsal faults 

that strike northeast disrupt these strata in the thesis area. The throw 

of ths ~or faults and the regional strike and dip of the strata exert 

a strong influenoe over the outorop patterns of the rooks of the area, 
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GEOLOGI OF THE UPPNR JN68 RIVER kRRk 

MASON COUNTI~ TNXJS 

INTRODUCTION ~ 9E XIERG94ZZE 

The obfeotises of this researoh study are to deternine the Narly 

Paleosoio geologio history, stratigraphic relationships and struotural 

features of the Upper Jones River area in Mason County~ Texas. It is 

hoped that this work will explain the geology of ths area, and vill& in 

sons snail part, add to the hnovledge of the geology of the Central Mineral 

Region of Texas. 

QKkXRS 

The Upper Jones River area is looated on the southwest flanh of 

the Llano uplift in soutbvestern Mason County, Texas. The southern bounds 

ry of the area is fozned by the southern boundary of Mason County, vhioh 

is about 30 30' North latitude. The northern boundary is approxinate)y 

30 3d'RP North latitude and consists of an sos~st line vhioh inter 

seats the James River Road at the first (northerneost) lo~ater orossing 

of the road and the J'ones River. The vestern boundary is forned by a 

nort~outh line vhioh is approxinately 99 22'&3" West longitude. The 

eastern boundary is forned by a north south line vhioh is approxinately 

99 19' Nest longitude. The area extends for 5. 2 niles in a north south 

direotion and 3. 9 silos in an see~est direotion. 
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The Upper James River area may be reaohed by several unpaved, 

graded, county roads. Xn addition tc the country roads in the area, 

there are several winding trails~ whioh are passable for Jeeps and pickup 

trucks. Xn general, the road network of the area is rather sparse/ and 

most of the area oan only be reaohed by' foot or by horseback, 

The James River Road furnishes aooess to the area from both the 

north and the south. The road fords the James River at two locations in 

the extreme northeastern portion of the thesis area and crosses the 

Llano River over a low-water crossing still farther to the north. These 

orossings make the James River Road impassable during the times that 

either of these rivers are in flood stage. 

The south and southwestern portions of the area msy be reached 

via the Hey Ranch road which intersects Farm Road 783 at Hilda Churoh. 

Recess to the west-oentral portion of the area may be gained by 

wey of the Cedar Springs Ranch road, which interseots Fana Road 1871 

apprmdmately 3. 8 miles southwest of White's Crossing on the Llano River. 

White's Crossing is a low-water crossing, and this road is closed when 

the Llano River is in flood stage, ~ +0 ~X 

The field work, from whioh the basic data of this thesis was de- 

rived, was done during January, February, and March of 1959. The mapping 

was accomplished by walking the outcrops and plotting the oontaots of the 

various lithologio units on acetate covered, vertioal, aerial photographs. 

This information was later transferred to a base map of the thesis area 

and was used to prepare Plate X& the geologic map of the area. The base 



mip was mad ~ by tracing the physical and cultural features of the area 

from tbe various aerial photographs onto a large piece of acetate. 

The aerial photographs used were United States Department of 

Agrioulture aerial photographs, sarfas DPS - 2 P~ numbers 69, '70 
~ 71& 78~ 

79' 80' and 81& dated Roveaber 29, 1955. These photographs are the 

property of the Geology Department of the Agricultural and Neabanioal 

College of Texas, 

A Brunton compass vas used to obtain strlhe and dip readings, 

and a Jacob's staff vas used fn con)unction vith a Brunton compass to 

determine the thfchnees of the various measured sections, 

In 1846 Dr. Perdinand Roamer vrote the first description of tha 

geology of tha Central Nineral Region. Kis observations were made vhile 

travelling vith an exploring party of Geman settlers who vere seeking a 

site to colonise, Roamer also vrote the first report on the stratigraphy 

and paleontology of the Palaosoic rocks in Central Texas in 18A9. This 

report by Roamer contained tha first geologic map of Texas. 

In 1855 and 1856 G. G. Shuns' (1886) accompanied a party of 

the Any Engineer Corps on an exploratory expedition through parts of 

Texas and Rev Naxioo. The route of this expeditfon led through parts of 

tha San Saba River valley, through Port Nason, and on to Prederfckaburg. 

Shumard described the geology ba observed along the route. 

B. P. Shumard (1861) commented on Rumor's work and vas the 

first to desoribe tha stratigraphy and paleontology of tha Potsdsm group 

(Upper Cambrian) in Texas. 



S. b. Hucklsy (187$) assigned ths grauites of ths Central Nineral 

Region to an Lucio age. He reached the oonolusion that these granites are 

younger than the netanorphic rocks associated with thea. 

In 1884 C. D. Wsleott deternined that the Potsdan group was of 

Late Csnbrian age. He also studied the netanorphic rooks of ths Central 

Nineral Region. 

R. T. Hill (1887) reviewed previous geologic studies node in 

Texas and later (1889) naned the rocks in the Narble Falls area and oor 

rectly assigned then a Carboniferous ags, 

In 1889 s geologioal surrey of the Llano region was oarried out 

under the direotion of T. H. Constosk (1890) for the Osological aud 

Mineralogical Survey of Texas, Conntock discussed the geology and nineral 

resouroes of the Llano region and intrcduoed the terna Hicks~ series, 

Riley cerise~ San Saba series, Packsaddle sohist, and Valley Springs 

gneiss ~ 

R. S. Terr (1890) disoussed the geonorphology of ths CentraL 

Ninsral Region. He detersd. ned that nuch of the present drainage pattern 

originated in Tertiary tine and bae been superinposed on tbs rocks which 

crop out at the present tine. 

Sidney Paige (1911) naned and desoribed the Milberns fornation& 

Cap Nountain linestone, and Ellsnburgsr group. He redefined the Pack- 

saddle schist and the Valley Springs ymiss and assigned then to ths 

Llgonkian systsn. He also desoribed ths Precambrian history and the nineral 

resources of the Llano Region, Paige (1912) was the author of a oonpre 

hensivs gsologio folio of the Llano and Burnet quadrangles whioh vas pub 

lishsd by the United States Oeologieal Survey, 



In 1916 tbe Taxes Bureau of Roononio Oeology published a goo- 

logio nap of Tonus vhioh vas the nest aoourato geologio nap of the state 

up to that tine. 

Sellards, Adkinsc and Planner (1932) re@loved and disoussed the 

Proosnbrianc Palsosoioc and Nososoio stratigraphy and tho paleo-geography 

of the Llano area, 

Sellards and Baker (3956) disaussed Paleoaoio dofornation and 

struotural relationships in the Llano region 

The Paleosoio fossils originally desoribed by Bomor (1852) vere 

redesoribed by Bridge and Oirty (1937). The stratigraphio sones in vbioh 

these fossils ooour vore dosoribod in great detail in this paper. 

Samos and Parkinson (1939) vroto a paper vhioh disoussed the 

origin and distribution of the mntifaots vs. oh ooour in the bass of tho 

Riokory sandstone. Those authors oonoluded that an arid oljnato and 

aeolian erosion prevailed in nany plaoos during early Niobory tine. 

In 1940 Plumer briefly discussed the regional and losel struo- 

tare of the Central Ninoral Region. 

i report on the Sllenburgor rooks vas vritten in 1945, by 

Cloud, Barnoe, and Bridge. These authors elevated the KQsnburger forna- 

tion to group status, defined the boundaries of tbe group, aad restrioted 

it to rooks of Ordovioian ago. They also divided the group, fron batten 

to top, into tho Tanyard, Oornan, and Honeyout fornations. 

Bridge, Samos, and Cloud (1947) redefined and desoribed tbe 

nonhero of the Riley and Wilberns foznations in tho Central Ninoral Region. 

The stratigraphio ro3ationshipo and sedinontary onrironnents of the dif- 

ferent nenbers vere also disoussod, 



Cloud and Samos (1948) disoussed the regional oorreiation of 

the Ellanhuger group, the genesis of tho lithologio oonstituonts, tho 

paieontologio features, and dosoribed nanP noasurod seotions. 

The Penasglvsskan and Mississippian Mots in the Llano region 

wore diseassed in ~ detailed report bp Pioneer in 1950. Dosoriptions of 

neasurod seotions and detailed geologio nope aooonpaniod discussions of 

stratigrapbp and paleontology in this report. 

The San ingelo Oeologioal Sooietp's Ouidobook (19&) for a Can 

brian field trip in tho Liana area oontains a dosoription bp Samos and 

Sell of tho units oosprising the Upper Canbrian strata, Several aeasured 

seotions are inoluded in this paper. 

The northern portion of the Upper Janes River area overlaps part 

of an area nayyod bp Dsnnsalllor (19&V), and the western boundary of the 

Upper Jones River area sligbtiJ overlaps the eastern boundarf of an area 

napped by' Sarwood (1959). The writer is in general agrosnent with these 

authors regarding the structural features and the outorop patterns of the 

overlapped areas. 



P ITS IOORAP EI 

Mason County is considered to have a ssMnskid olinato with ~ 

noan annual rainfall of about 22 inches. Most of the rainfall usually 

occurs in tho viator and spring. The nean ammal tespsrature is N, $ t. 0 

The vinters are rather nild, vith below freesing tenperaturas occurring 

only for short periods of tine. The eunners are hot an& dry vith the 

tonporature often exceeding 1OA. 

99ECDQS 

Tho vegetation of the Upper Jones Riser area is typical of 

western regions vith poor soils. The trees oonsist of nosquite, sorub 

osk, post oah~ cedar, and sons villov along the vater oourses. Various 

grasses are ~ f and shrubs and oacti such as pricHy pear j tur hey 

pear {tasajiDo) ~ oatsclav, and yucoa are abundant, 

Tho topography and 15. thoIogy of the surface roohs greatly af ' 

feat the type and enount of vegetative cover. The affeot tho lithology 

of the various nonhero exsrto on the vegetative cover vas a definite aid 

in tbe napping of tho area. The vegetation found on outcrops of the Cap 

Mountain linestone is Nnaaonly sparse~ with catsolav, prichly pear, and 

Spanish dagger predoninating. l fev nesquite and scrub oah trees oocur 

locally. 

The outcrops of the Lion Mountain sandstone support various 

grasses, scrub oahs and nesquite trees, Where the soil is vali developed 

on the neaber, the grasses are abundant. In acne localities, soils derived 

fron tho Lion Mountain nosher are cultivated. 



The vegetation groving on the Welge sandstone is ocaposod of 

turkey pear (Casa)ills or Juaping cactus), scrub cak& assquito, Mexican 

persiason, and various greases. The cutorops of tho 'Nolge aeaber osn 

often be looated by the abowiance of turkey pear, vhich fczae an iapono- 

trablo vali of spines over large portions of the outcrop. 

The grovth of vegetation on tho Morgan Crook liaestcne is, in 

sary places, distinctive duo to a sparsely vegetated character rather 

than to the abundant gruvth of any particular plant. Scrub osk, prickly 

pear, Spanish dagger ~ aoqquite, pand soao grass are found locally. 

Tbo area of outcrop of tho point Peak shale is covered aainly 
L 

by aesquite Crease yucoa, anI Spsri)sh dagger. Prickly pear and catsolav 

aro also present Abundant grovths of aoequito Crees often indicate a 

soil derived froa the veathoring of tho Point Pock shale, 

The outcrops of the San Saba liaostone norasUg sbov distinctive 

patterns on serial photographs, Tho plants seen to bo arranged in linear 

aligments vhich follov tha contours of the surfaoe. Tho vegotatioa oon- 

siste of scrub oak, aesquito, Mexican porsisaon, Spanish dagger, prickly 

pear, and various greases. 

Tbe vegetation found on outcrops of the KLLenburger liaostono 

also shove a distinctive pattern on aerial photographs. Tho vegetation 

appears to bo evenly distributed but is vithout a dieoernablo orientation 

snd thus oan be readily differentiated fzoa the vegetation groving on the 

San Saba liaostono. Tbe vegetation consists priaarDy of scrub oaks 

aosquite and seder. 

Scaaonly, faults can be looated in the area by noting linear 

patterns of vegetation on aerial photographs. These lineations of 



Fvtdenos of a pre-Oretaoeous pensplanation of the region 1s 

taund in the southern portion of the Upper Janes River area vhers the 

Point Peak shale orops out at approxinatsly the sane elevation as ths 

KLienburger linestone. In other portions of the areas rooks of varying 

resistauoes to usathering orop out on an erosional surfaos of lou relief. 

Ths oonplete absenoe of fault line soarps in an area vhioh has been high- 

ly faulted and has adgaosnb beds of rook having d1fferent resistanoes to 

erosion also suggests a period of peneplsnation, Ls the eever of Cretaoe- 

out sedinents have been rsnovsd for a short period of geologio tine, the 

erosional &Dd Weathering processes have not had suffioient tine to produoe 

topogzuphio features influenoed by the struoture and lithology of the 

Paleosoio rooks. 

In the thesis area, the nein drainage feature is the Jones R1ver. 

The river Hove tovard the northeast and eventually enpt1es into the Llano 

River. The area is a part of the Colorado River watershed, as is the 

entire Central Nineral Region. 

Salt Creek, uhi. oh Hoss nest of the year, is the only astor 

tributary of the Jones River in the thesis area. The oreek is looated 

in the northeastern port1on of the area and flows touard the north. 

It Joins ths Janes River vithin the thesis area. Both the Jones River 

and Salt Creek vere famed as consequent strsans on the old pos~retaoeous 

surfaoe. Uplift during Tertiary tine rejuvenated the stresns an& oaused 

their neander pattern to be supsrinposed on the Paleosoio surfaoe vith 

little regard for the struoture or lithologio oharaoter of the outorops 



S TRLT I 0 RLP ET 

G~ ggQQ~ 
The re«be exposed in the Upper genes River area of southern 

Ra«on County oonsist of line«tones, dolonitesy shel«op silt«ton«ay &nd 

sandstones that range in age fron Cenbrian to Reoent. Th«paleosoio «ra 

is represented by ths Wllberns and Riley fornations of Cambrian age, and 

ths KLl. enburger group of Ordovioian age. The Cap Mountain line«tone 

meaber of the Riley fomation is the oldest rooh unit exposed in the 

Upper Jane« River area. The Paleosoic sedinents are overlain by sedinsnts 

of Cretaoeous age. 

The geologio oolunn of the area is as f«Roust 

CRROROIC IRL 

Resent elluviun 

Cesaaeohe Series 

Pkigmlg RRL 

Ordovioian Systen 

Lover Ordovioian 

Wilberns foznation 

San Saba line«ton«nenber 

Point yeah shale nsnber 



Morgan Creek 1inestone amber 

%alga sandstone nenber 

Riley fornation 

Lion Mountain sandstone nenber 

Cap Mountain linestone amber 

Riokory sandstone nsnber (not exposed) 

i no)or portion of the Upper Zones River area is underlain hy 

rooks of Late Oanbrian age. Bridge, Ramsey and Cloud (1947) divided 

the late Canbrlan strata of the Llano uplift into the Nilberns and Riley 

fenaations with four and three menbers, respedtively. Rooks of Rarly and 

Middle Canbrian age do not oocur in tbs Central Mineral Region. Ths 

Upper Canbrian rooks rest unoonfornably on preosnbrian neteaorphio an& 

intrusive mehs, 

Sku Eeeahha 
Ths tern, sRiley Series, e was first, used by Coastook (1890) to 

designate part of the strata that oonprise the present Riley fornation. 

Cloudf R&rnes 
Q and Sridge ( 1 94$) redsf ined the unit as a f emotion oontain- 

ing all the Cenbrian strata in Central Texas below the Milberns foznatlon. 

Xt oonsists, fron top to batten, of the Lion Mountain sandstone nenber~ 

Cap Nountain 1inestone nsnber, and the Hiohory sandstone nenber ~ 

The Riley fornation was naned for exposures in the Riley Noun- 

tains of southeastern Llano County where it is 780 feet thiok. Due to 



the irregularity of the Freosnhrian surfaoe on whish the Riley fornation 

vas deposited, the thiobness of the fornation varies fran 200 to 780 feet 

thiok. Tho average thiobness of the fornation is 680 feetc (Rridgec 

garnes, and Cloud, 1947, p. 11D) ~ 

The Ricdcory sandstone nenber and the lower portion of tbe Cap 

Mountain linestone amber do not orop out in the thesis area. Therefore, 

the thiobness of the Riley fornation in the Opper genes River area oould 

not be deternined 

Cap Mountain Wn»tone Nsnber 

Qgf~~ RR(( ~gggggc the tern Cap Mountain linestone vas 

first used by Faige (1912) as a focnation nano. Cloud, Rara»c and Sridge 

(1945c p. 154) redefined the Cap Mountain linestone as a nsnber of the 

Riley fornation. 

iocording to Rridgo, garnes, and Cloud (1947, p. 113) the Cap 

Mountain linestone nenber rang» fran 135 to $55 i'eet thick snd is oon- 

sidered to bare an average thiobness of 280 feet. Duly the upper part of 

the Cap Mountain nosher mops out in the thesis area. This part scecpcured 

77 feet in thiobness. 

The portion of the Cap Mountain nenber vbioh ean be 

obsercod in tbe tb»is area oonsists of a vhi'te to grays fin~rainedc 

fossiliferous, glauoonitio, densec linestone. k few of the beds oontain 

snail enouuts Df arenao4ous naterSALle Sane rust to yellolMÃllored stains 

are present on veathered surfaces, probably duo to the weathering of tbe 

glauoenite. Rode of trGobite shell fragnentsc vhioh are often referred 

to as "trilobite hash" are found in the nsnber. Ths beds range fron a 

fev inshes to a foot or nore in thiokness, 



ggfgg~ggp The Oap Nsuntain 11nestone orops out in the be& 

of the lanes River 1n the northeastern portion of the thesis area 

gg~~ gf Qgmm~ggp The Cap Nountain linestons appears 

to have been deposited in a wana shaDov sea of nornal salinity. The 

presenoe of the glauoonite indioates that reduoing oon&1tions prevailed 

for nuoh of the tine and that the sea botton vas sub)esto& to very 11ttle 

turbulent aot1on. The pressnoe of the "trilsbite bashe beds, on the other 

hand~ in&ioates that the sea vas quite turbulent. It, aeons probable that 

the quiet periods in tbe sea vere into~ by abort periods of extrens 

turbulenoe, vhioh broke end transported tbe triiobite renains that are pre- 

served in the sheshs beds. The glauoonite in&ioatss re&using oonditions; 

therefore, the trilobite renains nsy have bsen brought into the area during 

the periods of sxtrsae turbulenoe, or the re&uoing oonditions nay have oe 

eurred only beneath the vate~inent interfaoe. 

gg~gfRI~ +~Q~~c The Cap Nountaiu linestone nsnbsr 

of the Riley fornation overladen ths Hiokory san&stone nenber. The oon- 

taot is not a%posed in the thesis areag bnt elsewhere is reports& to be 

gradational. In parts of the Llano region, the Oap Nountain nosher grades 

into the orerlying Lion Nountain nsnber of the Riley fornation. 

d phenonenon sailed "wagon traokse (blank~ 

1958) 1s found where the Cap Nountain 11nestone crops out in the be& of 

the Jones Riser in the northeastern portion of the thesis area. The 

svagon traoks" oonsist of a series of shallow grooves in the reeks fora- 

ing the reer bed. The grooves are su~arallel and trend in the direotion 

of strean flov, Their origin some to be sonsvhat sinQar to that of the 

potholes, vhioh are found in eon[unction vith thm. Soth the grooves an& 

the potholee vere foxed by abrasion. 



Lien Nountain Sandstone Nsnher 

Qg~~ @g gg~gggc. The Lion Nountain sandstone ~ber 

vas first define& by Sridge (1937) vho designate& it as the top nsnbor 

of tho Gap Nouatain fornation. Tho original definition bas obanged only 

in that tbe Lion Nountain san&stone is regarded as tho upporsost nsnber 

of tbe RLley fornation~ instead of the top nonber of the Cap Nountain 

fornation. 

iooording to Sridgsy Sarnesy an& Cloud (1947)c 
"The none applies to ~ none of highly glauoonitio 
~andstone, oontaining in tbe lover part tangential 
lenses of linestone that aro essentially ocncposed of 
trilohites, as vali as sane rather oontinuous highly 
glauoonitio 1inestone beds oontaining phosphatic 
braohiopods. " 

The Lion Nountain sandstone is none& for' enposures at Lion Noun 

tain in Surnet County. Lt the typo seotion, the nenber is 20 feet thick. 

The nenber attains a nacdaun thiohnoss of 50 feet in sons parts of the 

Llano region. In the Upper Janus River area, the Lion Mountain sandstone 

hao a tbicdcnoss of 31 foot, 

~ggggxc The Lion )buntain nenber of the Riley fornation is 

~ ssentiaDy a highly glauoonitio, fino- to no&%un-grained, cross-bedded, 

quarts sandstone. Tho nenbor oontains thin bode and lenses of arenaoeous 

linostone and "trilobite hashe. & fov layers of sandy shale ars foun& 

near the base of the nosher. The sandy shale, and the louses of' "trio 

bite hash" ooour in niner anounts in the upper portion of the nonber. 

ln the thesis area, tho ~ siss of the "trDobite hash" 

lenses is 4 Zest in length and 5 inohos in thiolcness. Nost of tho lenses 

aro approxinately one foot long and 1 to 1 1/2 inohss throb. They' &c- 

oronae in siss and abundanoe tovard the top of tho nsnber. These lenses 
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of trilobite rmains are oozneniy su~arallol to the oblique layers of 

the erose-bedded glauoonitie sands ~ 

The weathers& surfaces of the Lion Nountain outorops have a 

distinot reddish oolor due to the veathering of tho glauoonite. Heather 

ing of tho glauoonite also pzoduoes honatito nodules. The blaoh, shiny 

henat1to nodulus aro oharaotsristio of ths nenber an& are ooaonly soat 

tore& on tho uoathored slopes of tho Lion Nounta1n sandstone. 

fresh exposures of the nosher display a vivid green solar that 

is due to the large quantit1es of glauoonite oontains& 1n the sandstone, 

The extensive ozone-bedding, vhioh is oharaoteristio of the Lion Nountain 

~ andstone, is also very apparent on fresh cncposuzes of tho nosher (ses 

Plate II). 
4 rather unique phenenena ooours at the base of the I ion 

Nountain outorop aoross tho river fzon Jefferies' Hunting Csnp (ees 

Plate I). In the shaloy glauoonitio sandstone, features that appear to 

be uozn-lihe fossils are found in abundanoe (soo Plate III). These features 

are fran 2 to 10 inohes Iong and fzon one-third to one-eighth of an inoh 

in &ianoter. They are slightly bzounor in oolor than the enolosing rooh. 

They taper to a point at either end and are apparently of the sane oon- 

poeition as the onolosing roc&c. To the author, it aeons possible that 

these features aro sano sort of ~rook fillings„or perhaps lithifiod 

anal that adhered to sons type of plant stone an& rolled along the botton. 

g+gj)N)c~ ~ gggggggm)IIc In the Upper Jones River arose 

the outozops of the Lion Nountain sandstone are found ad)ascot to the 

Janes River. The nenber fozns ~ long, gently sloping bonoh that is usually 

oovero& vith a loose re& soil. Aazoss the river fron Jefferios' Hunting 
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first glauoonitio sandstone oeourring above the Cap Mountain linestone 
nsnbor At this horison there is a ohsngo in slops botuoen tbe stoop 
slope of tbe Cap NountaQa linestone and the gently sloping Lion Nnuntain 

sandstone» 

Cklaeag hWmafke 

The Wilberns fornation uas first naned by Paige (1911)~ uho 

desig ted tbe type Iooslity as Wiibern Glen in Llano County, Texas. 
is redefined by Cloud~ Samos~ and Bridge (1945)l the Wilberns fornation 
oonsists of all the Canbrian rooks stratigraphioally above the Riley 
fornation. It is oonposed, fron top to botton, of the San Saba linestono, 
Point Peak shale, Norgan Creek linestone, and Welge sandstone nonhero. 

Bridge& Barnesl and Cloud (194V) state the Wilborns fornation 
averages 580 feet in thickness in the Central Ninero1 Region. In the 
Upper Jones River areal the fornation is approxinately 525 foot think. 

Tbo author bas napped the sons of large stroaatolitio bioherns, 
wbiob is usually regarded as being the uppeznost porti. on of the Point 
Peak shalev as a separate unit ooourring betueen the Point Peak shale and 

the San Saba linestone. Mseussion of tbe biohern sono is included in 
disoussion of the Point Peak shale nsnber. 

Beige Sandstone Neaber 

Qgf~~ Bag( X)LLS)gmggl The Wolge sandstone nosher uas naned 

by garnes ( Br idge y Samos I and Cloullp 1 947) fran the Welgo land surveys 
betveon Tbreadgill aud Squaw oreeksl Cillespie County~ Texas. It is a 
broun, quarts sandstone that ooasonly does not oontain glauoonito. The 



'Wolgo sandstone is 27 foot thick at the type loos1ity. It ranges frcn 9 

to 35 foot in thichness and averages 18 foot in thicbnoss throughout the 

Llano uplift. Tho nsnbor is 22 feet thick in the Upper Janss River area. 

~Q+ggl In the Upper Jones River area, tho Woige nsnbor is 
a yellos broun to broun - in places leached to vhito, no~caroous1 non- 

glauoonitio1 nediun- to coarse-grained, ferrugincus1 nasoivo, sandstone, 

The quarts grains are sub-rounded, and nany of then have recenposod 

orystal faces vhioh glitter in the sunlight. The voathsred surfaoe of 

this amber bas a darb rusty-brcvn color that is Ouch darber than the 

oolor of the unweathered surfaoe. 

In the thesis area, the quarts grains of tho Welge sandstone 

are cenentod together vith a siliceous oenent, and the nosher is rather 

resistant to erosion. Near tho top of the nenber, in the acne whore it 
grades into tho overlying Morgan Crooh linestcne, tho cenent beccnos 

Oaloaroous ~ 

EIKh&hSf4RR Sg XRRQNRRR+& In tho Upper J'Ones River area, 

the Welge sandstone senhor crops out on the hills on the east side of the 

Janes River. The outcrop ferns a resistant ledge at the tcp cf the gently 

sloping topographic bench fcrned by the Lion Mountain sandstone nenber, 

RRX~NIN+ gf Qgg~~gl Textural and ninoralcgical studies 

of tbo Lion Mountain snd Welge sandstcnos by Uaugborty (&96U, p. ~5) 
suggest that tho tuo nsnbors voto derived f rcn & sistilal' scurce1 but ~ 
dioate that tho Welge sodinents are nore nature than tho Lion Mountain 

sedinonts, This situation suggests that the sands found in the Welge 

nenber vere originally deposited as a part of tho Lion Mountain non|her 



and vere subsequently eroded and redeposi. ted. Winnoving sation by vind 

or Voter oould bav» rene»ed the silty fraotion and tho glauoonito fron 

the sand fraotion~ Bxposuro of the sedinents to the prooossos of ohssxi 

oal erosion »auld ha»» resowed or destroyed the glauoonite ~aining in 

tho reworked sedinonts. 

The nassivoly bed&«i nature of the Wslge sandstone suggests that 

it was rapidly deposit»do Acoording to Cloud and Barns» {19d6g p. 112)x 

the Welge sandstone vas deposited in a transgressive sea that entered 

tho region after the esp»aux» of tho Lion Nountain sandstone to veather 

ing, This assuhption is conpatibI» vith the suggestion that tho Walgo 

»odin»ate vore derived fron a weathered residiun on the Lion Nountain 

nenber that ~ sub)ootdd to erosion and then to rapid redeposit, ion as 

the seas again »overed the region, 

gjgg+gBBgg. +~~ggBBx The Welge sandstone is the lover- 

nest nenber of tho WDhsrns fo~tion and &lsoonfornably o»»rlios tbs 

Lixgx Mountain nsnbor of the Biley fornation, In the thesis area, the 

loner boundary of the nsnber vas plaood at the sharp lithologio chango 

fran a very glauoonitie sandstone to a no~lauoonitio sandstone The 

lix» oak trees that flourish at tho base of the Welge sandstone shcv on 

aerial photographs as a distinot, narrov, daxk, Uno that is»»ry olose 

to tho oontaot between tbe nonhero. The Wolgo sandstone is o»orloin by 

tho' Norgan Creek linostene, 

Nergan Creek Line»tone Nenber 

Qygg~gB ~g +~Bgggx The Norgan Creek line»tone noabor 

was naned by Bridge fron sup»sures on Norgan Creek in northwestern Barnet 



County (Sridge, Sarnesi and Cloud& 1947 ~ p. 115) ~ The nenber is 110 feet 

thiok at tbe type section and ranges fzon 70 to 160 feet tld. oh thrcn~hout 

the Llano uplift. The ave~a thiokness io 120 feet. The nenber is 130 

feet thief in the Upper Jones River area. 

LQQ+gxs Xn the thesis area~ the Norgan Crash nenber is a 

thinly bedded, purple to poor~~ glauoonitio, nedi~grsined& 

fossiiiferous linestone. The beds are very sandy near tbe base of tho 

nosher and bars a distinotive, darb, purple sopor. Upwards fron ths base~ 

the purple solon of the linestone obanges fran pearl gray to gray~ and tho 

linestone beoones less sandy. Sowovor, snaD snounts of sand aro found 

throughout nuoh of the Norgan Crash linostone. Shale beds and shale 

partings between the limestone beds aro oosnen throughout nosh of tho 

nanber, Shale is very abundant in a sons ooourring fron 20 to 50 feet 
I 

above the base of the nosher~ and it is also quite caamn mar the top of 

tho senhor where it grades upward into tbe point Peah shale. Tho shale 

is green to gre~ ~, glauoonitio& and easily eroded, A fow thin 

beds of detrital linostonoi prinoipaily vtrilobite hash", ooour near the 

top of the nonhero' 

The braohiopod Iggg+fg ~ is oonsidered to be a paosiamt 

narher for the Nergan Creek nsnber and aooording to Samos and Sell (195'~ 

p. 59), oeours approxinately 45 feet above the base of the senhor at the 

Cenp San Saba leoality. This sons was observed in the oliffs feigning tho 

banh of the Jones River south of gefferies' Ranting Casp. The fossD first 
eoouss at ~ lovel d5 feet above tho base of the Norgan Crash Xinestone. 

This is slnost the sane stratigraphio position as that of tho fossil- a1 ths 

Canp, 'Ssn Saba locality' 



Snail stronatolitio bloherns ooour approxinately 10 feet belov 

the top of the Norgan Creek 1inestone. These bishop are nornaQy less 
- than 1 1/2 feet think and oan thus bs distinguished fran ths large bio 

horns ooourring at ths top of the Point Peak shale nenbsr, Their purplish- 

gray oolor also helps to distinguish then fron the bioherns of the Point 

Peak shale nenber vhioh have a light- to nedi~ solar, 

~fggy@gm ~g XSSSggMI+s The Norgan Creek lineetons fozns 

a range of rugged hills to the east of the Jsnes River in the north 

oentral portion of tbe area. Tbe ~bar orops out on both sides of ths 

Jones Mver in ths oentral portion of' the area vhere it also forns the bed 

of the river ~ Snail, faulted exposures of the Norgan Creek linsstons are 

found near the northern extrenities of Salt Creek andHsy Creek. 

QCCLgggmggf + Qgg~$ygc The Norgan Creek lineetone vas de- 

posited in a sballov, varn~ clear vater~ neritio environnent. Osoilla- 

tion ripple narks vith a vavs length of about 7 1/2 inobss and an anpli 

tude of 2 inohes vers found near the base of the nsnber, The ripple narks 

indicate that the sea vas probalQy very sballev during at least part of 
the interval in vhioh the Cap Nountain linsstone vas deposited. The line- 
stone beds conposed of detrital linestone~ vhioh ooour in the upper portions 

of the nenber~ indioate that sons periods of extrsne turbidity ooourrsd, 

The silt and shale partings bstveen anny of the lineetone bede also indi- 
oate the existenoe of turbulent oonditions. Hovever~ periods of sxtrens 

oaln also ooourred during vhioh reduoing oonditione prevailed and the 

glauoonite forned. 

KXSfd, gglhRhik RRMQQRO!gRIL»he Nsrgan Creek nenber ovsrliss 

the %alga nsnber oonfoxaably. The oontaot is gradational and is plaoed 



at the base of tbs first reddish-purple, arenaoeous, linestone bed above 

the Volga sandstone. Tld. s horixon coincides with a chango in slope and 

a vegetational change. The vegetational ohange is discernable on aerial 

photographs. The nenbsr is ccnfcrnably overlain by the Point Peak shale 

nenbsr. 

Point Peak Shale Hmber 

Qy+g+~ ~g X~~ggi Tbe Point Peak shale nenber was 

naued by Sridge (Sridge, Sarsen, and Cloud, 1947, p. 115) for the exposure 

at Point Peak near Lone Oxove in Llano Gounty. it tbe type section the 

nenber is 270 feet thick, but over the Llano region the nenber averages 

only 160 feet Xn the Upper Jmes River area, tbe Point Peak amber, 

including the large Strenatolitio biohexws at the top of the nenberx is 

13$ feet thiok, 

JzQggg~t The Point Peak shale nenber is oonposed of green 

to tan, oaleareousx thin-bedded shale interbedded with gray' siltstonss, 

grey to brown, thin- to node-bedded linestonse, and thin bede of intra 

foxnational oonglonerates. Tbe intrafoxnaticnal conglonerates occur as 

thin beds that average about d to 6 inohes in thickness. The conglonerates 

oonsist of grayish-brown, flat, 1inoni~tained fragnents of calcareous 

siltstone and flat, white to greg pebbles of nediun- to fins-grained, 

glauconitio linestone in a salsa~us natrhr, . 
Sevexul nones af biehexns are found in the Point Peak nenber 

in the thesis area. Tbe uppexnost and largest bishexn none coouxs ae a 

distinct sons at the very top of the Point Peak shale nenber. Although 

this biohern none bas been napped bgr the author as a separate litbologio 



unit, it is considered to bo a part of the Point Peak shaloi The biohexns 

of this sons are as muoh as 20 feet in disnster snd aro often nore than $ 

feet thick. These biohsms vore forned by calcareous algae and usually 

exhibit "oabbag~eads structure on their uppexnost surfaoe (soe Plate IV) ~ 

These huge bioherns ha~ ocnprossed the shale that lies beneath thea, 

causing the ad)scent shale beds to bend around the biohexns. Differential 

conpaotion has caused the overlying strata tc bend over tho biohoxns. 

Ths lateral spaoe botveen the biohorns is oocupied by beds of linostone 

separated by thin beds of shale, The shale is less «bundant near tho 

tcp of the sons than in the rest of the acne. 

There 1s another sane of large biohexns vhioh ars sinilar in 

charaoter tc ths biohexns in ths upper sons. The bishops of this sons 

are found + 1'oet stratigraphically abave the base of the Point Peak 

shale nosher in the eastern part of the area. Tovard the vostern part 

of the area, this sane acne of' bioherns occurs lover in the seot1on, snd 

ths bioherns decrease in cise. 1 fov snail shale and linestone pebbles 

axe found incorporated in sons of the bichorns of th1s sons vhere tho 

acne crops out on tho bank of the Jones River throe-fourths of a nile 

southvest of Jeffories' Hunting Oanp. Those pebbles are sinilar to those 

found in the intrafoxwational oonglonerates of the nenberx snd suggest 

that the bioherns vere fcrned in rather shallcv vater. The biohsrns of 

this sons vere obeorxed to ocour in close con)unction with sons of the 

beds of intraformational conglcaorato in the nosher (see Plato V) aud in 

nany instances overlie the oonglonerate bede. 

ln additional cone of snail bichorns vas noted in the Upper 

Jones River area. This cone oocurs in tho lovex part of the Point Peak 
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shale but is not present in all exposures of tho lover portion of ths 

aeabor. The blohoras of this sons are read&y differentiated frca those 

of the other amos by their slee, vhich seldoa exoesds 1 1/2 fest in 

disaster. 

y~gggit~ ~ XRRRggRR)lI& Tho Point Peak shale aeaber under- 

lies a rather extensive area ln tho southern and eastern portions of tho 

Upper Jsaes River area. The shale is easily weathered~ and the lover 

portion of tbe aeaber ~ fozas gentle slopes. At ths places vhere 

the outorop ls protected by tbe overlying~ resistant bioheras, the asabor 

foras steep slopes and vertical cliffs (see Plate V) ~ 

RRI~gggf Qf QRRR~~C Tho occurrence of lntrafoxaational 

oongloaerates and bioheras within tbe Point Peak shale indicate that tbe 

aeaber vas deposited in relatively sballov vator. As the shale, silt 
stone, and shaley 11aestcne pebbles cesprising the intrafoxaational con- 

gloaeratos of the Point Peak aeaber are flat, soae geologists believe that 

tbo pebbles vore fozaed by waves and currents froa pieces of audmraok 

scales. This would suggest that at various tiaes during the deposition 

of tbo Point Peak shale acabor, the area of deposition was a tidal flat. 
Large ripple aarks vith a wave length as groat as 3. 2 feet snd an aap11- 

tude of . 5 feet aro found 83 feet above the base of th» aonber ln the 

river bed throe-fourths of a allo southwest of Jefferles' Runting Csap 

(see Plate VII). The ripple swu'ks strengthen the arguaent for a shallow 

water envlronaont of deposition for the Point Peak shale amber. Tho 

bl. ohera sones vere probably foraed ln shallow, possibly clear, vera vater. 

Qgggggggi~ ~RRg+RRs The Point Peak shale asaber oon- 

foraably overlies and is transitional vlth the Horgan Croak llaestone 
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nenber, In ths thesis area, the oontaot was plaoed at the base of ths 

first thioh eelpMloe of shale and oiitetone found above the linestone beds 

of the Norgan Crash nenber. The nenber is overlain by the San Saba line 

stone o 

San Saba Lines%one Nenber 

QSQgQ~ gg ggg)(SSSSs The tern San Saba was first used by 

Oonstooh (1890, p. 566), who applied it to a series of liaestone snposed 

near Csnp San Saba in NoCullooh County' Texas ~ Sridgey Sarasota and 

Cloud (1947, p. 117) redefined the San Saba linestone as the uppsrnost 

nenber of the Milberns fonation, The San Saba linestons ie 280 feet 
thioh at the type looality~ and the average tbiohnese of the nenber is 
also 280 feet over the Llano uplift. As the San Saba linestone section 

in the thesis area is interrupted by faulting, the exaot thiohness of the 

nenber oould not be deternined. The author neasured 228. 3 feet of ths 

San Saba nenber and believes that only a sna11 part of the ssotion is 
nissing due to faulting. 

~gggggs In the thesis area, tbe San Saba nenber is oon- 

poeed nainly of lineetone but oontains sons beds of sandstone snd shale. 

Aocording to Samos (19$9y po 33) y tbe sandstone body tha't ooours in 'the 

San Saba linestone in western Nason County is not found in the eastern 

part of the oounty. 

The linestone bede are gray to white or nettled tan in oolor. 

They oosnonly oontain giauoonite in varying quantitiee and are often 

separated by thin stringers of green to gray shale. The linestoae is in 

well-bedded beds varying fron one-balf inoh to two feet in thiohness and 



i ~ often arscsLosous. The limestone varies from sub-lithographio to ooarse 
grained and is fossLliferous. Q~~, whioh are believed to bs of 
algal origin and look like a ohinabsrry or a marble, are eomon ih the 
limestone beds. Braohiopods, gastropods, and trilobites are also pressat. 
l smallc tightly ooi. led ~ gastropod is the most oosnen form through-' 
out the upper balf of ths member, 

g few thin beds of intrafornational oonglomerate and some beds 
that are possibIg detrital limestone are found approximately 50 feet from 
the top of tbe member. The oonglomerate beds oonsist of angular limestone 
pebbles in a medi~ained, limestone matrix. 

The sandstones are yellow to red in oolor and are fins to 
medi+a grained, They are~ for the most parte Quite friablac bat a fev 
of the beds are firmly oaaented vith a oaloareous oemsnt. . Tbs sandstone 
is no~auoonitio and ooours in beds 3 to 5 inohes thiok. Slight vari- 
ations in the lithology of the sandstone ooour in short lateral distanses. 

Qg~~gg @g XSBSggB1ggc Ths San Saba 1imeston» member 

orops out in the eastern and southern portions of ths Upper Jones River 
area. The member fonas both steep hills and gentle slopes but usually 
forms rolling hills, as it is oomparatively resistant to erosion. 

XlKLRR~ Rf QR~Qggc The presenoe of biohscms in ths San 
Saba limestone has been reported bp Bridge, Borneo, and Cloud (1947, 
p. 120). The pressnoe of the bioherms and the existenoe of the nactV 

fossils indioats the San Saba limestone was deposited in relatively 
~ hallow vater. The detrital nature of some of the limestone beds also 
suggests deposition took plaoe in a shallow vater environment similar to 
the present Bahama Banks. 
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The soattered ooourrenoe of the glauoonite in tbe lineetone 
beds indioates that the glauoonite was forned in plaoe during the deposi- 
tion of the linsstone. ks the linestone oontains the fossils of botto ~ 
dvelling ferns~ and glauoonite requires a redusing environnent~ it is 
suggested that the neoessary reduoing enrironnent existed fust beneath 
the depositional interfaos~ and that the glauoonite fumed there. 

Tbe souroe of the arenaoeous sedlnents foxaing tbe sandstone 
body in the San Saba linestone in tbe vestsrn portion of tbe region vas 
looated to ths vest of ths Upper Jones River area, iooording to Samos 
(19$9q p. 33)& a barrier reef was leoated to the east of the thesis area 
and presented the transportation of arenaoeous sedinente to tbe eastern 
part of the Llano uplift. 

&~jgggggg j~~~~s The oonfornable oontaot be~en 
the San Saba linestone nenber and the underlying Point Peak shale nenber 
is gradational. In the thesis area, the oontaot vas pissed at the top of 
the large none of stranatolitio bioherns overlying tbs Point Peak shale, 
In at least part of the thesis area, Samos pissed the sane biobern none 
in tbe San Saba linestone beoause of the ooourrenos of distinot, though 
thin, linestone beds beneath the bioherns where they ozup out in oliffs 
along the banks of the Jones River in the southwestern portion of the 
area. kt this locality ~ Samos bas narked the point vhere he pissed tbs 
oontaot vith ye&ow paint. The present author believes that the bedded 
limestone beneath the biohems at this looality grades laterally into 
oilstone and shale. The biohenw are oonsidered to be tbe upper part of 
tbe Point Peak shale nenber altho~ they are napped as a separate unit~ 



ORDOVICI4H 8IHTEM 

Rooks of Early and Middle Ordovioian age do not ooour in the 
Uyper Jones River area. In the thesis area, Lower Ordovioian tine is 
represented bf the rooks of the Rllenburger group. 

Q&S)Em' Qanm 

QRfgkjkQS Sm( Ql+)WREST The tern Ellenburger uas first used 
by Paige (191'I ~ p. 24) as a fornation nano for the linestone that orops 
out and ferns the Ellenburger Hills in southeastern San Saba CountJ' ~ 

Texas. Cloud, Samos and Sridge (1945 ~ p. 133) elevated the Ellenburger 
to group status and divided it into the Tankard~ Ooruan~ and HonsJ'out 
fornations (batten to top). 

The Ellenburger group has a naxinun thickness of 1, 820 feet in 
the southeast oorner of the Llano uplift (Cloud and Samos~ 1946~ p. 32) ~ 

iooording to Sarnes and Sell (1954, p. 35), the average thiakness of the 
Ellenburger grouy in tbe Central Mineral Region is 1, 694 feet. 

It is believed that only the loser part of the Ellenburger 
group is exposed in the thesis area. The author estinates that the thiok 
ness. of the Ellenburgsr linestone is apyroxinatelJ 1~200 feat in the 
Uyyer Jones River area. 

/eggs In ths Upper J'ance River area, the Ellenburger 
group. consists of a linestone faoies and a dolonite faoies. The linestone 
faoies is a vhite- to pearl-gray to dark, sub-litbograyhio to granular, 
fossiliferous, no~lauoonitio, linestone. The beds vary fron one-halt 
inoh to two feet in thiokness. The linestone oontains nore fossils in 
the loser beds than in the upper beds, Intrafornational breooias and 



oonglsnsrates oeour throughout tho group. The outorops of ths 1inestone 
faoiee often weather to produoe 1argoc slab-lihe pisoes of linsstono, 

The dolosite faoies is a yeDo~ to rust brown~ nodi~ to 
f~grainedc non-fossiliforous, am flauemitio dolonite. The dolonite 

usually weathers to a distinotiwe irregular surfaoo vhioh has nsny rounded 

bouIdsrs of dolonite extending above the Nsrfaoo. Fiooos of white to 
bleak short aro often found assooiated with the doloaite. 

In ths thesis area, the dolonite faoies s~ to grads into 
linestone horisontally and wertiaaHg. Tho dolonits i'aoios is less ocm 

non than is the 1inostono facies, 

RLRfgQQQSR %g gQRQgghE)LIc In tho thesis aroac the Ellenburgor 

linestons outorops genorallF fora rough ~ terrain. Exposures of tho 

group aro found in tho vostorn and extrene southern portions of tho area. 
In faot, nost of the western third of tho thesis area i. s oowsred bp out 
crops of the Ellonburgor linestone, Nosquite, seder, and sorub oah trees 
ars ewen3g and sparsalg distributed over the outsrops in a distinotiws 

pattern whish is reoognisable on aerial photographs. 

~~~+ gf /EEET& Tho sodinsnto that fornod the 

Ellonburger group vore deposited in a varn shallow sea. The pressnoo of 
intrafocnational breooias indioatos tha't tbo soa was shallow and verF' 

turbulent at tines. Cloud and Samos (1946, p. 100) reported the ooour 

ronoe of nagr "strcwtolites" (stroaatolitio biohenas) in tho Ellenburger 

section, and state that this situation, "suggests a naxisam possible 
depth of 100 fathonss ~ The great thiohnoss of oarbonato sedinents indi 
oatos that the olinate of the tines vas tropioal or seai tropioal. 01oud 



and Raxnos (1946, p 81) suggested that the depositional onvixunnents of 
the Rllenburgor gxoup and the sedinents of tho Rabisa Ranks nero quite 
sinilar. 

NfgggggRR)b(S )mg~f~gg~x The Rllenburger lbxostone oonfoxna- 
bly overlies the San Saba linestono in the Upper Jones Rivsx' area Depo- 
sition aoross the Can~rdovioian boundary appears to have boon con- 
tinuous. Xa the thesis area, the Rllenburgo~ Saba oontaet was p3aoe4 
at tbo base of tho fix'st linestone bed oontaining the gastxopod, ~Qg 
SIRRSNR. This gast~dx together with Qg~, is very abundant in 
tbo lower part of the KQenburger group in the Upper genes River area 
(soe Plate VIII). 

The Rllonburger linostone is overlain bp xoohs of Cretaooous 
~ ge. the oontaet is unoonA~ble. 

CRRTkNQN SISTDC 

Qgggg~ NS( igg)NSSSc In the Upper Panes River area, re&a 
of Cretaooous age unoonfoxnaMP overlie tho Paloosoio roohs of the 
region. The Cretaceous xnoks ef southern Mason County belong to the basal 
Connanohe Series and oonsist of the Travis Peak, Ma3xsxt& Ceeemobe Pealx 
and Edwards foxnations {Cloud and Samos, 19+, p. 189). In tbo thesis 
area, the Cretaoeous sediaenta are ~xbxatoly 230 feet throb. 

gp, The Cretaooous sedinonts of the Upper Jones River 
area oonsist of three distinot 1itbologio typos. Those are, fran tbo 
base upward, (1) sand osd silt, (2) siltstono~ and (3) 1inostoneo Ro. 
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attempt has been made by ths author to differentiate the roohs of the 

Cretaceous section on sny basis except a lithologic ons. 

The basal silt and sandstone is found at ths base of the Cre- 

taceous plateau and is a deep rust rsd 1n color. The silt is very fine~ 

and the sand is oalcareous and fins to med1um grained. This unit grades 

upward into a buff-colored, calcareous siltstone, The thickness oi' the 

unit ranges from a feather edge to approximately 150 feet, ~ 

The siltstone unit is a grey- to light buffo massively beddede 

friable~ oalcareous siltstone, The unit is fossiiiferous~ containing 

unidentified gastropods and brachiopods. It has a rather high resistanoe 

to weathering and forms a very steep slope. This unit is approximately 50 

fest thick in the Upper James River area, 

The uppermost unit of the Cretaoeous system in the thesis area 

is a light gray to white~ medium-bedded, fine-grained limestone. Much of 

the 11mestone contains dark~lorsd ohert mdules. This unit is approxi 

mately 30 feet thick and is very resistant to erosion. It is probably 

the lower part, of the Fdwards limestone. 

Q, QQ~ @g XRRRgf~+s Three small outl1ers of Cretaceous 

strata are found in the extreme south-central porVmn of the thesis area. 

These cutie~ form mesne and are capped by ths hardy resistant ~ Cretaceous 

limestone unit. The tops of these manas ars zoughly 230 feet above the 

surface of Ban Baba limestone upon which the base of the Cretaceous de 

pos1ts rest, 

There is a thin veneer of the basal Cretaceous sandstone ex 

tend1ng over a considerable part of the southern and western portion ef 
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the thesis area. Nuch of this sheet of sand is not in place, but has been 

reworked by water flowing down from the Cretaoeous highlands. 

g~UUg@ gf QgRRRQ~ot The Cretaoeous sediments of ths 

Upper James River area were deposited in a gradually deepening transgres- 

sivs sea. This is indicated by the nature of the sediments, whioh grade 

from sand to siltstone to limestone. The limited exposures of Cretaceous 

sediments in the area preoluds other conclusions regarding the environ- 

ment under which the Cretaceous sediments vers deposited. 

~r~RR~ ]~~RR~R& The Cretaceous sediments of the 

Upper James River area unconi'ormably overlie the Paleosoio rooks of the 

area. The contacts between the three Cretaceous units appear to be 

gradational. 

9RSRQK III 
The Cenosoio sediments of the Upper James River area are limited 

' to smaL1 amounts of alluvium and caliohe conglomerate. The alluvium is 
of Quaternary age and is composed of siits~ sands, gravels, pebbles& and 

ocibbles deposited by the James River and its tributaries. The alluvium 

may be as much as ten feet thiok in plades, but is normally quite thin. 

The oaliohe conglomerate is composed of rounded to sub-rounded 

limestone pebbles in a ealichs or calcareous tufa matrix. Harwood (1959, 

pi 44) suggested that these oonglonerates are the dissected reaains of 
old stream tsrraoes whioh were formed in va33. eys of Tertiary or Quaternary 

age. The oaliohe conglomerate attains a maximum thioknsss of approxi 

mately 4 feet and iswually found in the valley of the James River. 



STRUCTUlliL OFO LOOT 

RSEQh SX)Rid 
The Llano region is a struotural dame vhioh, due to erosion~ 

forms a topographio basin. The erosion of the Cretaoeous rooks of the 

region has exposed the oamplex Paleosoio and Preosmbrian strata of the 

~ truotural dome, The area of exposure oi' 'the Paleosoio and Preosmbrian 

strata is roughly elliptioal in shape, The long axis of the ellipse 

trends in a wes~rthweet direotion and is about 'N miles in length, 

The shorter axis is approximately 4O miles long. 

Extensive deformation has taken plass in the Llano region. 

Se&ards (1934, p. 97) stated that the deformation of the Llano region 

ooourrsd in the Pennsylvanian period and took plaoe after Send time and 

prior to Canyon time. This defomation developed the extensiwe system 

of faults whish oonstitute the prinoipal struotural features of' the 

Llano region. jooording to Cloud and Samos (1946, p. 118), the faults 

are nonaal and hare a range of dip from 60 to 90 degrees The ma)ority 

of the ma)or faults of the region trend in a northeas~uthwest direotion, 

vhile a fev of the larger faults trend no~outh. Only rarely does a 

major fault follow an eastwest direotional trend. 

The dosing of the region was apparently vali under vsy by 

Nississippian time as ewidenoed by the thinning of the Chappel and Sar 

nett formations of Mississippian age as they approaoh the Llano uplift, 

It is possible that the darning of the region was aooomplished entirely 

within the Nississippisn Perh@4 



The Paloosoio rooks qf tho Llano region have been only gently 

folded. Rroad gentle folds oeour at soattered looalitios„and snail losel 

folds have been famed by slunpingv oonpaotion around biohorns, and drag 

along faults, 

QCR BURRS' 
Struotural features of the Upper Janes River area are linited 

to n01%81 faultsy grabonsy borstoy and oonpaotion folds ~ Tho nore 

portent noxnal faults trend in a northeas~uthwest direotion, while 

sons of tho niner faults whish branoh off fran the na)or faults trend in 

a northwest southeast direotion. The grabens and horsts aro fnzaod by 

the nornal faults of tbo area and have no disoornible topographio ex- 

pression, Tho oonpaotion folds are found in tbe Point Peak shale nenber 

of the Uilberns fornation and were forned by tho oonpaotion of shale 

around the large strunatolitio bioherns. 

The rook units whish orop out in tbe Upper Jason River area 

strike E 4P E and dip approxinatoly g to the SE, 

lfLTOR PkULTS 

Throe ~or faults have affooted tbo Paleosoio strata of the 

Upper Jones River area. These are tho Sinons faults, tho Eiegler fault, 

and tho Eey Creek fault. The Sinons fault was nosed by Alexander (1952~ 

p. Q!)» tho Siogler fault was nosed by Sligor {1957& p. 4$), and the Rey 

Crook fault was naned by the present author for Rey Creek. 

The Sinons fault passos entirely through the Upper Jones River 

are&, The fault follows a nortbo&s~outhwest trend and is su~lol 



to the Jones River. The fault ozosses the river at tvo 1ooalities about 

a quarter of a nDe apart. J'ust north of the southeast of these tvo 

plaoes vhere the Sinons fault orosses the Jones Rieerz the Cap Nountain 

linestone striltes B 20 B and dips 2$ degrees to the southeast. the high 

dip of the Cap Nountain linestone nenber at this looality is apparently 

dus to the fault. Fossib3g the strata adJaoent to the fault vere tilted 

upvar& ly oozzpensatorg novenents along the fault plane. At this looall- 

ty the Sinons fault has plaoed the BDenburger dolonite faoies in oon- 

taot vith the Cap Nountain linestone, indioating a ninizzun rertioal dis- 

plaoeaent' of 540 feet. The throv of the Sinons fault deoreases to ths 

~ outhwest. At tbs southwestern border of the area, the fault is within 

the Bllenburger linestone faoies. 

The Ziegler fault is found in the northeastern oorner of the 

thesis area approxinately a quarter of a nile east of the ginons fault. 

The Ziegler fault appears to dis out before it extends nore than a nGe 

into the thesis area. The fault follows a north northeast to soutb- 

eouthvest trend in the area. Where the Ziegler fault crosses the Jones 

Riser it has brought the Cap Nountain linestons in contest with the Nor- 

gan Crash linsstone. This oontaot indioates the Zisgler fault has a 

aaxtwu throw of approxtnatelg 180 fest. The throv of the fault dsoreases 

to the north and to the south. 

As the Sisons fault is downthrown on the northwest and the 

Ziegler fault is dovntbrovn to the southeastz the blook betveen the two 

faults fozns a snail horst. This horst is looated in tbe mrtheastern 

part of the thesis area and is approxinately one-fourth of a nile vide 



and of undeternined length as it extends out of the thesis area This 

~ na11 horst is oontained within a larger horst forned by the Sinons and 

Bey Crash faults. 

The Bey Creek fault enters the Upper Janes River area about 

'I 1/R silos south of the northeastern oorner of the thesis area. Ths 

fault follows a northeas~outhvest trend and disappears Just abort, of 

the southvestorn border of the area. The nexinon throv of tbe Bey Crash 

fault is estinated to be 150 feet. The Bey Creelr. fault is para%el to„ 

and southeast, of, the Sinons fault. is the Sinons fault is downthrown 

to the northwest/ and the Bey Crash fault is downthrown to tbe southeast, 

the blook betveen the tvo faults is a horst, vhioh has a width of approxi- 

nately 1 1/2 niles, 

Tbe Bey Creek fault also Toms one side of a snail graben. This 

graben is bounded by the Bey Crest fault on its northwest side and by a 

snail unnaned fault on its southeastern side. This snall unnaned fault 

is the easts~t fault out by seotion ~' (see Plate I) ~ This graben 

is about three-fourtbs of a nile vide and, at the nost, one nile in 

length 

NIBOR PkULTS 

There are nany saall, steeply dipping~ nornal faults in the 

Upper Jones River area. Most of these ninor faults are aligned in a 

northeast southwest direotion as are the no)or i'suits of tbe area. How- 

ever, ~ few of tbe ninor faults that branoh off fran the Sisons fault 

follov a northves~utheaet trend. The fast that all of the niner faults 

vhioh depart fron the usual direotional trend are slivers of the Sinons 



fault and have a snail vertioal displaoenent suggests to the author that 
these niner faults were forned due to losel stresses oaused by the na5or 
faults. It is possible that several snail faults within the San Saba 

linestone or Ellenburger group are present in the area and were not found 

by the author, 

ROE OF PiULTISO 

Ths exaot t$se at whish the faulting of the strata of the Upper 

lanes River area took plaoe is not known. The youngest rooks affeoted 
by the faulting belong to the Ellenburger group. The overlying Cre- 
taoeous rooks were not displaosd by the faults. Therefore, the defame 
tion took plass after the I+ver Ordovioian Ellenburger group was laid 
down& and before the Cretaoeous Connsnohean sedinents were deposited. 
Soth Cloud and Samos (1946, p. 121) and Sellards {1943, p. 97) dated 
the regional faulting as being poet-Send (Early Pennsylvanian) and pre- 
Canyun (Late Pennsylvanian) in age. 

CAUSE OF FlVLTISC 

The faults of ths Llano region are nornal faults and should be 
due to tensional foroes. The origin of these foroes is unoertaln, but 
several theories have been advanoed to explain then. 

Cloud and lames (19'& p. 118) believed that ths faulting of 
the region was the result of tensional oouples oaused by the defamation 
of the sedinents in the Llanoria geosynolins. Paige (1912' p. 10) oon 

sidered oonpressional foroes to be the oauss of the faulting. Jennings 

(1960, p. 93) believed differential uplift to be the nest likely nasser 
by whioh the faulting was developed. 



The author does not oonsider any of ths previously nsntioned 

theories wholly adequate to explain the origin of the faulting in the 

region. Hovever~ the northeast-southwest trend of the portion of the 

Ouachita trough (Harass et. al. , 19/9, pp, ~) olosest to the Llano 

region suggests Chat ths foroes vhioh soused the faulting in the Llano 

region vere related Co the Ouaobita trough. 

POLDIHO 

Ths only folds oocurring in the Upper genes River area are snail 

folds of losel ooourrenoe found in the San Saba and Point Posh beds in- 

nediately adgaoent to the stronatolitio biohenas, These folds are due 

to differential oonpaotion of' the strata around the reef nasses, 



OROLOOIC HISTORY 

HRQQRQI NR 
The eldest litbologio unit whish «rope out in the Upper Jones 

River area is tbe Cap Nountain nenber of the Riley foxnatien. of Cenbrian 

agee Howevers a ooneiderable sxsiuenoe of sediwents were deposited Ql tbe 
Llano region during Freosnbrian 'tine, These roshe were eubslkplenQy 

buried at great depth, folded, netanorphosed, and intruded by granitio 
nagaas. The ooaxw~rained tarture of sons of the granites of the region 
indioates that they orystallised at oonsiderable depth. 

following the intrusion of the granitio aagaas, the region was 

uplifted and eub)sated to the prooesses of erosion. This period of erosion 
probably ooourred dul'ing Late preosnbrian end Early and Niddle Canbriaa 
tinei 

CANllgllg PHRXQD 

Tbe first l aleosoio sea severing the area was during Late ~ 
brian thee and reworhed the eaisting eo1ian sanda or a sandy residuum to 
fora the base of tbe Hiobory sandstone nsabex of the Riley foxnation 
{01oud end Harass~ 1946~ p. 113) ~ These sedinents were deposited on a 
surfaoe whish had as auoh as 800 feet of topographic relief aeoording to 
lh edge/ Samos J and Cloud ( 194V~ p. 1 13) . koeuaQations of dreihantere 
or ventifaots~ togethex with the feldspar fragneats in the basal portioa 
of the History sandstone R&hbery suggest that an arid olinateBIRUACed 

prior t» the advaaoe of the Csnbrisn seas. kt sons plaoes aeolian erosion 



also ooourred. The upper portion of the Hiokory sandstone was deposited 

in a sbaUov sea. Cross-beddingc sub-rounded grains& and ripple marks 

are oharaoteristio of this portion of the member. The Hiokory sandstone 

does not orop out in the Upper Samos River area but probably does ooour 

beneath the younger Paleosoio rooks in the area. 

yellowing ths deposition of the Hiokory sandstone, the land oon 

tinued to subside through early Cap Nountain time. Ths gradational oon- 

taot betveen the H1okory sandstone and the Cap Nountain limestone is in- 

dioatiws of a gradual rise in sea level, or an inoreass in tbe distanoe 

to the shore 11ne. The fast that a shale facies is not found between 

the Cap Nountain limestone and the Hioknry sandstone suggests that either 
tbe ohsnge in sea level vas relatively rapidc or that there was a defioisnoy 

of abele-sine material from the monroe area, alloving the early deposition 

of oarbonate sediments. Tbe presenoe of glauoonite and some ooquina 

like beds in the Cap Mountain limestone suggests the member was deposited 

in a fairly shallov water environment. The souroe area of tbe clastio 
sediments of the region was apparently eroded to a very lov level by 

this time as cmcry few olastios vere being oarr1ed to the sea and inoor- 

poratsd into the oarbonate sediments. 

The erose bedded sandstonse ~ lenses of detrital limestonsc and 

abundant glauoonite of the Lion Nountain member indioate that the member 

vas deposited during a time of unstable oonditions on the land and in tbs 

~ ea. The erose bedding and ooourrenos of the limestone lenses oomposed 

predominately of frayamts of tr1lob1te rcscains indioate that a turbulent 

environment vas in effect part of the time. The great amount of glau- 
oonite in the seotion must bawe formed under quiet oonditions wbioh oo 
eurred betveen the shorter, periodic, turbulent periods 



iooording to Cloud and garnes (1946~ p. 112), the sedinents of 
Lion Nountaia4felge tine oonprise a regressivs-transgressivs phase of 
the Ca%brian sea, Ths RllsyW11berns fornational oontaot is planed in 

tbe niddle of this regressive transgressive sandstone ««queues, Tbe sharp 

litbologio «hangs between the Lion Nountain and Welge nonhero nsy be tbs 

expression of a short hiatus oaused by a niner regional uplift whish was 

direotiy or indireotiy oonneoted with the regressive transgressivs nature 

of the seas at that tisae. 

The Welge sandstone is oonposed alsost «ntirsly of pure quarts 

sand, and 1ts nassive oharaoter inplies that the sedinents were deposited 

at a very rapid rate. This rapid rate of deposition of the Welge sand- 

stone nay have been the result of a sudden influx of large quantities of 
arena«sou« sedinents fron the sour«« areas or the rapid r«working and 

red«position of a sand residiun famed on tbe L1on Nountain nsnber. 

Ths olose of Welge t1ne and the beginning of Morgan Creek tins 
was narked hy a deer«ass in the quantity and sine of olastio sat«riel de- 

livered to the site of deposition and the ~ transgression of narins 

waters. This slow invasion by tbe sea is evidenoed by ths gradational 

Welge sandstomn4fargan Creek line«tone oontact, whish is oustonarily 

plaoed at the base of the first arenaoeous line«tone bed above the Welge 

sandstone nsnbsr. The abundanoe of gian«snit« and narine 1'ossils in the 

niddle and upper portions of tbs Norgan Creek nenber suggest that dsposi 

tion took plane in a sbalIow sea of nornal salinity. The stronatolitio 
biohsrns at tbe very top of the nenber suggest warn shoal waters and the 

gradual sbaliowing of the sea. Tbe nany lenses of intensively reworked 

trilsbite r«nains, whish in«ress« in «Inuwhanoe 1n tbe upper portion of 



the unitz indioate falr3g shallow water and the existenoe of perisdis 

turbulent oonditlons. 

hu4ng middle Rilberns deposition, arglllaoeous material vas 

introduoed into tho sedimentary sequenoc in a rather quite sea, Rvhisnoe 

for this is the wslb. bedded sbales and siltstoaos of the Point Posh masher. 

Tho limestone beds and marino fossils within the member indloate that tbs 

vatezevere marine Ripple marhs and lntrafozmational oonglomerates sug- 

gest that tho waters of the soa vore shallow. Sear the olose of Point 

Peah tlmez there must have been oonslderabla shoaling and vazning of tbs 

vaters as ovidenood bp tho large sonss of stronatolitio biohezns ooourrlng 

in the upper part of the Feint Peak shale. 

During San Saba timey a gradual& sedozate deepening of tho waters 

res@ted in tho deposition of the glauoonitie~ fossilifozous, olltP limo- 

~ tones of tho uppermost ~ber of tho Wilborns formations Rove%erg periods 

during vhioh tho sea vas shadow enough for turbulent bottom oonditions 

to ooour undoubtaUP existed~ as evldenoed tg tho beds of intrafozmatlon 

al oouglomsrate vhioh ooour in the upper half of ths member. Rods of 

aronaoeous limestone, sandstone, and siltstono also ooour in the upper 

half of the member in the thesis area. Aooordlng to Srldge, garnes and 

Cloud (1947, p. 121)z the arenaoeous phase of the San Saba limestone ls 

~n ln vestern Nason County but is not found ln tho eastern portion 

of tho oolIntpo This situation tudloates the souroe of tbo aronaoeous sodl 

ments vas looatod to the vest of the Llano region kocordtug to garnes 

(1959, p. 33) J tbo aronaoeous sediments vore blushed off jzek tho eastern 

part of the Llano uplift bgr a barrier reefi This barrier reef vas lo- 

aatsd to tbo east of tbe thesis area and vas aligned in a no~outh ' 

direst ion. 



OREOVICINI PERIOD 

In the southvestern part of the Llano uplift~ ssdinsntation 
was apparently continuous aoross the Canbria~~wioian boundary~ and 
the vane sballov sea persisted throughout Ellenburgsr tine. The pres'ense 
of intrafonaational breooias indioates that the sea vas shallow and, at 
tines& quite turbulent. Cloud and Dames (1946, p. 100) estinated that 
the Rllenburgar sea bad a ~ possible depth of 100 fathons and vas 
very likeIp nuoh shallower. The linestones of the KLlenburger group 
probably originated as ohenloalIP prostituted oarbonate suds in an en 
rironaent sonsvhat sinilar to ths present Sahana Ranks region 

Rooks of Middle and Late Ordovioian age do not ooour in the 
Llano region It is possible that sedinsnts vere deposited in tbs region 
during this intereal and vere subsequently ceno@ed by erosion, but no 
~ videnoe of snob has been found, 

SILDRIAS PERIOD 

The vith&raval of the Lover Ordovioian seas ushszud iu tbe long- 
est period of Paleoaoio ~rgsnoe of the Llano region. Ro sedinents of 
Niddls or late Ordowioian age or of Silurian ags have been found in the 
region. The deposition and subsequent erosion of ssdinents aould have 
oeourrsd during this internal, but evidenoe tovard this end is nonexistent. 
The intercacl is oonsidered to be a period of energsnos. 

During this period of mergenoe~ a great trunoation of the Ellen- 
burger rooks ooourred. Cloud and Samos (1946, p. 113) state that there 
vas a prenounoed eastvard tilting of the rooks prior to Demnian tine. 
This regional tilting caused tbe trunoation of the Ellenburger rooks to 
be nore sdvanoed in the vestern portions of the Central Nineral Region, 



DNQSXlR PRRIOD 

kooording to Clou4 and Sarsen ( 1 946$ p . 1 1 3) x sinkhole deposits 
of Devonian sedinents are found at various looalities on tbe eastern an4 
western flanks of tbe Llano uplift. Sowever, rooks of Devonian age are 
not present in the Upper genes River area, 

NISSlSSIPPIAS PSRIOD 

Tbe seas invaded the region several tines during Nississippian 
tine. The Cbappel and Sarnett foxnations were deposite4 during this 
period, Sxposures of these rooks are found 5 1/2 niles north of the thesis 
areai There are no Nississlppian sedinents in the Upper Jones River axna. 

The thinning of these foxnations as they approaoh tbe Llano 
region shows that the uplift of the region bad begun by tbattine, Tbe 
region snerged as a positive lan& nasa px ior to Pennsylvanian thee, 

PRRSSXLVASILS PSRIOD 

Sellards ('l934y p 23) states that the Narble Falls linestone 
of Pennsylvanian age was deposited on an exeded surfaoe of trunoated 
Mississippian and Ordovisian strata, There is no evidenoe of Pennsyl 
vanian deposition in the thesis area. However, it is quite possible 
that sedinents of Pennsylvanian age were deposited in the thesis area 
and were latex' renoved by erosion 

The Llano region was sub)eoted to a period of deforsation during 
Pennsylvanian tine. Sellards (1934, p. 99) dated this defoxxxation as 
being post-Send and pre-Canyon in age. Se attributed the northeast 
southwest trending fault systen of the region to this disturbanoe. 



PERMIAN PRRXOD 

Sedinents of Per«inn age have not been found in the Central 
Mineral Region. While deposition aud subsequent resovnl bF erosion oould 
have tahen plaos, it is nost lQceIF that the area wns an energent land 
naos undergoing erosion during this periodo 

5RKURK Rh 
TRXtSSIC LRD JURJSSIG PRRIOES 

No rooks of Triassio or Jurassio ags are known to exist in the 
Llano uplift. The Triassio and Jurassio periods represent a oontinuation 
of the Psrnian erosive interval, During this period of erosion& the 
region was peneplaned prior to the advanos of ths Cretaosous seas, 

CRRTLCRCRS PERIOD 

The Cretaoeous seas innundated the region and deposited a series 
of sandstonesv siltetones, and linsstones on tbe pensplaned surfaoe whish 
exposed roohs of Freoanbrian to Fennsplvanian ages. In the southern part 
of the thesis area tbs Cretaoeous sedinents unoonfornab3g ovsrl1e Can- 
brian and Ordovioian strata, 

HERY RL 
Rinse the uplift on the area and the oonswyunt withdrawal of 

the Cretaoeous seas, the area has rona%nod above sea level. Erosion has 
rsnovsd the Cretaoeous sedinents fron the oenter of the Llano uplift and 
~ xpossd tbe Paleosoio and Fred«sbrian roohs of' the region. Tbe incised 
neander patterns of the streamw in the area suggest that the uplift of 
ths region nay still be going on. 



Post Cxotaoeous deposition has been restricted to tho oolleotion 
of alluvion in the stsean vallegrs. 



RCONONZO OEOLOOT 
Tho eoouon1o aotivities oarried on in tho Opper lanes River area 

oonsist entirely of tbo raising of oattlo& sheep, and goats, Mater is the 
nost inportant natural resouroo of the area and is present in suffioisnt 
quantities to supply the donostic and agrioultural needs of the area, 

Xn the thesis area~ water is obtained fron the Jones River and its tributaries, stook tanks, and froa shallow wells. The Melge sandstone 
and the Rllenburgor linostono are the naia aquifers for the shallow wells 
in the area. The Riokory sandstone~ the prinoipal aquifer fbr the Llano 
region~ underlies tbe Upper Zones River area but is not exploNod as it is too doop for praotioal uso oxoopt in the northeast portion of the area 
alobg tbe Jones River. In this looallty tho river furnishes all tbo 
necessary water. 

No inportant nineral deposits are found within the thesis aron~ 
and aooording to Cloud and Samos (1946~ po 33) J tbe nature of tho out 
orop patterns ond tho defozeation of tbe potent1al souroe beds of the 
region render the possibility of potrolsun produotion inprohablo. 
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The section was nsasured fron a place on the south bank of the Jones River 300 yards west of the southeramst ford of the Janes M. ver in the thesis area, The seot1on was nsasured upwards stratigraphioaDy, and the neasure& traverse was started 1n the Cap Mountain linestone. 

Thickness of 
Interval 

pest Wilbsrns fornationI 

Point Peak shale nonhero 

69. Biohsrns, gray, sub-11thographio~ very resistant, 
up to 20 feet in disaster and up to 5 feet thick. 
Cabbage-head struoture is very apparent on the 
eurfaos of the biohems. Msathered surface is 
light tc dark grayo ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ t ~ ~ ~ $7e0 

48. Shale and linestone& interbedded. The shale is 
poorly exposed but appears to nake up 75$ cf the 
seotion. The shale weathers to a light yellowish 
tan. The linestone is pearl gray, nediun to fine 
grained, glauconitio~ and fossilifarous ~ ~)i in beds 2 to 1 inobes thickj weathers 

a dull grayo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 21 o5 
&7. Shale, poorly exposed, yellow to green~ bede 

one balf to 2 inohes thick. Veathers to a light 
yellowish tan ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 7 8 



Feet Sobered slope. Shale partioles and linestone 

flags are on the surfaoe. The shale oonprises 

about 80 peroent of the internQ. ~. . . . . . ~ . . 32. 0 
45 ~ Bioherns, gray, poorly exposed, as large as 4 feet 

in disaster~ and up to 2 feet thiok. Surfaoe is 
weathered but sons traoes of oabbage-head atruo- 
ture rennin, The veathered surface is dark 

g?Oyer 

~ ~ + ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 ' 5 
Shale and sons 1inestone. The shale is poorly ex 
posed~ arenaoeous~ and weathers to a yellow gray. 
The fev beds of linestone are dark gray~ fine 

grained~ and oocur in beds 3/4 to 1 3/2 inohes 

thiok o ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ o ~ ~ 18@5 

43 ~ Shale and linestone. The 1inestone is light gray, 
well exposed, nediun grained, glauoonitio, in beds 

up to 8 inohes thiok, and gray to brown on the 

weathered surfaos. Tbe shale is poorly exposed, 

green to gray, and well bedded in beds up to 5 

inobes thiok ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e 4e0 
42, Bioherms, gray, snail~ poorly exposed~ up to 2 feet 

in disneter, weathering into rounded lunps the sine 
of a grapefruit. 'Neatbered surfaoe is a dull gray 

solar. . . ~. . . . . . . . . . . . . . ~ . ~ ~ ~ 1. 3 
41 ~ Bhale and linestone beds. Shale is nasked by 

soil sorer, and appears to oonprise 75 peroent of 



tho interval. The linestone is light gray, nediun 

grained~ resistant, and oocurs in beds 2 to 2 1/2 

inches thick 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ k ~ ~ ~ ~ ~ ~ ~ 11, 0 
Siohorns, gray~ snail, having an average disaster 

of one foot and a aadam disaster of three feet. 
The biohoxns aro poorly exposed due to soil cover, 

but soon to weather into a donut pattern. Tho 

weathered surface is dark gray@ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

39. Shale and linestoao. Shale is yellow tan to green, 

1. 8 

and well bedded in beds 1 1/2 to 3 inohos thick. 
The linestone is white to gray, nediun grained, 

glauoonitio, fossiliferous (Q~SIggg)& resistant, 
in beds 1 1/2 to 2 inches thick interspersed be- 

tween the shale. The woaQ»rod surfaoe of this 

section consists of llgh~, flaky ~ shLLo par 

ticles and gray, linestono flags. . . ~. . . ~ . . 27. 0 
38. Soil~vered slope. Selieved to bo underlain by 

s Gtsto no ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total neasured thickness of Point Peak shale nosher. 

Morgan Creek linestone nosher' 

37m Wnostonoy light grayy fino grained@ slightly 
~ renaceous (sand grains are scattered and are of 
coarse to nodiun siss), in bode 2 to & inohes 

thiok. Weathered surfaoe is irregular and gray 

coloro ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 



36. Limestones light gray„ fine grained, arenaoeous, 

glauoonitio, in beds 3 to 5 inohes thiok. Weathers 

to a ohooola&tan solar ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4oB 

35. Limestone, grey, medium grained, aU. ghtly glau- 

oonitio, well bedded in beds about 4 inohes thiok. 

Weathered surfaoe is nmaoth and greyish yellow in 

osier ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 505 

34 Limestone~ greyish white, medium grained~ slightly 

81nuoonitio, beds 2 to 6 inohes thiok, separated by 

very thin shale partings ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ 6e0 

33 ~ Bioherms, grey to purple, poorly exposed~ up to 1 ~ 5 

fest in diameter. Weathered suri'aee is a dark greg. ~ 1, 5 

32 ~ Limestone, pearl gray ~ medium grained, oontains a 

few soattered grains of glauoonitep beds 2 to 6 

inohes thiok. Weathers to a mottled grey ~. . . . 8. 0 

31 ~ Soil oovered slope. FrobaMy underlain by white, 

medius grained) limestone ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3o2 

30. Limestone, white~ medium grained, fossiliferous, in 

beds 3 to 4 inahes thiok. The beds are separated 

by thin arenaoeous, glauoonitio, gray, shale part 

ings. Weathers to a medius gray. . . . . . . . . . 2. 0 

29. Soil~vered slope. Probably underlain by grey to 

white, medium- to fine-grained, bedded& limestone ~ 3. 4 

28 ~ Bioherms, dark gray~ small, average two feet in 

diameter~ apparently more resistant around the 



sireonfereneo then in the seater as veathering pro- 

duces a donut affoot. Individual bighorns are 3 

to 6 inches thioh. gabe biohorns are oenposed of a 

light grey, sonevhat lithographio linostono . . i, 1i3 

27. So~eared slope. Probably underlain by grey to 

vhite, nediun- to f in~rained- linestono. . . . . . 3, V 

26. Linestono, gray to vhite, fine grained~ slightly 

glauoonitio, werydi. ightiy aronaooous, in beds 2 to 

6 inches thioh ~ Weathered ~ 2FfINo is sheath end 

yoQov gray in colors ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 14oO 

25. Linostoneo pearl~s friends glaueonitioe 

in bede 2 to 6 inehoa thioh. Weathers te ~ 

nettled grays ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ 2e0 

Soi~wered slope. Probably underlain by vhito to 

greg, ne4iun to fine-grained linostone ~. . . . . 27. 0 

23, Linestene~ vhito to pearl gray~ fine to nodiun. 

grained„ faintly glauoonitie, in bo4s 2 to 6 inohos 

thiok. Se4e separated by very thin partings of gray 

shale e Weathers to a dark F4 ~ ~ ~ ~ ~ ~ q ~ ~ ~ 16wO 

22. Linestone, white to light purple& ooarse grained, 

arenaoeoue (eend grains are nodiun ooarso), fossil 

ifor u ( p eibiy ~t ids ), in:beds 6 to S in hes 

thioh$ weathers to a dirty white@ ~ + ~ ~ ~ ~ ~ ~ ~ 3o2 

21 ~ Linestone, vhite to pearl grey, nodiua-fin~rained ~ 

glauoonitie, fossiliforous (no identification possible) 



test 
in beds 1 1/2 to 6 inohes thiok. Rather resistant~ 

weathers to a ssooth~ light-grey surfaoe. ~ ~ ~ ~ ~ 1. $ 

goil~~~ slop, probably ~X in hy gr ~~, 
slightly arenaoeous~ glauoonitio~ vhite to purple& 

linestone ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 a4 

19, Linestone, purple to white& nediun grained, slightly 

arenaoeous& glauoonitio (glauoonite ooourring in 

~ nell eoattered grains), in beds 2 to 4 inohes thiokq 

rather resistant to veatherings Weathered surfaoe 

is snooth and is light ohooolate in solar. . . . ~ 2, 3 
18, Linestone~ white to dark purple~ nediun grained~ 

arenaoeous& oontains soattered& large grains of 
glauoonite~ well bedded vith beds 2 to 3 1/2 inohes 

thioko Weathered surfaoe is rouned and has a 

distinot spongy feeling when streak with a banner. 

Weathers to a purplish tAU4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 9o 5 

17, goQ oovered benoh, gently sloping, lightly vege- 

tated, beliewed to be lover portion of transition 

sane between Morgan Creek lineetone and W«lge sand- 

stone ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total neasured thiokness of Morgan Creek linestone 

nenber ~ ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

beige sandstone neaber I 

16' gaadstone~ light yellov to brown~ nediun to fine 

grained~ linonitic, non glauoonitio~ non-fossiliferous, 



67 

toot 
nassivsly bedded~ rather resistant, Rooonposed 

~ and grains bass a distinctive glitter in tbe sun 

light, Neathered surflaoe is ~ darb reddish brown ~ QQJ 
Total neasured thiobnoss of Volga sandstone nmbor 

Riley fornations 

Lion Nountain sandstone amber& 

13. Sandy soil, yellow to brown~ oontains nunerous hena- 

tits nodules. A few flags of "trGobito bash» aro 
found at the base of this slope ~ 4 fresh exposure 

wou14 apparently oonsist of highly glauoonitie, 

nodiun-grained sandstone oontaining a very f'm 

lenses of linestone oonposod of fragnents of trilo- 
bite ronains ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ id@0 

14. Linostono~ ~sed of «trilobite hash" sequins, 

and separated by thin partings of highly glauoo 

nitio send~ in beds 2 to 4 inches thioh Slope 

partially savored by sandy soil and benatite 

nodules ~ ~ ~ ~ & ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ Seo 

13. Sandy soil oontaining hmatito nodules and linostono 

f1ags of etrilobite bash". probably underlain by 

highly glauoonitle $&nd interbeddod with lenses 

of etrilobite hash" 2 to 3 inobes tbiah . 
Total noasurod tbiobnose of Lion Mountain sandstone 

umber ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 



Cap Mountain lineston» nenber& 

12. Linoetonee light grays fino grainedly aronaoeous, 

only slightly glauoonitio, in well~fined beds 

1Q to 2 inobos thiohi Weathered surfaos is ir 
regular and pitted, and is yellow to gray ia 
euler ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Sr5 

11 ~ Linestone, pearl grey& fine grained~ well bedded in 
beds 2 to 3 inohos thioh. It is very hard aud ro 
eistant~ and weathers to a snooth surfaoe that is 
dirty tsn in oolol ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ 5 

10. Linostono~ white~ oonposod alnost entirely of trilo- 
bite renains and glom»nits. Tho glauoonite shows 

very little weathering. Ths linestone is very hard 
and resistant and is in beds 2 to g inohes thioh. 
Tho weathered surfaoo is brown to dark gray ~ ~ ~ ~ 2. 3 

9 Linestono~ light grey to tanv fine grained, sl1ght- 
ly glauoonitio, very hard and resistantg in beds 

2 to $ inoheo thioh Weathered surfaoo io snootb 

and darb gray in 00 ler i ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 o 5 
8. Linestone, white to purple~ nediun to fino grained~ 

glauoonitio, oontains nunorous~ wall-rounded, snail 
Thol bedded with a weathered surfaoo of 

dark nettled gray ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2s2 
7. goiLoovo+ benoh~ probably underlain by white to 

grayy glauoonitic linestono ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 510 
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6. Linestone» white to yellow» fine grained» glauco- 

nitic» arenaceous» fossilifexcus ( trilobite hash"), 

thinly bedded. The weathered surface is a nottled 

dirty gray@ e ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e * 
~ e 25eO 

Soil- and vegetatio~vered bench» apparently 

underhain by areaaceous 1hsestone ~ . ~ . . ~ . . S, O 

4» Linestone» white» fine to nediun grained» glance 

nitic (glauconite is soattered but is sonewhat con- 

centrated in poorly defined bands) ~ foesilifexoue 

(tbi strilobite mh» bsd ), i beds 6 to IS 

inohes thich. Weathsxed surface is darh brown to 

gxuy ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4o 5 

3 ~ Linestone» gray xo yellow» slightly arenaceous, 

slightly glauoonitic. Weathered surface is l~t 
tan ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Oeg 

2 Linestone» white» fine grained» glauoonitic (glau- 

conite concentrated in poorly define4 horisontal 

bands)» in beds 6 to 18 inohes thich. Weathered 

color is a dirty gray e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 9og 

1, ldnestone, white to peaxly gray» crystalline, fine 

grained» contains naWy snail grains of glauconite 

and mmerous sna11 yellow patohes due to the 

weathering of glauconite» in thin well-dei'ised 

beds. The weathered surface is fairly snooth» but 

with nunsrous» snall» rounded bixps» snd is ~ 

dirty gray colex' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 



Total seasurel thfelmses of Cap Mouatata Xlaestons 

MANFy base Sot sgoN& ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

TAll aeaNIIkl thMgess of seot50ae ~ ~ ~ ~ o ~ ~ ~ ~ ~ 

Psst 
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The base of the seotion is looated at tbe river's edge oa tbe 

~ ast side of' tho Jones River aorese fran Jefferies' Ranting Canp apprexi- 

nately ono foot above tbo base of the Lion Nountaia sandstone. The soo- 

tioa prooeeds upstrean (south»»ost) along tho bluff uhiob forae the eeet 

baah of the river at this looality. This seatioa uas noasured booause 

the fresh exposures at this looality alicw a very good description of tho 

lithology of tho aasber. 

Riley foraation» 

Lion Nouataia sandstone asnbor 

Thiohaoss of 
Interval 

poet 

5. Sand, shale» and 1inestoao. Sand oonprisos asst 

of the unit» and io aediua to fino grained» white 

to green» highly glauooaitio» sholoy» oross 

bedded» in beds 1 1/2 to S iaohos thioh» and 

uoathers to a brouaish greea. Tbo shale is gray- 

ish green to ten» areaaoeous» glauooaitio, ia 

beds 2 to & inches thioh» and beoones nuoh less 

abundant in the upper part of tbe uait. Tho lino- 

stone ooueists of leases of otrGobite hasho 

which have a naxinun length of 48 inohes» and a ~ tbiohnoss of 6 inohos. Nost of tho lenses 

aro about 12 inobes long» and 1 1/2 iaobes thioh. 

The liaostono lenses boooao snsller aad loss 

ahmdant in tbe upper part of the uait, , . . . . i 29. 0 



Sandstone» brcwnish green, fine grained» shaley» 

glauoonitio» 1n beds 1/2 to 2 inohes th4dc. This 

unit oontains a phenonsnon c»hioh appears tio be a 

morn-like fossil. The feature ranges fran 2 to 10 

inohes in length and is ~ o~ighth to ons 

fourth of an inoh in diameter, It is a little 

brovner 1n oolor than the enolosing rook. Tbe unit 

wsatihers to a dlQ1 grey bream» ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 e2 

3. Sandstone» in alternating layers of fins Sr'. ned» 

shaley» sandstone» and laminated» very highly glau- 

oonitio saudetones, The beds of eaoh are about 3 

1nobes thief. The sbaley layers are the more re- 

s1stant of the tuo types, and focn a stair-step 

effeot on the outorop, The sbaley sandstone is greea 

to gray, and c»eathers to a dull, grey hlaob. The 

glauoonitio sandstone is bright green» weathering to 

gray green ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o go 6 

2, Sandstone, brcwn to green» medium to fine gra1ned» 

highly glauoonitio. Splotohes of purple are present 

shish apparently are a result of tbe oonoentration 

of hematite ccbioh represents one stage in the forma- 

tion of the hsnatlte nodules4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 048 

Limestone» ooquina of trilobite rosa'» glauconitie» 

very bard and resistant ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ t ~ 



Total aeesure4 thie}awse of Lioa Nouateia eandetoae 

wlbeI' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ a ~ ~ 

Totel EeesQzEd thiolBNoe of eeotioao ~ ~ ~ ~ e ~ ~ ~ ~ ~ 



Tho base of tho solAion is in tho uppox' Oap Nountain linostone 

at tho river's e4go 0, 8 niles dounstrosn (northeast) frxsx Jofferies' 

Hunting Oanp The sootion uas neasured southeastward to tbe Norgan greek 

Wolge aontaot, This section oontains foe freoh exposures and is partial 

ly nasked by soil oovur& but oontains unfaulted thioknosses of the Welge 

~ nd Lion Nountain ~bors in ths Upper Jones River area, 

MLlborns foxnationc 

Thiokness of 
Xnte real 

poet 

Norgan Creek linestono nonbook» 

$, Linestoaez dark perplex nodiun ~x slightly 

glauoonitio, usry aronaoeous, fairly uell bedde4 

in beds 1 1/2 to 3 inohes thiok. Weathers to a 

rounded surfaoo whish is purple in solar. . . . ~ ~ 

Total noasurod thiokness of Norgan Greek Mnestone 

n unbar ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Volga sandstone Nenberx 

4. Saudstouex light yellov to lark broun, nodiun to 

f ine grained x linonitiox ~n fossiliferous x uo& 

glauooniticx xnther resistsntx oovered uith an abun 

dent gxowth of turkey pear, priokly posrx nesquitox 

aud buok brush. Reoonposod sand grains that glitter 

distinotively in tho sunlight are oman, Tho 



veathered surfaoe is irregular and rounded 

Weathers to a yellow brovn to darb purplish brown . 
Total neasured thiohnese of Volga sandstone nsnber. . . ~2 

Riley fomation» 

Lion Mountain sandstone nenber» 

3 Sandstone and linestone The slope is partiaUy 

sobered by soil. The sandstone is green to brown» 

nediun to fine grained» highly glauoonitio» well 

bedded and erose bedded. The linestone ooours ae 

linses of highly indurated fragnents of trilobite 

lenains ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ \ ~ ~ ~ ~ ~ ~ ~ ~ ~ t 2gl0 

2. illuwlun in river bed. Believed to be underlain by 

glauoonit io sandstone ~ ~ ~ ~ ~ s ~ » ~ ~ ~ ~ ~ 

Total neasured thiehness of Lion Nountain sandstone 

$0»ber ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Oap Nountain linestons nenbsr» 

1 ~ Llnestone» gray to white» nediun to fine grained, 

glauoonitio (the glauoonite ooourring in very fine 

grains)» slightly arenaoeous» in beds 1 1/2 to 2 

inohes thioh» very hard and resistant to weathering. 

Weathers to a light gray. . ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total nsasured this@ness of Cap Mountain linestons 

nenbsr ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ 

Total neaeured thiohness of seotion. . 
~ ~ a ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ ~ s QJQ 
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The base oi' the seotion is looatod at tho river»s edge on the 

vest, side of the Janes Riser 0. 6 niles upstrean (southeast) fron Jefferies' 

tenting Canp. The enation vas neaeured to the soutbvest. 

Wilberns foznation» 

Thiohness of 
Iatorenl 

TeeL 

San Saba linestone nenber» 

Linestone» gray to yellev brovn» fine grained to 

sub-lithographic» slightly arenaceous, slightly 

glauoonitie» in beds 1/2 to 4 inohes thieh. 

Weathers to a light grey vith nany yellov stains. ~ $6. 0 

41 ~ Linestone» vhitie to brovnish gray» nediun to ooarse 

grained» in bede about 3 inohee thioh. Meathored 

surfaoe is grey to white vith a slight pinlrish 

tint o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 10o0 

40 Sandstone and linestone» interbedded. The sand 

stone is yellov to re&» fine grained» and nediun 

beddedi Tbe sandstone gets progressively redder in 

the upper part of the unit. The linestone is gray 

tio vhite» fino grained» erenaoeous» and fossGifep 

DIN ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ 34 0 0 

39. Soil~eared slope. Seliesed to be underlain by 

linestone ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4 o 0 



3$, Linestons, y»llovish brown to gray, fine grained& 

slightly glauoonitio, beds xxarlable in thiohnsss 

an4 ranging fran 1/2 to 5 inohes in thiohneka. i 
few thin shale partings are found bstveen ths 

thinner 11nsstone beds. Weathers to ~ y»llovikh 

brown ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5e5 

to»it with the San Saba nxnber. The dix»stion and 

anount of throw oould not be &eternixxed, 

37. Linsstone, y»llovish brown, nediun grained, alight- 

ly glauoonitio, in b»4s up to 1, 2 feet thioh. 

Weathers to a snooth, tan surface. . . ~ . ~ . . ~ 4. S 

Line»tone, drier to yellowish brown, nsdi~ grained, 

glauoonitiox 660 to nediun bedded ~ The beds grade 

fron tldn to nediun tld. ohnessek laterally Weathers 

to a ligh't gray o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 12tO 

35. Linestone and shale vith the linestone beds separated 

by the shale beds. Linestons ik vhits to gray, fine 

gre, ised, in beds 1/2 to 3 inohes thioh. The shale 

ik light greyx ealeareousx and oocurs in bede 1/2 

to 1 inch thixdc. The line»tone and shale vsathsr to 

a woo& skh gtsy o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 9eO 

34 Linestone, gray to purple, nediun grained, highly 

glauoonitiox fossilifexous (Qg~ggQg) x bedded in 

beSs 1/2 to 4 inches thioh. Weathers to a yellow 

Sr»ye ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 710 



Pest 
'Linsstone, ' grayish breve to yellow~ nsdinn grained~ 

rather resistant Thick bedded with 'beds np to 3 5 

feet thiok, Weathers to a snooth yellow surfboe, 11, 0 

32, Linestons and shale, The linestone nakes qp aors 

than 505 of the internal and is gray, fine grained~ 

in beds 1/2 to 3 inobss thiok. The linestone beds 

~ re separated by thin shale partings. The shale 

beds are gray, oalosreous, vali bedded in beds 1/S 

to 1 1/2 inohes thiok~ and are easily eroded. Tbe 

linestone weathers to a yeDov brown, vhile the 

shale veathars to a dull gray I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total nsasured tbiokness of San Saba linsstone nsnbsr. . ~ 
Point Peak shale nenber& 

31 ~ Biohexes~ pearl gray, sub litbographio~ as large ae 

15 feet in disaster and 5 feet in tbiokness. 

Biotat, cabbage-head struoture is exhibited on 

the upper surfaos of the biohezas. The bioherns 

are wary resistant to veathering and weather to a 

l igh't gray to tan ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 5 o 0 

30, Shale and linestone. The shale oonprises about ~ 
of the unit and is greenish yellow~ oaloareous~ 

thinly bedded and weathers to a dull gray green. 

The linestone is nore abundant in the lower part 

of the unit and is light gray~ fine grained, thinly 

bedded, and veathers to a de gray ~ ~ ~ ~ ~ ~ » 35. 0 



29. Shale and intrafoxnational soiiglosorate. Tho shale 

is grooaLsh yollov& oaloareous, in thin beds C to 3 

inohos Cbioh. The oosglonerato is oonposod of flat 

pebbles of shale and siltstono and oeours in bede 3 

to 5 inobes thioh. The shale and oonglsnerato nshs 

up about equal portions of the unit. Sown huge rip 

pie narhs ooour 'at this 1eusl. They ham a vave length 

of 3, 2 fest, and an onplitudo of ~ 5 foot, The rip- 

ple narhs trend in an east vest direction ~ . ~ . ~ 40. 0 

2S. Biobs~, yaei gray, ~~tbograpbis, larg, up to 

7 fest in dianotor. Oabbags head struoturo io ap 

parentq and sano of tbo reefs hauo ~ surfaoe struo 

turo that resonbies brain vhorls. Nunerous snall 

shale and siltstons pebbles that resonbl» the pob 

blas found in Point Posh intrafornational oon- 

glonsratos aro inoorporated in sons of tbe bioborns 

of Chio sense ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 6@0 

27. Shale, ~sb ~ to gr, sais~us, thin 

bedded vitb beds 1/2 Co 2 inabss tbioh. . . . . . 15. 0 

26, Bioherns, pearl gray~ nediua oined vith sons as 

largo as 4S inohes in disnetsr. They voathor out 

into large~ round, greg bwQdors, d fov of the 

bioherns onhibit a donut erosional offset. . . . . 3. 0 

25. Shale and linestone. Ths shale ashes up nest of 

the unit and is Can to green in solar It is in 



beds 1 1/2 to 3 inobes thiob, Tbe linsstons is 

white to gsnp, fins grained, glauoonitio, and well 

bed4S4 in beds 1 to 2 inobes thiobo ~ ~ ~ ~ ~ ~ ~ ~ 

Total »assured thiohness of Point Peah shale »caber. . . ~ 
Morgan Crash llnestons nenberi 

24. Linestone and siltstone. Linsstone is ~ to 

brown& no&inn grained and in beds 8 to 12 inobes 

thiok. The siltstone beds nab» up less of' ths 

seotion than the linestone beds. The siltstone is 

gray& oaloareous an& be&de& in be4s about 4 inohes 

thioh. Both the linestone and siltstons weather 

to a duQ Br''s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s 3 o7 

23, Be~vere& slope, Believe& to be underlain ly' 

linestoue ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5 ' 5 

22 ' Bioherns, sub-litbographioq pearl Br'', large~ up 

to 8 feet in disaster an4 3 feet in thiobness. 

Oabbag~ead struoture is din, but apparent. Tbsp 

often weather out into a donut pattern. Tbe 

weathered surfaoe ie light to darb purplish ~. ~ 8. 0 

21 ~ Linsstone~ pearl gray~ no&inn-fin~a&, fair+ 

weil bedded in beds 2 to 6 inohes thielr. Beatbsrsd 

surfaoe is Br' to wood ash &neer. . ~ . ~ ~ ~ ~ ~ ~ '19. 0 

20 BiobeI%5 y subi'litbograpbio ~ pear 1 grsiTy snsll g up to 

26 inches in disaster and g inohes in thiokness. 

Tbsp' weather out into round boulders with a dull 

purplishi grsiT surfaoe ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '1 o5 



19. So~oared slope. Salford to be underlafn by 

f~fneg 1fnestonee ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 10og 

tg. Shale and linestone is alternating layers. Shale 

is yellovish green, oaloarecus, glanoonitio, poorly 

bedded fn beds 3 to 3 inohes thioh and in layers up 

to 18 inohes thiah, Heathered oolor fs a dull 

grayish green. The lfnestono is light grey& fins 

grained~ shalsy~ slightly glauoonitio, vali bedded 

in beds d to 8 inohes thfoh and in layers up to 36 

fnohes thfo14 ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4500 

17 Linestone, yellovish green, shaley, arenaoeous, 

~ asefvs)y bsddedy easily eroded Weathers te a 

vood ash gray e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3 o V 

16. Lfnostone~ pearl gray, sub-litbographio, sell bedded 

ia beds 1/$ to S inohes thioh. The beds are separated 

by very thin stringers of shale. Weathered aurfaoe 

is a grayfsh tens ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Oo5 

'll. Lfnestone, pearl gray, nediun to tins grained, mr@ 

hard ang fosslliterous. The f'ossil' appears to be the 

braohiopod mgggggg ~. Meathsred surface is 

snooth and light gray in Oslo r o ~ ~ ~ ~ a ~ ~ ~ ~ ~ 1 op 

1$. Shale, yellovish green, oaloareous~ poorly bedded. 

Weathers to 4 vood ash gray o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1@4 

13. Lfnestone~ nestly ooqufna oonposed of trflobfte re- 

nafns~ very resistants green to grey on veathsrsd 

surf aoe ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ 0 0 4 



12. Ldnestone» grays fine grained, glauoonitio» arenaoe 

ous, silty» bedded in beds about 2 inohes thioh. 

Weathers to a grey greene ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 o 5 

$1, Linestone, pearl grey, nediun grained, slightly 

glauoonitio» vali bedded in bode 4 to 7 inohes thioh» 

Weathers to a greyish tan ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3eV 

10m Linestone» greenish tan» fine grained, arenaoeous, 

silty» slightly glauoonitio, Weathers to a dull 

IN ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ 306 

9. Linestone» pearl gray, nediun to fine grained, glan- 

oonitio» slightly aronaoeous vith the sand grains of 

~ ediun siss and veD rounded» poorly bedded in beds 

2 to 3 inobes thioh. Weathers to a vood ash grey 2. 0 

8. Ldnestone end shale in alternating layers. The 

linestone is light grey, nediun to fine grained, 

faintly glauoonitie, end rather resistant» found in 

layers 12 to 18 inches thioh. Tbe abele is yellevtsh 

green» oaloareous, in layers 6 to t2 inohes thioh» 

and is easily eroded. Weathered surfaoe of sand and 

shale is a dirty grey t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Sej 

T. Linestone» vhite to light, grey, nediun to fine 

grained, glauoonitic, bedded in beds 6 to 8 inches 

tld. oh. Weathered surfaos is snooth and dirty gray 

in oolore ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4e9 



6, Shale, greenish yeDow~ oaloareouss oontains sons 

fins grained saudi gasify eroded, in beds 2 to 4 

1nobos thioh. Weathers to a light wood «sh gray. . 1 ~ 5 

$. Linestone~ greeaish grayv fino gra1neds gltunionitio, 

arenaoeous, silty~ in beds 2 to 3 inohes tld. oh. 

Weathers to a dirty grsyo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 206 

4. Linostone~ fine grained, greg to light purple, 

gkauoonitioe alertly arenaceous v well bedded. 

Weathers to a Gght grey ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ 3+0 

3 Linestone~ grey to purples nodiun to fine graiaedv 

arenaoeoues silty~ 1n beds 6 to 12 inohes th10k, 

Weathered surfaoe is irregular and grayish leown in 

0010r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 6t $ 

2. Linestono~ grey to 11ght purples nediun grained& 

arenaoeous, glauoonitio, in beds g inohes thioh. 

Weathered surfuoe is onooth and light gray in 

oolor ~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

fault Conpletely within the Morgan Creek. The throw 

oould not be datelined. 

Linestone, purple, nediun grained, glauoonitio, 

very arenaoeous, well bedded in beds 6 to 12 inches 

thiak Weathers to a tannish purple. Ripple narhs 

are found at the top of this unit, They have a 

wave length of 7, 5 inches, and an anplitude of 2, 0 

inohes ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e 



Total aeamnak tbsp. obsess of Morgan Oreet llaaatone 

SNOOP ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ QgQ 

Total seasQ1%d thioRNHla oi eaotioaq ~ ~ ~ ~ ~ ~ ~ o ~ e /+gal 




