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GEOLOGY Ok THE SOUTH MASON AREA~ TEXAS 

ARSTRACT 

Rocks of pre Cambrian, Upper Cambrian, and Lower Ordovician age 

are present in the South Mason area~ Mason County, Texas, Strata be- 

longing to the Upper Cambrian series are divided into two formations~ 

the Riley and the Wilberns. The seven members of these two formations 

were mapped in detail in the South Mason area 

The Riley formation which inc1udes all the Cambrian strata in 

central Texas beneath the Wilberns formation~ is separated into the 

Hickory sandstone, the Cap Mountain limestone, and the Lion Mountain 

sandstone members, This formation is about 650 feet thick in the South 

Mason area Pre-Cambrian granite and metamorphic rocks cropping out 

in the northern and eastern parts of the area are overlain unconformably 

by the Hickory sandstone, The Hickory is essentially a coarse-grained~ 

yel1owish-brown to dark reddish-brawn, nonglauconitic sandstone, The 

lower part of the Cap Mountain limestone member is made up of calcareous 

sands alternating with arenaceous, brown limestones. Limestone beds 

comprising the upper portion of the Cap Mountain are gray~ granulars 

slightly glauconitic~ and fossiiiferous, The highly glauconitic Lion 

Mountain sandstone member overlies the Cap Nountain limestone Lime- 

stone beds near the bass of the Lion Mountain ara composed essentially 

of trilobitss, 

The Wi1berns formation is subdivided into the Wanga sandstone~ 

the Morgan Creek limestone, the Point Peak shalea and the San Saba 

limestone members, These members have an average total thickness of 

about 653 feet in the South Mason area. The Welge is essentially a 



ye~-brown to brown, nonglauconitic sandstone, The lower part 

of the Morgan Creek is characterised by reddish to purple~ very 

arenaceous limestone beds which grade upward into greenish-gray, 

coarse-grained, glauconitic~ and very fossiliferous limsstones, 

Overlying the organ Creek limestone member are the interbedded green~ 

calcareous shales, siltstones~ limestones~ and conglomex'ates of the 

Point, Peak shale member. The thick stromatolitic biohera sone at the 

top of the member is mapped as a separate unit throughout the South 

Mason ares Calcareous sands and arenaceous~ granular, fossiliferous 

limsstones make up the San Saba limestone member. 

Sedimentation contixsxed across the Cambrian-Ordovicdxnx bo~ 
without any apparent interruption Rocks of the ELlenburger group 

are exposed in the southern part of the South Mason area The group 

was not subdivided into formations but was mapped as one unit, The 

Ellenburger rocks are primarily white to gray, sublithographic, and 

nonglauoonitic 

The formations in the area strike northeast-southwest and dip 

about 8 degrees to the southeast. Faulting in the area took place 

near the close of Paleosoic time, The faults are normal and txend 

northeast-southwest. They are high angle faults which range in throw 

from somewhat less than 100 feet to over 1300 feet. A11 maJor faults 

in the South Mason area branch into fault slivers, A. change in stxike 

and dip of the beds from their normal, regional values is noted along 

the maJor i'suits 

Indirect evidence points toward a very gentle folding of the 

Paleosoic rocks, 



Ground water is a very important natural resource of the area~ 

The most important aquifers in the Gentral KLneral region are the 

Hickory sandstone and the Kllenbuzger limestone. Weathered granite 

in the South Mason ~ is used for road metal, Hickory sandstone 

and Cap Hbuntain linsstone have been used in the area as building 

stone. There is little possib11ity for oil or gas production in 

the South Nason area+ 
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GB3LOG 
' 0 THE K)UTH!IAM~!! EDEMA TEXAS 

INTRODUCTION 

STATEi'ZVZ OF PROBLEM! 

The primary purpose oi' this paper has a twofold aim: (1), to 

determine the structure and stratigraphy of the Upper Cambrian strata 

in the South Nason area~ and (2), the preparation of a geologic map 

of the area based on data gathered in the field. Secondary consider- 

ations of considerable importance are: (1), the structural develop- 

ment of the area; (2), the relations:. 'p of the Upper Cambrian strata 

to the unc!erlying pre-Cambrian granite and metamorphics and to the 

overlying basal Ellenburger group of Ordovician age; (3), thc geologic 

I I 

history of the area; and (h), a resume of the economic geology of the 

arose 

LOCATION 

The South Nason area, approximately twelve square miles in extent, 

is located in Nason County on the southwestern flank of the LLano Up- 

lift in central Texas, The city of Nason lies in the northern part 

of the area. 

ACCESSIBILITX 

The city streets of Nason, U, S. Highway 87, and State Highway 

29 provide ready access to the northern part of the area Hill 

Springs road, having an aII-weather caliche surface, forms the west 

boundary of the area, Farm Road 1723 provides paved access a~mng the 

east margin, Unpaved, but all-weather, James River road continues 

southward to the Llano River from its junction with Farm Hoed 1723 



approximately two miles south of Mason, Rough but passable ranch 

roads provide access to the interior portion of the area In the 

extreme southern and southwestern region, where the topographic re- 

lief is greatest, these ranch roads «re few in number and exist as 

mere rock-studded trails 

METE)DS OP FIELD WORK 

The field work was carried out between June 16 and August 3~ 

1951' The mapping was done on acetate paper covering contact prints 

of vertical aerial photographs prepared by the U, S. Department of 

Agriculture The approximate scale of the photographs is one inch 

equals 1667 feet, The area mapped is within photographs 88~ 89~ 90~ 

and 91 of series DFZ-3E~ dated November 2~ 1948 ~ Most of the fores 

tion contacts and faults were walked out and the geology plotted on 

the photographs in the field with the aid of a stereoscope, Other 

contacts and faults were determined from a stereoscopic examination 

of the photographs ~ Their locations were than checked by closely 

spaced traverses, 

The dips and strikes of the iormations as plotted on the map 

represent an average of several readings made with a Brunton compass 

in the immediate vicinity of each point. A magnetic declination of 
ten degrees to the east was set on the cospasse 

The measured and described sections represent the best exposures 

that are to be found in the area mapped and in the area covered by 

the adJacent photograph west of Mason (~X-188) ~ 

All sections were measured as nearly as possible in a direction 



perpendicular to the strike, and the dips were averaged, Strati- 

graphic thicknesses were measured with a Brunton compass, The avexage 

angle of dip of the strata was set on the vernier~ and readings were 

made on a graduated rod, 

A plane table traverse vas made along one section (Plate I~ A-At) 

in order to obtain exact horisontal distances and elsvations for a 

cross section along the same route. Horisontal distances f' or two 

other cross sections were scaled from the aerial photographs. Relative 

elevations were estimated by using a stereoscope 

REVIEW OF THE LITERATURE 

The first scientific account of the geology of the region border- 

ing the Llano uplift in central Texas was the early work of Dr, Ferdi- 

nand Roamer (1846) ~ In this paper Roamer gave an account of the area 

ad)scent to the Central Mineral region on the south. Concerning the 

central area, Roamer called attention to "the enchanted rock" about 

twenty miles north of Fredericksburg~ which be assumed to be part of 

the crystalline mass of the Rocky Mountains Although this and other 

conclusions on the inner area were erroneous, they vers based on in- 

formation given to him by others. Boemsr had not seen the area Two 

years later the results of more extended observations by Roesmr (3J34S)~ 

over a wider area~ were puhlished He called attention to a balt of 

igneous rooks and Paleosoic strata croppirg out, between the Pedernales 

and San Saba rivers. Prom fossils present in these rocks he called 



the latter Silurian strata and Carboniferous lhsestoneo Roemer was 
1 

tbe first to deny the existence of a pzominent zeuntain range which 

had been shown on previous maps to exist in the San Saba region 

His descriptions of the geology of this region of Texas were the 

first to be published Later field studies led to 0he appeazunce 

in 18lg and 1852 of Roamer~a most famous and historio volumes relat- 

ing his explorations and observations in the Indian country of central 

Texas The first of these two great works represents the first pub- 

lished report on the stratigraphy and paleontology of the Psleosoic 

in the Central Mineral region of Texas, In this report Roemsr (1849) 

gave a vivid account of the general geology of the Central Mineral 

region and prepared the first geologic map of Texas. The map is 

crude and inaccurate, but it contains all the definite information 

known at that time The Cretaceous rocks of Texas were outlined 

and described in this paper. Roamer was the first to note the absence 

of Devonian strata in the central area, He is given credit for first 

announcing the ex44ence in this region of Lower Silurian and Carboni- 

ferous rocks, and he was the first to describe characteristic fossils 

of these strata Roemez announced the discovery of these beds in 

1848z but he considered this earlier work to be of a preliminary or 

reconnaiseanoe nature, Roamer (1852) gave a more detailed account 

of the Texas Cretaceous in the second paper This monograph also 

strata are now referzwd to as the KLlenburger group 

of Lower Ordovician agee 



contains excellent pictures of Cretaceous fossils with complete and 

exacting descriptions 

Travelling with an expedition of Arsy' engineers in 1855 and 18/6, 

Dr. G. G. Shumard (1886) gave a brief description of the geology along 

their zoute through the San Saba River valley to Fort Hason and Fred- 

e�ricksbur. 

Xn a letter to the Corresponding Secretary of the St. Louis 

Academy of Science, B, F. Shumard (1859) reported the extensive develop- 

ment in Barnet County of Lower Silurian rocks equivalent to the Potsdam 

sandstone (Vpper Cambrian) and Calciferous sandrock of the New York 

System These are the basal limestones referred to by Roemcr (1848) 

as Lower Carboniferous. B. F, Shumard (1861) is given credit for the 

initial description oi' the Potsdan group and its fossils. He was also 

the first to do reliable stratigraphic work in the Primordial Zone of 

Texas. "The Primordial Zone of Texas, " so states Shumard (p. 214)~ 

emay be described as a series oi' light colored, pure and impure dolo- 

mites, limestones, gritstones and conglomerate, presentinI an aggre- 

gate thickness of fzom sight to ten hundred fest, and separable into 

two well marked divisions, of which the superior represents the Cal- 

ciferous sand group and the inferior the Potsdam sandstone of the 

northwest. " At that time the presence of these rocks were noted in 

Burnet, San Saba, Llano, HcCullosgk Nmon, and Lsmpasas counties. 

Roemer~s paleontologic data was revised by Shumazd in this paper 

Several measured sections were given, and nine new species of Cam- 

brian fossils were described, 

S. B. Buckley (1874)z State Geologist in 1874z arbitrarily 



classified all granites in ths Llano region as Asoic (p. 15) ~ He 

further stated that these granites are younger than ths mstmerphic 

rocks with which they azs associated, The mineral resources end 

general geology of the region were briefly discussed, 

Ten years later Walcott (1884) visited the Central ~ 
region, studied the rocks, and established the Upper Cambric age of 

ths Potsdam gmup. To the Lower Cambrian strata Walcott gave the 

name Llano group. He assigned a pre-Potsdam age to the masses of 

granite in western Burnet County and all through Llano County. He 

believed these granites were "extruded" near the close of erosion of 

ths Llano gxoup and before deposition of the Potsdam. 

R. T. Hill (1887)~ in a review of Texas geology, mentioned 

briefly the Llano region and noted especially the importance of the 

work of Hoemer and Walcott, In a later paper Hill (1889) assigned 

a late Carboniferous or post Carboniferous age to the granite of 

southwest Burnet County (p 291), the same granite which he believed 

Walcott had stated to be of pre-Potsdam sgei It was also the opinion 

of RLll that the alleged Devonian of H. F. Shumard (1859, p. 673) is 

identical to the Carboniferous limestone of Horth Texas, The erosion 

of Lower and Upper Cretaceous sediments from the central area was 

discussed by Hill. {1890) in the first of two papers pertaining to 

the geographic features of Texas~ 

The Geological and Mineralogical Survey of Texas was created out 

of the Geological Survey of Texas by act of the ~ciel Session of 

the Twentieth Legislature of 1888 ~ The purpose of this survey was to 

report on the mineral and other natural resources of the State, 



B» T. Dumble (1890)~ in his repozt as State Geologist and Director of 
the pro)oct, gave a review of Texas geology as developed by ths sur- 

vey. It was at this time that the first comprehensive geological 

~tion of the Central i1ineral region was made, T ~ B, Comstock 

(1890) reported on the geology and mineral resources of the area 

Comstock divided the pre-Paleozoic metazorphics and granites of the 

Archean and Eparchean eras into the Burnetan, Fernancbm, and Texan 

periods (oldest to youngest) ~ Rocks of these periods were noted in 

Mason County» chiefly in the northern and eastern portions» He was 

the first to name the Valley Spring series (acid and basic schists) 

and the Packsaddle series (marbles and shaly beds) ~ These strata 
were included in Walcott's original Llano gzoup of Cambrian age» 

Comstock stated that granitic intrusions and extrusions occurred 

throughout ths Bparchean era~ granitic protrusions took place during 

Cambrian time. Comstock ca1led attention to the fact that Hillzs 

Carboniferous granite in Burnet County did not include the earlier 
pre-Potsdam extrusions of b'alcott. The Liam (Lower Cambrian) strata 
of Walcott was defined as Middle Texas (Eparchean)» and a considerable 

portion of @alcott&s potsdam group was included in the Hickory series. 
Comstock divided the Cambrian system into the Hickory series 

(Lower Cambrian?)» the Riley series (KLddle CambrianZ)» srd the 

Xatsmcy (Potsdam) series (Upper Cambrianl ) ~ He noted ths occurrenos 

of the Hickory series and the Riley series in Mason County between 

the city of Mason and the Llano River, The Batemcy series was sub- 

divided» by lithologic evidence, into tnree units& (1), the Potsdam 

sandstone~ (2)» the Potsdam flags) and (3)» the Potsdsm limestone» 



Concexning the Silurian systems Comstock made the following state- 

ment (p 294) x "The lithologic and paleontologic transition fxom Cam- 

brian to Silurian is not violent; at the sana time there is an evident 

stratigraphic unconformity in most sections. " Because ths paleontolo» 

gic separations did not correspond to the stratigraphic breaksx Com- 

stock tentatively subdivided the Silurian into the Leon series 

(Caxmdianx) below overlain by the San Saba series (Trentonl) ~ Reef 

11 H b d taiafJc ~Steno ta ~ are mp ad i th ~h baal& 

of San Saba River east of the lfason-Brady highway bridge, Comstock 

p3aced these beds in the Hinton division of the San Saba series~ 

In the section pertaining to the economic geology of the regions 

Comstock discussed precious and bass metals, manganese and iron ores, 

rare minerals and precious stonesx building and refractoxy materials, 

materials for painter and miscellaneous economic products. 

Ralph 8, Tarr (1890) wrote a paper on the origin of some topo- 

graphic features of ~ Texas and their relation to the later 

history of the superimposed drainage system, This drainage began 

on Cretaceous strata in Tertiary time, After the renoval of these 

softy fairly horisontal strata' it found itself superiuposed upon 

the harder~ underlying Paleoaoic rocks, Proof of thisx according to 

Tan, is seen in the central Faleosoic area where the covex has only 

partially been removed and denudation of the Cretaceous is sti11 in 

progress. In a second paper published the same years Terr (1890) 

presented further evidence supporting the superisgasition theory for 

ths origin of the drainage system The base levelling action of the 

Colorado River has been retarded by the presence of hard Silurian 



rocks. Everywhere axe signs of attempts at rejuvenation. Terr gave 

an explanation for the divide separating the drainage systems of the 

Colorado River and the Brazos River and related why this divide is 

closer to ths Colorado River. 

The Second Annual Report of the Texas Geological Survey (Bumble, 

1891) is concerned primarily with the mineral resources of the State, 

Comstock (1891) made no important modifications in the prel~ 
classification of the strata as reported in ths First Annual Report 

He commented on the provisional existence-a designation which he 

inferred may not hold after the characteristic fossils are identifisd- 

of limited areas of Devonian rocks, Special emphasis was given to 

the econonic aspects of' the region, Various mining areas and poten- 

tial mining areas were discussed; cross sections illustrating compli- 

cated structural conditions were included, 

E, T. Dumble (1898) discussed the geologic history of Texasa 

devoting a sect'on to the Central Hineral region, He commented on 

the Granite Highlands (pi 482)~ a mountain system varying in elevation 

from seven to eight hundred feet and fringed by Paleozoic rocks~ ex- 

tending from Burnet County westward through Llano County and into the 

eastern part of Nason County, 

R. T. Hill (1901) made this statement, in a paper written at the 

turn oi' the century, concerning the Cambrian strata of the Central 

Xineral region: "These rocks were originally reconnoitered by Roemerv 

and were further studied by Shumard (B. F, ), but Walcott presented 

the first classification, showing their unconformity upon the under- 

lying Algonkian, giving measureueats of their thickness, smd 
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demonstrating that they represent only the Middle and Upper Cambrian 

stages. Comstock has later given much detail of the distribution of 

these rocks, but has erroneously assigned their basal portion to the 

Lower Cambrian. " 

Sidney Paige (1911) named and described the Wilbernsf Cap Moun 

taina and Ellenburger eformations. " He discussed the economic resources 

of the Llano-Beet region and gave an excellent description of the 

pre-Cambrian geology, The Packsaddle schi, st and Valley Spring gneiss— 

units originally named by Comstock — were redefined and regarded as 

Algonkian rocks. Page believed these pre-Cambrian strata to be of 

sedimentary origin. He used the term Hickory sandstone instead oi' 

Comstock~s term Hickory series. The geolog~ of the Llano and Burnet 

quadrangles were mapped in detail by Paige (1912}. 

The first comprehensive geologic map of' Texas was published in 

1916 by the Bureau of' Economic Geology and Technology (Udden, et ale 

1916) ~ This map~ essentially a compilation of other publicationsa 

was drawn on a scale oi' 1: 1, 500, 000. On it tne Ellenburger, WQ. 

berne, Cap Mountain& and Hickory are shown as one unit Pre-Cambrian 

rocks are undif ferentiated, 

The occurrence of algal limestone in the Wilberns shales in 

Mason County was noted by Dean (1931} 

Cuyler (1931) wrote a paper in which he stressed the usefulness 

of vegetation as an indicator in mapping geologic structure. His 

investigations leading to this paper were carried out in the Cretaceous 

rocks of central Texas 

Deke and Bridge (1932) used faunal evidence to correlate 



ELLenburger limestone in the Camp San Saba area in northern Nason 

County with similar strata of the Ozark region in Hissouri, Although 

a lithologic sequence within the ~enburger was remgnized~ no for- 

mational boundaries were proposed at that time After an exazdnation 

of the Cryptozooan reef beds in the Upper bilberns of the Camp San 

Saba region, it was generally felt by the authors that these beds 

might be designated a separate i'ormation at some later date. "If 

. . . a new name is desired, the authors feel that it would be wise 

to revive anrl redefine Comstock~a poorly defined and now completely 

abandoned term &San Sa' a' formation (Comstock, 1890, p~ 307) j as 

especially appropriate, ~ ~ ~ 
" (p 729) ~ 

The pre-Cambrianv Cambrian, and Ordovician systems of' the Llano 

region were revered briefly by Sellards (1932) in his report on the 

stratigraphy of Texas, Stenzel (1932) redefined the Valley Spring 

gneiss and stated that it is of igneous origin and intrusive in the 

Packsaddle schist. Sellards (1934) discussed the dei'ormation of the 

Llano region during paleozoic time in his report on the structure 

aod economic geology of Texas. in the same rcport Stenzel (193$) 

reviewed the pre-Cambrian structural conditions in the Llano region, 

Stenzel (1935) reported on pre-Cambrian unconformities in Llano 

County, He used the term unconformity loosely to include the time 

interval between various structural and intrusive breaks The nature 

of the granitic intrusives at Sixmile quarry in L1ano County led to 

the assumption ~ ~ ~ "that the time intezvals between some, if not 

all, intrusions of different structural type were large (p, 116). » 

Dzrton checked formation outcrops in the uplift area in 1933z 
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collected unpublished geological information on the area, and con- 

structed a new State geologic map (Darton~ et al~ 1937) ~ On this 

map vere plotted~ for the first time~ the outcrop areas of Hickory 

sandstone, Wilberns and Cap Mountain 1imcstones~ and KLlenburger 

limestone ~ 

The Lion Mountain sandstone member of the Cap Mountain fora 

tion was named and described by Bridge (1937) ~ Rocks on the western 

side of the uplift were ~d by' him~ and amny of Rosser~a type 

localities were redescribed~ 

Bridge and Girty (1937) redescribed the Paleoaoic fossils faum 

the Central Mineral region originally described by Rosser in l8)t9 

and 1852 ~ The original localities of Roeaar were reestablishsd~ and 

ths stratigraphic horiaons vere accurately determined 

The first description of ventifacts occurring in the basal 

Hickory sandstone of central Texas vas presented by Barnes and P~ 
son (1939) ~ The report contains a map of Hickory sandstone ~ 
areas in central Texas showing ventifact localities situated in Masons 

Ltanov snd Blanco munties, 

The abstracts of twc unpublished manuscripts by H Bo Plummer om 

the origin of travertine deposits iu the LLano region were published 

by the Geological Society of America (pluwaer~ 1939 and 1945) ~ another 

of his abstracts on tha sane subJect was puhU. shed by the Texas kcad- 

emy of Science (Pluwosr~ 1944) ~ These abstracts state that travertine 

originates frea ths precipitation of calcium carbonate from aerated 

spring water that has become saturated with calcium bicarbonate, 

Barnes (1940) gave an outline of the pre-Cambrian geology of the 



Llano uplift in a report covering the proceedings of a field trip to 

the region; most of this data was quoted from Stenzel (1934) ~ Paleo- 

zoic and P1esozoic geology were discussed briefly, and a sketch map 

of the Llano uplift on a scale of 1 : 937, 500 was included, Barnes 

considered the Eilenburger to be Camhro-Ordovician in age. In a 

similar field trip report Plummer (1940) discussed briefly the geolo- 

gic history of the Llano region. He commented on the regional struc- 

ture and listed seven classes of local structure. The age of folding 

and the effect of local structure on topography were also discussed, 

Plummer placed t1m Ellenburger in the Ordovician system. A ma/or 

portion of th: report was devoted to a description of the geology at 

numerous stops along the route of the field trip, 

The larger bodies of pre-Cambrian, coarse-grained granites in 

the Llano-Burnet uplift were studied by EeppaL (19') ~ He was parti- 
cularly concerned with the structure an1 texture of these granite 

masses ~ 

An unpublished report written by 11ridge and Dames on the strati- 
graphy of the Upper Cambrian strata in the Llano uplift was given be- 

fore the Geological Society of America at the December, 1941, meeting 

in Da11as~ Taxes. In the published abstract of this paper Bridge and 

Barnes (1941) indicated that the Wilberns formation is made up of four 

members — no names were proposed. These members are a basal sandstone, 

a glauconitic limestone& a green calcareous shale~ and a lizmstons at 

the top, The authors stated that Cambrian dolomites formerly mapped 

as ELlenburger in the northeastern and eastern parts of the uplift are 

equivalent to a portion of the youngest members of the Wilberns formation, 



Plummer (1943) wrote a short paper on the discovery of a new white 

quartz sand near the middle part of the Wilberns formation in north 

western Mason County ihis exceptionally pure sand vas found in a 

bluff on Leon Creek southeast of the town of Erna 

Barnes (1944) published the previously named Upper Cabrian units 

in the Llano uplift, Pre-Wilberns units vere given formational rank 

vith the exception of the Lion Hountain sandstone, which Barnes desig 

nated as a member of the Cap Hountain limestone. The Wilberns forma- 

tion was divided into four members& Welge sandstones Norgan Creek 

limestone, Point Peak shale~ and the San Saba and Pedernales dolomite 

(equivalent facies) ~ Descriptions of these units were not given~ but 

Barnes referred to an unpublished manuscript by Bridge and Parnes 

wherein these members weze naraed, 

A progress report on the stratigraphy of the Ellenburger group 

in central Texas was, . repared in 1945 by Cloud~ Barnes~ and Bridge 

(19+) ~ "The present report~" so state the authors~ "was prepared 

and is issued as a progress report~ in order to make available to 

the petroleum industry at the earliest date consistent vith sound 

geologic practice results of a point study of the KLlenburger group 

(p. 133) ~" The Ellenburger limestone was revised to the ZLLenburgar 

group and restricted to the Lower Ordovician, The three formations 

of the group, Tanya' ~ Gormans and Honeycut, were named for the first 
times and descriptions of their stratigraphy were presented, The 

name Riley foraation wm proposed for Vpper Cambrian strata of pre 

Wilberns age, with toe Hickory sandstone, Cap Hountain lismstones 

and Lion Hountain sa istone designated as members. A brief description 



was given of the Upper Cambrian stratigraphy at several localities, 
The importance of the Hickory sandstone and the ELlenburger 

group as aquifers in the Llano uplift was discussed by Plunsmr (1946) 
in his report on the water resources of Texas 

Bridge~ Barnes~ and Cloud (194/) provided a standard reference 

to the seven members and two fozmations of the Upper Cambrian in ths 

Llano uplift, All the units were named and redefined~ and the strati- 
graphy of each was thoroughly described, 

Cloud and Bridge (1948) presented a basic study of outcropping 

Ellenburger rocks occurring in central Texas in their final report 

on these strata, Emphasis was placed on features having a possible 

significance in the search for new so~ress of petroleum Portions 

of the preliminary report (Cloud, Barnes~ and Bridge, 1945) were re- 
peated while other sections were used after appropriate revision 

Pre-Ellenburger strata were briefly described at several localities 
throughout the Llano region. 

Plummer (1950) briefly reviewed the pre-Carboniferous strati- 
graphy of central Texas in his report on problems of Carboniferous 

stratigraphy and paleontology in this region 

Blank (1951) discussed degradational processes in operation on 

the granitic masses cropping out in the Central Hineral region, 



GBOGRkPHT 

CL1MkTE 

The South Mason area is located in a seaL-arid region of Texas+ 

The rainfall averages about 22+ inches per year in Mason County~ 

there is considerable variation in the precipitation from year to 

year~ United States Weather Bureau statistics for contiguous counties 

indicate that most of the rainfall in Mason County cones ~ April 

and Movember~ however~ it is often very unevenly distributed through 

out the year, It is not unusual for heavy rains to bring one-third 

of the annual precipitation to the county in a single week, 

The mean annual ~tore is about 64o F. iverage ~ 
temperatures for January and July are 47, IP F, and 83 Fi respective 

ly~ whLle the extreew temperatures for winter snd summer range fran 

a ainfmm of W F, to a ~ of U. O Fi ~ temperature 

ranges may be as mncb as 30 degrees in both winter and summsri The 

average temperature during the hot, drys summer days is about 90 F, 

VEG5 TATION 

Ths vegetation belongs to hardy yilant types typically found in 

areas where the terrain is rocky, where the precipitation is moderates 

snd where temperature ranges are rather severe, 

FLant life is rather uniformly distributed over the unoultivated 

portions of the ~brian t~, The dark sandy loan soils de- 

veloped from yra4mabrian rocks support a variety of ahrubee aesguite~ 

scrub live oak@ and black Jack oak ~ 

Many types of vegetation grow on the Paleosoic strata' The 
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limestone formations support an abundance of oak, cedar~ prickly pear~ 

Spanish bayonet~ catclaw~ agerita, and Nexican persimmon Nssquitea 

bee-brush~ and catclaw are common on the shale and sandstone formations, 

Pecan, sycamore, willow~ and elm trees are found along Comanche Creek 

and its tributaries, Grasses present thxoughout the area are buffalo, 

needle~ curly mesquite~ and crowfoot, 

lHDDSTRT 

The chief industry in Nason County is medium-scale ranching and 

stock farmery. Beef cattle is the leading income producer3 sheep and 

wool production is second. Secondary agricultural products consist 

of corn~ wheat, peanuts, hays barley, watermelons~ fruits and vege- 

tables The city of Nason is the retail and shipping center for the 

livestock industry 
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P HYSIGGHAP NY 

PHYSICAL FEATURES 

The South Nason area lies on the southwestern flank of the Llano 

uplift in central Texas. Post-Cambrian strata of the region have been 
F' 

bowed upward by pre-Cambrian batholithic intrusions to form a large 

structural dome. This doming is indicated by. the great gape in the 

sedimentary record. The absence in the region of' Lower and Niddle 

Cambrian strata, as well as sediments of Siluriana Devonian~ NLssissip- 

pian~ Jurassic~ and ~sic age~ all indicate the presence oi a land 

area in the region during much of Paleosoic and Nesoaoic time, Pre 

Cambrian basement rocks have been exposed by erosion, thus forming a 

broad topographic basin surrounded by a rim of Paleosoic and Cretaceous 

strata which protrude at isolated areas into the basin, The relief 
in the Llano region is about 1600 feet' The highest points between 

Nason and Frederic cksburg~ is somewhat over 2200 feet above sea level, 

The highest point in the South Nason area, approximately 3600 feet 

northwest of Tod Nountain (Plate I), is about 1800 feet above sea 

level, 

Basement pre-Guabrian rocks in ths South Nason area are present 

in the north and along the eastern margins while Paleosoic rocks oc- 

cupy the remainder of the area. The ~ relief throughout the 

South Nason area is about 300 feet 

Where pre-Cambrian rocks are exposed erosion has produced topo- 

graphy of low relief, Distinction between the physiographic features 

resulting from the presence of metamorphic and granitic rocks is not 
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pronounced in tne South Eason area. Caref& examination~ howevers 

will show that weathering of metamorphic rocks has formed crescent- 

shaped hills of low relief, The general configuration of the land 

surface underlain by granite is flat to slightly undulating, 

The lowermost sandstones of Upper Cambrian age generally erode 

to fern flat-lying areas, The more resistant dark, finer grained 

sandstones higher in the section form northeast trendin cuestas having 

steep escarpment slopes and gentle dip slopes. Upper Cambrian lime- 

stones also form prominent northeast trending ridges separated by the 

gentle slopes oi' weathered shale. 

The Lower Ordovician rocks have no definite alignment as do 

those of the Upper Cambrian sequence, but instead tend to form a 

roIling type of topography, Eith the exception of Tod Mountain~ 

which is composed of dark, resistant sandstone in the upper part of 

the Hickory sandstone member of the Riley formation, relief is greater 

on the Ellenburger then on the older Paleosoic snd pre-Cambrian strata, 

EROSION", L AGEECIES 

Where veggtation is meager, processes of denudation have had 

their madam~ effect upon the topography of the South!tason area 

Running water~ following heavy rains of short duration, has been the 

most effective agent of erosion. In areas where the vegetation is 

scarce or absent the effect of the wind as an erosional agent is evi 

dent, 

Development of the physiographic features has been aided by the 

system of parallel, northeast-southwest trending~ normal faults. 

R&vernant along these breaks has brought the less resistant pre-Caabzdan 
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strata on the upthrown side under the more active influence of wind 

and rain. Consequently, the structurally high upthrown blocks have 

been reduced to the topographically low areass leaving the Paleozoic 

strata on the downthrown blocks standing in relief, 

DRAIN«GE 

The principal streams in the Llano region are tne San Saba and 

Colorado rivers on the north and east~ Llano River in the centzml 

pazt, and Pedernales River on the south. These are consequent ~ 
which have been superimposed upon the domed Paleozoic strata, Tarr 

(1890) pointed out t, hat the ~e pattern oi' the major streams be 

gan in Tertiary time on an eastward-tilted plain of Cretaceous stra~ 
After the sof' t, fairly horizontal strata were removed the streams 

became superimposed upon the harder pre-Cambrian and Paleozoic strata 

with no great change in their original courses, The tributary stream~ 

however, are adjusted to local structuze, 

Drainage in all but the soctreme southwestern portion of the South 

Mason area is directed eastward to Comanche Creek by Koocks Branchs 

Gamels Creek, and other subsequent stzwuums Comanche Creek, the only 

~ezrt stream in the area, crosses the northeastern corner and 

flows southward across pre-Cambrian and Paleozoi, c terrain to ths 

Llano River. Southward flowing tri. butazies of Llano River drain the 

southern porti. on of the South 14ason area 

Short~ obsequent streams are found dissecting the scarp slopes 

of the 1~ne and sandstone ridges in the area. 

All streams in the area aze intermittent~ flowing only during 
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periods of heavy rainfall ~ Comanche Creek carries a heavy load of 

pre-Msbrian wash obtained from the basement rocks throu„h which it 
flowso 



STRAT IGR'. PRY 

GEI, 'ERAL STATEIEI!T 

Rocks of pre-Cambrian and Paleosoic age crop out in the South 

Mason area, An unconformity marks the boundary betveen the pre-Cam- 

'brian and Cambrian systems. Rocks younger than Loser Ordovician are 

not present in the area. The geologic column f' or the area is as 

follows: 

Paleosoic era 

Ordovician system 

Lover Ordovician 

K3. en'. ger group 

Cambrian system 

Upper Cambrian 

Wilberns formation 

San Saba limestone meml. er 

Point Peak shale member 

I%organ Creek limestone member 

Welge sandstone member 

Riley fornation 

Lion!Suntain sandstone member 

Cap Eountain limestone member 

!Iickory sandstone member 

Pre-Cambrian syst, erne 

Igneous and metsmorphi c basement complex 
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Pi~CAliBRIAJJ SYSTEHS 

Igneous and metaserphic rocks of pre-Cambrian age crop out in 

the northern and northeastern parts of the South Nason area. The 

exposures consist i' or the most part of gneiss and schist, with minor 

amounts of quartzite, granite, and pegmatite vein quartz. 

HetazJorphic rocks 

To ths series of metamorphosed sedimentary rocks exposed in the 

Llano uplift %alcott (1884, p, 431) applied the tenn Llano group, He 

assigned this group to the Lower Cambrian system Comstock (189Q) 

divided ths group into two unitsx the Valley Spring series (acid and 

basic schists) and the Packsaddle series (marbles and shaly beds) ~ 

These units were redefined and named formations bv Paige (1911) ~ The 

type locality for the Valley Spring gneiss is at VaLley Spring in 

Llano County, while that for the Packsaddle schist is at Packsaddle 

Mountain in Llano County. 

Some disagreement exists in regard to the age of the two forma- 

tions, Paige (1911x p, 25) and Sellards (1932, p, 32) believe the 

Varsy SPring gneiss to be the older, Stensel (1932x PP, 143-144) 

redefined the i'ormations and stated that "~ ~ ths gneiss as rede- 

fined by the writer is an orthogneiss of conformable contacts intru- 

sive in the schist series. . . " 

According to Sellards (1932x p~ 32)x the separation of the Valley 

Spxing gneiss irom the overlying Packsaddle schist "is based in part 

on ths more massive character of the gneiss, and in part upon its 

greater content of acidic materials The gnsisss howeverx not only 



contains schist» but grades into the schist in such a way as to salas 

definite separation at rung localities difficult or impossible, » 

This is especially true on the west flank of the Lheo uplift, At 

many places in the South Bacon area the gneiss grades imperceptibly 

into schist Howhere in the area are the two so well developed as are 

the sane formations on the eastern flank of the uplift, Conseq~& 
no attempt was nmde to separate these formations in the South Naam 

area» 

Granitic gneiss 

This Ls a holocrystalline rock~ pink to gray in color and weather- 

ing yellowish-brown to grayish-black» The rook is massive» higlQy 

fractured» and fine- to mad~aimed A megascopic sxauhmtion re 

veals the rock to be cenclosed primarily of quarts~ hornblende~ biotites 

f~g and magnetite in their order of ab~» A marked increase 

in the biotite content gives to the rock a schistose appearance, 

The banded gneissic structure is rough to nodsrately wellMeveloped~ 

consequently» the rock does not part readily along the foliation planes» 

The best samples show narrow» straight btuwls of unor~ fin~rained 
hor~ and biotite alternating wLth slightly thicker bands of fine 

grained» colorless to milky quarts snd minor amounts of pink f~» 
The subrounded to rounded crywLQs in the lighter bands give the rock 

/ 

a sugary texture» 

Scattered subbedral grains of black magnetite» from 1& srLllimsters 

along their greatest dimension, form metacryste» These magnetite grains 

are surromxled by quarts» 
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On the property of Kitty Howe, southeast of' Nason, weathered ex- 

posures of gneiss are not unlike medium-grained granite in appearance, 

Northwest of;%son in a roadcut on State Hi, :hwa. — 2P, gradation to 
schist can be seen. 

Schist 

A hand specimen of this rock is dark green — almost black — weather- 

ing greenish-brown. The rock is composed almost entirely of medium- 

greined~ prismatic crystals of trenolite-actinolite. The grains are 

oriented in one plane to give a well developed foliate structure, 

Quarts is present in monor amounts. The rock is strongly coherent 

and is broken with difficult-; even along the planes of schistosity, 

Square to rectangular metacr„rats up to S ~imetcrs in longest 

dimension are comrmn, Those mctacrysts, of f'incly crystQline~ yellow- 

green material, appear to have for. nei at the expense of the tremolite- 

actinolite mineral grain-, as evidenced by tne presence of some grains 

of the primary mineral protruding into the metacrysts, while others 

terminate sharply against the inclusions, 

A laboratory analysis was made of a portion of the finely ground 

rock to determine the identit-„ of thc primary constituent. The im- 

mersion method was used to determine the indices of refraction of the 

mineral. The s"~v lc was examined with a petrographic microscopes us- 

ing medium and high power lenses. Alon- one direction of extinction 

the index of refraction of the mineral was slightly above 1 ~ 650f it 
was slightly below 1, E50 parallel to the second direction of extinction. 

This indicated the mineral being tested to be tremolite-actinolite, 



Other petrographic data, which further indicated the prim~ mineral 

to be tremolite-actinolitez are listed below. 

Colo. ": Green to pale green in the thinnost fragments; faintly 

pleochroic, 

Cleavage: Longitudinal fragments show cleavage parallel to the 

length 

Lirefrengence: Moderate; maximum interi'erence colors in middle 

second order. 

Extinction: In longitudinal sections the ~ angle of extinction 

is 22 measured against the cleavage 

Interference Figure: Piaxial negative with a large axial angle, 

Tne fragments contain many inclusions of a black, isotropicz sub- 

hedral mineral, possibly zmgnetite, 

Irony exposures of schist are present in the bed of and along the 

banks of Comanche Creek north of Mason (Plate IV) ~ A good example of 

schist intruded into gneiss is exposed in tne roadcut on 0. S. Highway 

87 about 200 yards north o" thc bridge over Comanche Creeks northwest 

oi the city (Plate V) ~ 

Quart zi to 

Tne quartzite ran„'es in color from grayish-white to greenish- 

brown. It is composed of subangular to subroundedz milky quartz 

grains, Interstices between grains are filled with a powdery substance, 

possibly kaolin, stained brown with iron oxide. The presence of this 

quartzite as narrow veins in the basement complex would indicate its 
or~in to be metamorphic, as distinguished from sedimentary quartzite, 







The rock also occurs as a fine-grained varietye tan in color and 

weathering dark grayish-black T. "ds rock contains an appreciable 

amount of some black ferromagnesian mineral, and minor aneunts of 

magnetite as tiny grains which give the rock a "salt and pepper" 

texture 

Igneous rocks 

Granite 

Long before the first Upper Cambrian seas covered the Llano re 

gion, the prs-Cambrian rocks of the region were intruded by granitic 

msgmas, chiefly acidic in composition. Present exposures of these 

intrusives have been divided into three groups and described by Sten- 

ael (1932, ppo 143-144; 1934, pe 75) ~ 

Exposures of granite in the South tfason area are limited to the 

southeastern border~ where it is light pink to gray~ weathering to 

rather smooth~ grayish-brown surfaces generally covered with lichen, 

The rock is coarse-grained and composed of milky quarts~ large pink 

feldspar fragments, brown biotite, and black hornblende In the 

weathered zone the granite has a granular texture, Deep weathering 

is evident in the granite quarry (Plate VI) south of Hason at the 

junction of Farm Road 1723 snd darms River road, 

Pegmatite vein quarts 

Quarts occurs as veins and veinlsts in schist (Plate VII) and 

as fragments scattered on the surface near the pre-Cambrian-Upper 

Cambrian contact A large circular mass of quarts is present west of 

Avenue F and north of the Arnold Zesch residence (Plate I - 21) ~ This 
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CAJRiRI/Qi STEMS 

Rocks of Vppcr Cambrian age fn the South Mason area are those 

sediments belonging to the Riley and Mflberns formations. These for- 
mations consist of' alternating sandstones and limestones~ with some 

shale and stromatolitic bioharms near the top of the Wilherns. Bridge, 

Barnes, and Cloud (1947) provided a standard ref'erence to the Upper 

Cambrian strata of the Llano uplift when they redefined and thoroughly. 

described the two formations snd seven members, 

~Rile Formation 

The Riley formation contains the lowermost Paleozoic strata of 
the Llano uplift. The name Riley formation should not be confused 

with an earlier name, Rilev series, used by Comstock and Bumble 

(Comstock~ 1890) for rocks involving only a portion of the present 

formation~ Cloud, garnes~ and Bridge (19li5~ p 154) used the term 

Riley formation to include "all of the Cambrian strata in central 

Texas beneath the Wilberns formation It includes~ from base to top, 
~. . . the Hickory sandstone~ the Cap Mountain limestone~ and the Lion 

Mountain sandstone members. ~ ~ e 

The f'ormation was named for the Riley Mountains in southeastern 

Llano Countys where excellent exposures of the members were measured 

by Cloud and found to total 780 feet in thi. knees. . Great variation 

in ths thickness of the Riley formation thmughout the Llano regions 

as explained by Bridge, Barnes, snd Cloud (1947~ p, 110), was caused~ 

in part, by the topographic irnzgularity of the pre-Cambrian surface 

of deposition. The total thickness is slightly under 200 feet in 



northsrestern San Saba Countyx where the Cap Mountain limestone rests 

directly on pre-Cambrian. In southeastern Llano County, however, ths 

three members total almost 800 feet, The average thickness of the 

formation is about 680 feet, Several sections measured within the 

formation in the South Mason area and the ad5acent area to the west 

indicate the total thickness of the three ~s to be slightly less 
than 650 feet, 

Rickory sandstone member 

Definition and thicknessx 

Comstock and Bumble (Comstock' 1890) first used the term }pokery 

series for the exposures on Elckory Creek in Llano County' Pxdge (1911) 
revised the name to Ri. ckory sandstone. In redefining tbe unitx Cloudx 

Barnesx and Bridge {1945) lowered the uppar boundaryx thereby cutting 

out some of the beds allotted to the Hickoxy sandstone by Paige, 

sIn t?xicknessx" so stated Bridgex Barnes, and Cloud {1947x p, 112)x 
"the Bickory sandstone member averages about 350 fest snd ranges from 

about Q5 feet to a feather edge, variations being attributable to 

topography of ths ixxvaded area, irre~itiss in deposition& and lateral 
gradation to ~ne of the upper beds, " The natura of the srposures 

in the South Mason area preclude mess~ of the oomplete mmxbera 

but the total thickness in the area is slightly over 400 feet, 

Lithology: 

kt its contact with the pre-Cambrian rocks in the South Mason area 

the Hickor„sandstone is generally white to light yellowish-brown~ very 

wall indurated and very coarse-g~ (Plate IX) ~ The large subrounded 



Plate XX 

Figure l 

Coarse-grained Hickory Sandstone 
contact with weathered pre-Cambrian 

granite 
(z-2) 



to rounded quartz grains and the numerous small fracture fillings of 

fine-grained sandstone stand out in relief on weathered surfaces Con- 

centration cf the larger grains in uneven bands gives the rock an in 

equigranulsr texture, Ventifacts (Plate X) are present at several lo- 

calities near the contact with the pre-Gambrian (Plate X) ~ Large rem- 

nants oi' very hards massive sandstone with very rough to honeycombed 

weathered sur faces (Plate XXXVI~ Figure 2) are present near the con- 

tact at twc locaLi. ties in the area. One such place is located about 

30 feet east oi' where Avenue F crosses the fault contachi ths second 

locality is south of Nason between James River road and Farm Road 

1723 ~ 

Almost every stratigraphic feature of the Hickory sandstone is 

variable. Its color ranges from white at the base, through tan~ 

yellowish-lawn, to dark reddish-brown in the upper part of the mem- 

ber The massive portion of ths Hickory is generally confined to the 

lower part. Well developed cross-bedding (Plate'Xl) is also limited 

to this massive unit Bedding in the middle and upper portions varies 

from thin to thick ~ size~ in general~ ranges from very coarse 

at the bass to fine at, the top However~ a layer of very coarse-grained 

sandstone occurs near the middle of the member Just below the beds of 

intraformational conglomerate ~st of the quartz grains are suhmundsd 

to rounded~ translucent& and stained with vazydng amounts oi' iron cndde. 

The rock is soft and friable to very hard-almost quartsiti~pend- 

ing on the abundance cf cementing material The middle and upper por- 

tions of the Hickory contain phosphatic brachiopod shell fragmentsv 
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Figure I 

Figure 2 

Cross bedding in Hidcory sandstone 
&I - 3) 
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Thinlyrbedded silty layers (Pl«te XII) were found near the sd. ddle 

Hickory overlying the cross-bedded sandstone in the lower Hickory, 

These silty layers are overlain by beds of intr«formational conglom- 

erate~ Fragments of the conglomerate are very hard arri are found 

scattered over the surface in the absence of bedded exposures, 

i sh«11ow water environment of deposition is indicated f' or the 

upper Hickory by the presence of large fragments of co«ra~rained 

brown s«ndstone having suri'ace features which suggest ripple marks 

(Plate XXXIX~ Pigure 2) The crests «nd troughs are ~ic«1 and 

oriented parallel to each other as they would be if made by wave 

action 

Topography and vegetation: 

Relief on the lower Hickory is generally low Much of this flat 
land is used for stock farming to raise livestock and crops, 

ately south of Hason is a northeast-southwest trending cuesta (Plate 

XIII) formed by the middle and upper Hickory, Tod Mo~ (Plate 

XXXVIII)~ in the southeastern part of the area, is a monadnock of 

sdddle and upper Hickory, 

Much of the Hickory lowlands have been cleared of vegetation for 

cultivation, Spanish persimmon, prickly pear~ and smscLuite are found 

in variable abundance on the uncultivated portions of the lower and 

middle Hickory. Dense thickets of bee-brush and mesquite are oommon 

on the middle and upper Hickory. (Plate XIV) 



Plate XII 

Figure 1 
(1 - 3) 

Figure 2 

Silty beds in Hickory Sandstone 
(I - 4) 



Plate XIII . v 

Figure l 
(l - 5) 

Figure 2 

Ridge of Hickory Sandstone (l-6) 



Plate XIV 

Dense vegetation on middle hickory 
&Z - 7) 
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Cap !!ountain limestone member 

Definition and thickness: 

The Cap Mountain limestone mer&bcr, as redefined by Cloud, Barnes, 

and Bridge (19', p lg)&)~ contains more beds at the !:ase than was in- 

cluded in the original description of the Cap Bountain for«&ation of 

Paige (1911) ~ 

The type locality is at Cap Mountain in Llano County. Bridge~ 

garnes~ and Cloud (19/7~ p, 113) state that the member "ranges from 

about 135 to )&55 fest thick, with an average thickness near 280 feet~ 

and with variation due principally to h&teral gr;dation to sandstone 

of the lower beds, " The average th'ckness in the South I4ason area 

is slightly under 170 feet, An average dip of 5 degrees was set on 

the Brunton compass to measure this member. In the Vest:jason ares, 

where a dip of 10 degrees was used, slightly under 200 feet was 

Imasurede 

Lithology: 

The bo~- with the Yickor„" madstone member is gradational 

and is generally placed at a distinct topographic as well as vegeta- 

tional break which sluws up well on aerial photographs. This boundary 

is placed at the top of a noncalcareous sandstone sone and beneath a 

sons of reddish-brown calcareous sandstone. The member is limited at 

the top by the Lion Mountain sandstone member. 

The lower Cap lhuntain 's composed of dark reddish-brown, cal- 

careous sandstone having a ~to coarse-grained texture and medium 

bedding~ alternating with and grading laterally into light gray, fine- 

grained, arenaceous limestone. These beds grade upward into a series 



of dark brown, medium-grained, li htly fossiliferous limestones al 

ternati~ with tan, fine-grained, noncalcareous sandstones. !higher 

in the section calcium cmbonate becomes increasingly abundant form- 

ing tan, thick-bedded to nassive limestone containing thin stringers 

and pockets o fine-grained, brownish-yellow sand. . Occasional nodules 

of iron oxide are found weathered out on the surface 

The massive ledges of limestone comprise the greater part of tie 

Cap ihuntain limestone member, Figure 2 of plate XV shows the rough~ 

honeycombed weathered surface so typical of the thick limestone ledges 

in the 'n'est ymson area. In the South:%son area~ however, the honey- 

combed surfaces are nowhere so well developod, ihugh surfaces ex- 

hibiting small scale sharp ridges and wide shallow depressions are 

more characteristic of the thick bedded to massive units, 

In the upper part of the Cap Hountain member~ light gray to 

bmwn~ medium-grained to grarnQar, glauconiticz fossiliferous lime- 

stone predominates These beds weather easily so that few good ex- 

posures remainy 

Topography and vegetation: 

In the South Mason area the lower zones of calcareous sandstone 

and arenaceous limestone generall; weather out as dip slopes on the 

cuesta formed by the underlying Rickory, An exception occurs on the 

Edgar Leifesti property~ south of Nason~ where the lower portion is 

more resistant to erosion and forms a ridge of low relief Else- 

where, this lower portion is often cultivated and used for the raising 

of crops. The massive limestone~ which weathers to give a thinly 

bedded appearance, farms prominent ridges having steep scarp slopes 
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1 

(Plate XVI, Figure 1) ~ 

Vegetation on the Cap Mountain limestone member is rather thick 

aud. evenly distributed (Plato XV1I) ~ Scrub oal:~ mesquite, Spanish 

persimmon, prickly pears turkey pear~ Spanish bayonet~ and catclsw 

grow in abundance, South o Mason~ between Mill Springs road and 

the Schmidt fault, , the contact with the underlying Hickory occurs in 

a cultivated fieId, Consequently, the sharp vegetational contrast 

which normaUy occurs at the contact is zgt present, West of Mason 

this contact zdzows up well on aerial photographs as a dark band, 

Lion Mountain sandstone member 

Definition and t, hicknsss: 

Bridge (1937) named the Lion Mountain sandstone as t, he top msm 

ber of the Cap Nouzztain "formatiozP from Lion Hountain in the north- 

western part of tie Burnet quadrangle As stated earlier~ Cloud~ 

Barnesv and Bridge (lph5) redefined the Cap Mountain as a member in 

the Riley formation~ present usage recognises the Lion Mountain sand- 

stone as the top member of the Riley formation, It is limited above 

by the Welge sandstone member of the Wilberns formation 

The Lion Mountain sandstonea according to Bridge~ Barnes, and 

Cloud. (3947, p, 114)~ varies in thickness fzom about 20 feet at the 

type locality to a ~ of 50 feet elsewhere in the Llano uplift 

The unusual thickness of 106 feet, as zmasured in the West Mason 

area along section A-Az (Plate 1)~ is partially dus to inaccuracies 

in measuremsnt, and to the fact that the contact betszeen the Cap 

Mountain and the Lion Mountain oould not be determined accurately, 
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Figure 2 

Cap Hountain Scarpe 
(III - 2) 



Plate XVII 

Vegetation on Cap &fountain limestone 
(I - 11) 



36 

South of I!ason and ium liatel ' -est of the Sc'm. dt fault 51 ~ 6 feet 

of Lion Iiountain was neasured, 

Lithology: 

The gradational contact of the Lion IIountain member with the un 

derl. de Cap '. !ountain limestone member is most conveniently mapped at 

the lower edge of thc topographic bench marking a distinct vegetation- 

al break between these members, 

The Lion !Iountain is essentially a coarse-graineda highly glauco- 

nitic sandstone. The lower portion contains thinly bedded, light 

greenish-. ray limestone beds composed almost entirely of trilobite 

shell fragments. This "trilobite hash" is overlain by beds of lime- 

stone conta~» . phosphatic brachiopod shells, 

131ack pebbles of hematite are scattered over t!m glittering soil 

oi' the Lion IIountain, This hematite is thought to be a product of 

weathering of the glauconite present in the member, 

Topography and vegetation: 

The Lion IIountain sandstone member is marked topographically by 

a bench of vari"ble width (Plate XVIII) ~ 

Vegetation on the Lion Nountain is sparse, consisting primarily. 

of large mesquite trees anrl needle grass. Snail mnounts of scrub oak 

and cacti are also -. resent. This zone is easily seen on aerial photo- 

graphs as a narrow, light band. 

Wilben»s Fornation 

Sidney Paige (1911) named t!m I»'ilberns formation for Wilbcrns 

Glen in Llano Count;„ The upper boundary was redefined by Clouds 



P1ate XVIII 

Lion Hountain bench 
(I - I2) 
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Earncs, and ' ridge (1945) a:2 placed at t m top of the Cambrian system, 

and the lower bo adazy as defined origi~y by Paige was retained~ 

According to Eridgc, ames~ ~xi Cloud (1947, p. 110)s the blil- 

berns forrnti*n ranges in thickness from 540 feet to ol0 feet through 

most of the Llano uplift Erosion at the top~ in the southeastern 

corner of the region~ its reduced tne thickness to about 360 feet, 

while tne avorage tnickness is about 580 feet, Section" measured in 

the South ibsen area and tne '», 'est iiason area indicate the thickness 

to bc a. out, &"5 feet. 

Eridge~ garnes& and Cloud (1947) made the first detailed des- 

criptions oi' the five members of the bilberns formation, 

Vielge sandstone member 

Definition and thickness: 

Sarnes (1944, p, 34) named the k~elge sandstone member of the 

Wilberns forsmtion from the ', elge land auveys in Qillespie Count;, 

At the type section on Squaw Creek~ half a mLle north oi' the Gillespie 

County line, the Melge is 27 feet thick; the thickness throughout the 

Llano uplift ranges from 9 to 35 feet and averages 16 feet. Twenty 

six feot of Beige was measured and described in an exposure on the 

Falter Schmidt ranch south of i'Iason. A thickness o 29 feet was 

measured and described at a locality west of Iiason~ 

Litholo~»: 

South of kiason the contact of the Velge witn the underlying Lion 

14vmtain sandstone is abrupt, Elsewhere in the Hason area~ nowever~ 

the contact is difficult to distinguish and was mapped at the upper 
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limit of the sparsely vegetated Lion Mountain bench, 

Tbe Welge is a yellowish-brown to brown, essentially nongiauooni 

tic, slightly fossi11ferous sandstone, The member is mssive for ths 

most part and slightly cross-bedded~ the cross-bedding being weQ de- 

veloped in the brown~ coarse-grained, erg~one sandstone near the 

Lion Mountain contact (Plate XXXV~ Figure 1), ~ to subrounded 

quarts graham make up this ~ to coarse-grained sandstone, The 

presence of many quarts grains having recomposed faces gives to the 

member a sparkling appearance. Mear the top the beds become calcareous 

and contain scattered phosphatic brachiopod shell fragments, 

Topography and vegetation& 

There 1s little topographic change between the L1on Mountain 

member and the overlying Welge sandstone. South of Mason the Welge 

is cliff forming~ dus to the action of a consequent stream cutting 

through ths member para&el to its strike (Flats XXXV, Figure 2) ~ 

In other areas a slight rise in the surface configuration is not1osd 

as one walks from the Lion Mountain bench onto the Welge. 

The most apparent difference between the surface outcrops of 

these two ~ is the rather abrupt change from the sparsely vege- 

tated Lion Mountain to the more dense vegetation of the Wa7ge Scrub 

oak, Mexican persimmon, and turkey pear are abundant and wall developed, 

Morgan Creek limestone member 

Definition and thickness: 

Bridge {1937) named ths Morgan Creek limestone member of the 

Wilberne formation from exposures on the north and south forks of 
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Morgan Creek in Burnet County, At the type section, just north of 

the junction of the two streams~ the member is 110 feet thick, The 

member ranges in thickness from 70 to 160 feet with an average oi' 

about 120 feet (Fridge, Fines~ and Clouds 19'~ pp 11$-115}, A 

thicImsss of' 179 ~ 2 feet was measured in the South Mason area, 

Litholog~ 

The organ Creek is a medium- to coarse-grained, highly glauconi- 

tic, well bedded limestone, The contact with the underlying Vielge 

sandstone member is gradationali For purposes of mapping it is placed 

at the bass of the i'irst reddish to purple, coarsegrained, granulara 

arenaceous limestone bed, These medium-bedded sandy layers at the base 

are easily eroded so that only indistinct ledges remain, The red and 

purple tones diminish upward and finally grade into gray and greenish- 

gray limestone which is coarse-grained, highly glauoonitic, abun@mtly 

fossiliferous and, in general, well bedded in ledges of rather uniform 

thickness, A sons of conaspid fauna~ containing Eoorthis t~exana is 
present about EO feet above the base, The remaining beds of Morgan 

Creek are greenis~ray to yellowish-brown, abundantly glauconitic& 

madam- to coarse-grained, rather evenly bedded 1imestonsI the fossil 
content decreases toward the top. Thin sarms of argillaceous lime- 

stone and gray' shale are present in the upper portion, Small isolated 

masses of gray, stromatolitic bioherm reef are occasionally found 

near the upper margin of the Morgan Creek (Plate XIX) ~ 

Topography and vegetation& 

A distinct topographic and vegetational break occurs between ths 



Vielge sandstone and IR&rgan Creek limestone members, The organ Creek 

forms a ridge whic!i varies in relief from 30 to 50 eet in the South 

IIason area (Plate XX~ . "igure 1) ~ 

Vegetation is heavy and rather evenly distributed, Scrub oak 

trees arm abundant and well developed; turkey pear, sgerita~ and 

Spanish dagger are the most common shrub and cacti (Plate XX~ Figure 2) ~ 

Point Peak shale momber 

Definition and thickness: 

The Point Peak shale member of the Milberns formation was named 

by Bridge (1937) from Point Peak, an isolated hill about 4 m!les 

northeast of Lone Grove, LLano Count», On the south side of Point 

Peak tlM member measures 270 feet in thickness (Bridge~ Barnes~ and 

Cloud, 19L7~ p. U5) ~ The member is thinnest on the southeastern ~ of the uplift and reaches its:~ thickness at the type 

section on the northeastern flank of Point, Peak. The average thick- 

ness is about 160 feet, X thickness of about 260 feet was measured 

in the South Nason area, 

Litholo~ 

The Point Peak shale member was mapped in the South Mason area 

as lower snd upper zones. The contact of the lower zone with the un- 

derlying Morgan Creek limestone member is transitional but easily 

recognized by a distinct topographic an& vegetat'onal break The 

lower zone~ about 140 feet in thickness~ is composed of grayish-green 

thin-bedded, soft to moderately well indurated, calcareous shsles, 

lnterbedded with the shales are thin-bedded, brownish-gray, very 



Plate XX 

Ridge of Morgan Creek lineetone 
(I - 16) 

Figure 2 

Vegetation on 'forge t Creek lbeetone (1- iS) 



fine~rained to granular~ slightly fossiliferous limestone~ and thin 
to medium beds of resistant intraformational conglomerate. Scattered 

individual reef' colonies of gray~ very denser lithographic limestone 

are present about 26 feet a'cove the base. Tne layers of mmpact in 
trafozmational conglomerate are crowded with flat~ fine-grained~ 

yellowish-green limestone pebbles embedded in a matrix of brown~ msdium- 

grained limestone. The average mazcimum dimension of the peboles is 
about 2 inches, The entire zone weathers readily so that good exposures 

are limited to the fairly resistant limestone beds above the conglom- 

ez'ate, 

The upper tone is represented by a thick intezval of stromatolitic 
bioherms interbedded with limestone (Plate XXI) ~ The Point Peak bio- 
herms ars present as gray~ microgr~ to sublithographic, very hard 

limestone which weathers to rounded boulders~ large bIocks, and ciz'cu- 

lar reticulated masses (Plate XXII) ~ Thin-bedded, yellowish-brown to 
gray, fine- to medium-grained limestone occurs interbedded with ths 

reef. This limestone is non-fossiliferous and non-glauconitic~ hards 

and fairly well bedded though discontinuous laterally, It weathers 

to thin slabs and 1ragmentso 

Topography and vegetationz 

I narrow bench is characteristic of the shale 'beds in the lover 

portion of the Point Peak member. Nore resistant strata above form 

a steeper slope (Plate XXIII) capped by the ridge-forming bioherms 

(Plate XXIV) and limestone beds of the upper xone, Relief on the 

biohsrm sons is slight, but the outcrop surface is very rough (Plate 
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XXV) ~ 

Light green mesquite trees are well developed on the Point Peak 

bench, Their distinctive color enables one to recognize the zone 

even at great distances, Scrub oak is abundant on the densely vege 

tated steep slope. This zone is easily seen on aerial photographs 

as a dark band next to the light band representing the underlying 

bench, Prickly pear& catclsw, Spanish bayonetJ and Mexican persimmon/ 

grow in profusion on the bioherm zone (Plate XXV) ~ Scrub oak and 

agerita are also common, 

San Saba limestone member 

Definition and thicknessi 

Comstock (1890) first used the name San Saba as a series term 

for at least some oi' the beds exposed on both sides of San Saba Rivers 

northeast of Camp San Saba~ ~ch County, Deke and Bridge (1932) 
believed theoe beds to be of post-Vilberns age, and further stated 
that Comstock~a term San Saba might weH, be used for part of them 

BrMge (1937) revised the rocks of the San Saba series~ as defial 
by Comstock~ to member status iccording to Bridges Barnes~ and 

Cloud (19'», 117)~ nthe name is now applied to the mbira series 
of more or 3ess glauconitlc 3. imestone overlying the Pbint Peak shale 

member of the Wilbsrns formation and underlying the ~ill mmeher 

of the Tampa'd forzmtio~'" 

The member is 280 feet thick at the type section, which begins 

«t the San Saba bridge on ths ~Brady highway and extends north 

ward on both sides of the ?dghsay fbr 0, 7 mile, Using au average dip 

of 8 degreess a thickness of 190 feet was smasured in the South Bason 
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azea. A thickness of 175 feet was zmasured on the Alex Durst property 

west of Mason, One hundred and fifty feet was measured on Honey 

Creek (Plate III » 1). The Honey heck section of San Saba is cut by 

a normal fault of unknown displacement near the top of the member 

Lithologyz 

The presence of bioherm masses at the top of the Point Peak shale 

smmbsr throughout the South Hason area results in a distinct contact 

with the overlying San Saba limestone. This sharp boundary is not 

present~ however~ in areas where the biohezm reef is replaced by shales 

interbedded with thin limestone layers, 

The limestones of the San Saba member (Plate XXVI) are essentially 

thin to thick-bedded, medium- to coarse-grained and granular~ some 

beds aze suhU. thographic in their upper portions. A wide range of 

colors are represented, the predominant ones being gray to greenish- 

gray~ and yelIuwish-brown to brown, Glaubonite is present thzoughout 

in varying ssmunts~ gradually decreasing to minor quantities near the 

top. The member is fossiliferous throughout except near the top~ con- 

taining trilobites, gastropods, and brachiopods, 

Differential weathering has given a thin-bedded appearance to 

some of the massive limestones in the lower part of the member (Plate 

XXVI, Figure 2)~ Thin nodular limestone stringers near the base are 

interbedded with c elcareous sandstone 

According to, . ridge~ Barnss, and Cloud (1947~ p. 121)~ "sandstone 

and calcareous sandstone aze common in the San Saba limestone member 

along and near Llano River in western Nason County, " This holds true 





for the South Mason area where the limestones are interbedded with buff- 

colored, fine-grained, calcareous sands. Lateral gradation to very 

sandy limestone is conmen in many of the pure limestone layers, Cross 

bedding is evident in some of the more arenaceous limestone (Plate 

XIVI~ Figum 1) ~ In tlat Bear Spring area of Mason County Cloud and 

Barnes (1948~ p. 156) report the presence of a persistent sandstone 

sequence 7 fest thick which maintains a position from 25 to 35 feet 

below the San Saba-ELlenburger contact, Poor exposures prevented 

recognition of this unit in the South Mason area. If it is present 

in the area west of Mason on the Irvin Geistweidt ranch~ it has been 

dropped out of t?m Honey Creek section by a fault occurring about 2C 

feet below the Cambrian&rdovician contact, ~ limestone ledges are common in the upper part of the mem- 

ber, These are primarily sublithographic~ nonfossiliferous and spar- 

ingly glauconitic, The first ~ormational conglomerate is present 

as a thin bed about 26 feet above the base, From 95 feet above the 

base to ths top of the member these conglomerate beds are more numen 

ous, interbedded with thinly-bedded limestone and calcareous sandstone. 

Very rough weathered surfaces are mmmon among the bedded lime- 

stcnes and arenaceous limestones (Plate XXVI) ~ 

Good exposures of the entire member are not present in the South 

Mason area Recognition of the member is dependent to a great extent 

upon the abundance of small, thin~ brownish-yellow slabs of limestone 

which are present throughout ths outcrop area (Plate XXVII) ~ 

Topography and vegetation: 

The topography. of the San Saba limestone member is for the most 
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part gently rolling with no appreciable local relief 

Vegetation on the San Saba is generally scattered (Plate XXVII)~ 

consisting primarQ» of prickly pear, scrub oak, cedar, Hexican per- 

simmon, and turkey pear, in their order of abundance. The vegetation 

is somewhat thicker near the contact with the underlying Point Peak 

shale member. 
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ORDOVICIAN SYSTEN 

Qeneral Statement i 

Paige (19ll) named the KLlenburger limestone from the Ellenburger 

Hi11s in southeastern San Saba County. CLoud, Barnesx and Bridge 

(i@45) revised the term to the KLIenburger group and restricted it to 

beds of Lover Ordovician age They also divided the group into three 

formations, From bottom to top these formations are the Tanyard, 

Gorman, and Honeycut, 

No attempt was made to delineate the formations of the KLlenburger 

group in the South Nason area, and only a brief description of the 

rocks is given in this report 

I, ithologyx 

The limestones of the Ellenbarger are very hard~ thin- to thick- 

bedded, white to steel gray~ sublithographic, and nonglauconitic. They 

weather to large~ discontinuous blocks and ledges (Plate XXVIII) hav- 

ing roughe solution pitted to smooth surfaces' Dolomite in the lower 

part of the gxoup is generally yellowish~ray to gray, vuggy~ and ir- 

regularly bedded. Chert is fairly a~~ in place~ as nodular and 

irregular inclusions (Plate XXIX)x and as float~ 

The Cambrian-Ordovician contact was very difficult to place in 

the South Nason area, For mapping puxposes the boundaxy was chosen 

between the highest glauconite and the first appearance of the uncoiled 

gastropod ~eg&ira gewcera~ 
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Plate XXXX 

Chert in Ellenburger limestone 
(z - 27) 



Topography and vegetation& 

Ho weU. defined bedding trends are present on the KLlenburger, 

k hilly terrain is characteristic with the sexism relief expressed 

as an upland flat, 

On aerial photographs the Ellenburger does not show the vegeta- 

tion alignssxt so characteristic of Upper Caabrian strata, but the 

irregular pattern is easily recognised Cedar~ scrub oak~ prickly 

paar& bee brush, and Mexican persijseon are oonson 



STRUCTURAL GEOLOGY 

GENERAL STATEMENT 

Paleosoic rocks of the Llano uplift have been disturbed by a 

complicated series of normal tensional faults which range in dip 

from 60 to 90 degrees and which trend, for the most part, northeast- 

southwest (Cloud and Barnes, 1948, p. 118). These i'aults are dawn- 

thrown to the northwest. Beds unaffected by faulting strike approxi» 

mately N 70o E end dip about 8 degrees to the southeast 

%4JOR FAULTS 

Three maJor faults are present in the South Mason area. Plusaasr 

(1950~ map) named one of these the Nason fault. The writer has named 

the others the Schmidt fault and the Simous fault, 

These faults axe roughly parallel to each other and trend north 

northeast to northeast. They range in throw from approximately QO 

feet to well over 1300 feet) all are downthrown to the northwest 

The Mason fault passes through the northwest corner of the South 

Mason area, Displacement along this fault, on the order of 1300 feet~ 

has brought ths Hickory-pre-Cambrian contact against the basal part 

of the KLlenburgsr group Northeast of Avenue P~ where the lower 

Hickory is in fault contact with pre-Cambrian metamorphics, the amount 

of throw cannot be estimated accurately, That the pzwWembrian rocks 

have been cut by this fault is indicated by the absence oi' basal 

Hlcknry on the downthrown side, and by the presenoe of a pre-Cambrian 

fault breccia adJacent to the fault between Koocks Branch and U. S 

Highway 87, This brecciated sons is exposed as a low ridge about 30 

feet long and 6 feet wide, A megascopic examination of samples taken 



from this cone reveals the presence of fragments of fins-grained 

black schist. The primary minerals are very coarse-grainede angular 

fragments of white calcite, and subhedral grains of pink feldspar, 

The Schmidt fault passes through the eastern edge of the city 

of Mason. In the southern part of the South Mason area, where the 

base of the Elienburger group is in contact with the base of the 

Point Peak shale member~ this fault has a throw of about 450 feet, 

The aneunt of throw decreases northeastward along the fault1 no evi- 

dence was found for the fault north of U, S. 15ghway 87 ~ 

The Simons fault~ in the southeastern portion of the area~ has 

a throw comparable to that of the Mason faulted On the Walter Schnddt 

ranch this fault has brought the pre-Cambrian-Upper Cambrian bo~ 
very close to the Upper Cambrian-Ordovician boundary, Talus on the 

upthrown side parallel to the fault has covered the Hickory-pre-Cam- 

brian contact in this area so that only an inferred location for this 

boundary is possible west of James River road. 

Oeneraily~ the strike and dip of beds against the large faults 

vary somewhat from that of strata in their normal position In many 

localities~ however, this anomaly is not present~ thus making the de- 

tection of faulting by this criterion impossible. South oi' Mason 

on the P E. Orcase property vertical beds of Hickory sandstone (Plate 

XXX) are in contact with Morgan Creek limestone along the Schmidt 

i'suit. Further north limestone ledges in the Cap Mountain have a 

strike near the fault plane rangirg from H lg E to E 75 W and a be 

low average dip of 5 degrees to the southwest, 

Along the southern portion of the Simons fault there are few 
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ledges in place on which the strike and dip can be determined However, 

in a draw west of the Walter Schmidt ranch bouse and next to the fault 

on the downthrown sides beds of Ellenburger limestone strike H 70 E 

and dip 25 degrees to the northwest (Plate XXXI) ~ 

Nuch oi' the San Saba and Ellsnburger in the fault sons has been 

brecciated. These brsccias are often the only clues to the fault~ 
where there has been little disturbance to strike and dip. This is 

especially true in the XU. enburger strata, 

Further north aIong the Simous fault there is an el3. iptical- 

shaped block between pre-Cambrian granite and upper Cambrian rocks 

of Riley sge, The presence of Hickory sandstone and Lion Mountain 

sandstone remnants in this block could mean that it was either dropped 

into an opening along the sons of movement~ or that more i'aults are 

present within the block, 

HIHOR FAULTS 

All ma)or faults in ths South Hason area have split, somewhere 

along their length~ into fault slivers Other minor faults are present 

as a lone fault in the west central portion of the area, and as a 

cross-fault in the northwest corner in the area 

The fault slivers range in strike from slightly west of north to 

northeast~ while the other minor faults strike slightly west of Ixlrth 

DisplacemeeA along the faults is less then 100 feet, There is no uni- 

formity as to the direction of throw, Four of the minor faults are 

downthrown to the east or southeast, while the remainder have their 

downthrown blocks in the opposite quadrants 

The recognition of these minor faults was~ in some instancese 
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very difficult, The abrupt termination of a single ksy bed~ or the 

presence of brecciated material were sometimes the only indication 

of their presence in a specific area (Plate XXXII). 

MOVEMENT ALONG FAULTS 

There is no field evidence to indicate horizontal movement along 

the faults in the South Nason area, Vertical movemsnt is inferred by 

ths presence of the elliptical-shaped block, previously mentioned, 

along the Simons fault, and by the repetition and omission of strata 

northwest of the Mason fault and west of Avenue F. 

If displacement, along the faults had been in a horizontal direc- 

tion the topography of the region would be very different. It is 

quite likely that the Llano uplift would not only be a structural 

high, but also a topographic high. Erosion w&uld have removed the 

cover of Paleozoic rocks at the same rate over the entire area of 

the Central Mineral region. There would have been no accelerated 

disintegration of the uplifted blocks which are now topographically 

lowe 

DETECTION OF FAULTINO 

Napping of the major faults in the South Mason area was preceded 

by a stereoscopic examination of ths aerial photographs to locate 

alignments and offsets in the vegetational patterns (Plate XXXIII~ 

Figure 1) ~ Fie1d observations were then made to verify or to amend 

the location of faults indicated by these patterns. Criteria applied 

in the field for the location of minor faults were the abrupt termi- 

nation of key beds along their trend, ths repetition and omission of 



Plate IXXII 

Erecciated naterial in 
ELLenburger iizestone 

(I - ~) 



Plate XXXIII 

Figure 1 

Vegetation alignment along Nason 
fault 
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strata~ and the abnormal stril;e and dip of strata (Plate XXXIII~ 

I igure 2) ~ 

Although the faults are rather sharply defined and easily followed 

through the Upper Cambrian strata, their location in rocks of the Ellen- 

burger group is rather difficult. Here vegetational alignments, if 

any, are faint and unreliable, and there is often no variation in the 

strike and dip of the beds, As stated on the previous page, the pres« 

ence of narrow zones of brecciated material in line with a fault trend 

is the only evidence in some areas of movement along fractures, 

AGE OF FAULTING 

Faulting in the South 14ason area occurred after deposition of 

the youngest sediments present there. Cloud and Barnes (19/8) found 

faults involving the Smithwick shale and rocks of the Strawn group~ 

and according to them (19/g~ p. 121)~ "in the western part of the 

Llano uplift, in the vicinity of Calf Creek& unfaulted beds of Canyon 

age overlap faulted beds of Ellenburger age, The major late Paleozoic 

faulting is thus indicated to have taken place bei'ore Canyon time. " 

CAUSE OF FAULTING 

According to Cloud and Names (1948, pp. 118-119), "the rocks 

of the Llano uolift are thought to have comprised a relatively resis- 

tant mass, around the eastern and southern sides of which developed 

the geosynclinal area (Llanoria geosyncline of Sellardse 1933) con- 

taining the Ouachita facies. The faulting in the Llano region probably 

accompanied the late Paleozoic folding that involved, the sediments of 

the Llanoria geosyncline, movement in the geosynclinal area to ths east 
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and to the south placing the Llano area ~m!er torque an. '. causing it 
to fracture. The theoretical tensional couples developed by active 

compression from east end south woul"i result 'n fractures aligned 

dominantly in the northeast quadrant~ as faultin« in the Llano region 

These tensional couples could also have been responsible f' or the 

change in the regional strike of' strata fron an expected northwest- 

southeast trend in the southwest flank of the uplift to the present 

alfgnsmnt in the northeast quadrant. 

I ') LD IiiG 

Preliminary observat, ions between the South &~!aeon area and the 

Llano Mver by Gr. , ", . =. . Slanik anl the writer iniicate that thc south- 

eastward dipping beds of i!ickory ~dstone in the southeastern oorner 

of the area may be part, of the northwest flank of a gentle fold whose 

axis trends northeast-southwest. The dip of' the beds becomes sere 

gentle toward the Llano i;iver; south of' the river the Paleozoic strata 

begin to dip gently to the northwest, 

Small folds are present in tne Point, Peak shale at the excellent 

outcrop (Plate ~IV) located in the abandoned road metal ditch on 

the Alex Durst property. These folds are very tight and affect only 

a few feet of strata at the most. Cloud and garnes (194S~ p. 121) 

found similar folds, some of' wid. ch extend upward into tbe San Saba 

member, 



SVHHLRI OF OEOLOOIC HISTORI 

Pre~dxrian History 

The pre-Cambrian sediments of tbe Llano region appear to be of 

marine origin as indicated by the presence of limestones and sand- 

stones, The presence of graphite in many of the crystalline rocks 

xny represent aehamrphosed carbonaoeous material, 

Extensive igneous intrusions~ with attendant metamorphism 

occurred subsequent to the induration of these sedimentary deposits, 

The ooarse-grained texture of the granitic intnwions indicate deep- 

seated crystallisation of the xayxa 

That these granite masses were intruded before deposition of the 

overlying Cambrian sediments is indicated by tbe fact that at no places 

according to Sellards ( 1932 g pp+ 35 36 ) p do the intrus ives cut the 

younger rocks~ Ihutherxere, pre-Cambrian disintegration and decay of 

the granite may be observed (Plate IXXVI~ Figure 1) where the Cambrian 

rests directly upon the granite, The time of iahnwion of the granitic 

magma, therefore~ was after the formation of the, sedimentary series 

but prior to the deposition of overlying Ceslndan sedixmnAs 

FoIiowing the intrusion of the magma and the pronounced folding 

which deve1oped as a result of bathol1thic intrusions, the region was 

sub)ected to axtemive erosion During this long period of denudation~ 

marked by a great complexity of events~ the uppermost rocks were re- 

moved J the folds were levelled off@ and the granite was exposedy Upon 

these emposed granites and truncated folds~ the Vpper Cambrian sediments 



Paleozoic History 

Following pre-Cambrian time and before Upper Cambrian time, the 

Llano area was a positive region where erosion had reduced the area 

to a rough surf'ace having a naximum relief of about 800 feet (Pridge, 

Barnes, and Cloud, 1947~ p. 113) ~ . his extended period of erosion 

lasted through Lower and Middle Cambrian times. Consequently, the 

first Paleozoic beds encountered are Upper Cambrian in a-, e, 
It is believed that Burin. ", Paleozoic time the Llanoria land mass ' 

occupied a position south and east of the Llano uplift so that much 

of the Paleozoic rock of central Texas originated from this uplifted 

area (Sellardsa 1932, p. 21) ~ This great land mass, new covered by 

Cretaceous and post-Cretaceous sediments, contributed sediments to 

the Llanoria geosyncline which swings southwestward around the Llano 

uplift to unite with the Columbia geosyncline of northern Mexico 

Wells drilled neer the inner margin of the Gulf Coastal Plain 

indicate that the Ouachita geosyncline extended southwestward into 

Texas; the sediments entered in this region are similar to the Paleo- 

soic sediments found in the geosyncline in Arkansas and Oklahoma. 

Since shallow Paleozoic seas laV to the west, these sediments could 

have come only from the east or southeast, indicating a land nass in 

the coastal plain of Texas and Louisiana, 

The first Paleozoic sea to invade central Texas, according to 

Cloud and Barnes (1948~ p. 111), "reworked sands of eolian origin into 

the base of the Hickory sandstone member of the Riley foxmation, but 

whether a part oi' the Hickory actuall; represents eolian sedimentation 

is not known, " An environment suitable for eolian deposition during 



early Hickor„. times is indicated fu) t ez by t!ie presence of venti- 

facts in the basal portion. F~es arxl ! arki. neon (19', p. 668) 

found dreikanters 4 feet above the le. e aid pointed out that "this 

outcrop demonstrates that dreikanters continued to forn after the 

deposition oi' Hickory was well under vay, and that they vere not all 
formed on the old pre-Cambrian surface and then incorporated in water 

laid sediments i" 

Transgression of Paleozoic seas over the southwestern flank of 
the uplift before middle Hickory time is indicated by the presence of 
marine fossils in the middle and upper portions of the member in the 

South 14ason area, Ripple marks near ths top of the Hickory indicate 

a shallow water envirormmnt, 

By middle Hiley time the lands had been reduced greatly in ele- 

vation~ and the Cap Hountain limestone member formed in a s~ and 

relatively cool sea~ In late Riley and early Vilberns time the lands 

again supplied sediments to the regressive-transgressive sand zones 

comprising the Lion Nountain-Welge sequence, That the supply of sedi- 

ments decreased upward in the members of the Vilberns formation is in- 

dicated in the Norgan Crock member by the granular, arenaceous lime- 

stones which grade upward into massive limestones. T!'e great, abundance 

of glauconite and marine fossils indicates deposition in a neritic en 

virorunent, Warm shoal waters are suggested for at least part of this 

period of deposition by the presence in the member of stromatolitic 

bioherms 

During middle Wilberns time argillaceous material accmxQ. ated in 

the sea to form the Point Peak shale member. Sidney Paige (1912, p 79) 
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states t!. at, "near the upper portion of the !Cilberns thdn alternating 

shale and limestone beds, numbers of shale-pebble conglomerates. . . ~ 

suncrcc!. . ed surfaces and fragments, . . . suggest the presence of wide- 

spread flats alternatel-„ flooded by the tide an'. dried b' the sun. " 

Eastward the shale is replaced 'by dolomi i"ed an! rather pure carbo- 

nate rocl. s, indicating that in that direction la, warm shoal waters 

barre ! from terrigenous sediments. Intermittent shoalin; and warming 

of the water i also indicated by the presence of' extensive stromato- 

litic bioherms in the upper portion of the Foint peak shale member, 

Sandy limestones and sandstones throughout the San Saba limestone 

member on the western flank of the uplift are indicative of a nearby 

land mass. The increasing proportion of' limestone and dolomite east- 

ward, as evidenced by the transformation of the San Saba limestone 

member to the Pedanmles dolomite member eastward, indicates a general 

shoaling of the region in that direction. !jarine conditions probably 

persisted to the west with sedimentation being continuous from Cam- 

brian into Ordovician time~ 

During early Ordovician time the LLano region remained rolatively 

stable. L!mestones of thc E11enburger group vere deposited in warm 

shoal waters deepening to the northwest . Oloud and Dames (1948, p. 32) 

state that the limestones "are cocmanly although not, generallv st+&- 

matolitic~ ind. 'cating an at least partial algal origin and generally 

a shallow water environment, Deposition in shallow waters is also in- 

dicated by ripple marks and intraformational brecciasj and locals tem- 

porary sub-aerial exposure is suggested by the presence of contraction 

polygons in some of the more thinly-bedded limestones. " 
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Lower Ordovician sedimentation was followed by a wide gap 1n the 

geologic record. General emergent conditionsx accompanied by erosionx 

are suggested during Upper Ordovician and Silurimn times since rocks 

of these periods axe not present in the Llano region 

Probably the longest period of Paleoaoic emergence of the Llano 

region occurred before Devonian time as ths Ellenburgex' rocks were 

truncated, "Th1s truncation, " so state CQxxud and Barnes (1948, p, 113), 
vwas at a ~ in the western part of the upliftx whereas the oldest 

Devonian strata known are in the east and the youngest in the west. 

Fxum these data one may provisionally 1nfer that the region was tilted 
to the east and largely truncated before Devonian timsx followed by 

an east to west Devonian marine invasion and continuing truncation of 
the emergent areas, n(Inegularities in the Devonian overlap and tem- 

porary withdrmsal of the sea are suggested by the occurrence oi' Devonian 

rocks as pocket and crack-fillings balsa the Striblixg formation, 

vRocks of ÃLssissippian age, though locally discontinuousx are 

widespread in the Llano region and are much more parsi. stant laterally 
than beds of known Devonian age. u (Cloud and Dames, 1/48, pp, 42, 

46). These beds show a definite tMnning toward the Llano upliftx 

indicating ~d uplift during Mississippian time, This regional 

uplift probably began in Devonian or Silur1an time» 

According to S~ (1p34x pp» 22-23), early Pennsylvanian 

strata in oentral Texas are represented by the Bend group consisting 

of the Hjarhle Falls and Smithwick formations, These sediments probably 

represent mntinuous deposition with, however, some shifting of deposi- 

tional conditions, 



Following deposition of the Pend gzoup extensive diastrophism 

occurred in the foreland region of Texas. At this time the Llano 

region was re-'elevated and severely eroded ~ This erosion is known 

to have removed the Smithwick formation allowing the Strawn to be 

deposited on the Narble Pulls formation 

Hssozoic History 

Pennsylvanian time was followed by widespread emergent condi 

tions so that by Cretaceous time the Llano region was reduced to a 

surface of low relief~ As the Cretaceous seas invaded the zegilln 

horizontal beds of variable thickness were deposited throughout ths 

area, In the Llano region these sediments were deposited on the 

truncated edges of the Paleozoic and pre-Camhrbm rocks so that Cre- 

taceous strata oen rest on almost any older bedso 

Cenozoic History 

Pbllowing Cretaceous deposition a gentle doming and vertical 

uplift occurred in the area with no faulting or folding 

During Tertiary time the area was apparently above sea level 

since no Tertiary strata are present in the Llano region 
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ECOHOHIC GEOLOGY 

The most important resource in this semi-aria region of Texas 

is water, The Hickory sandstone is one of the most important aquifers 

in the State. &later wells drilled into the Hickory sandstone and 

spring water issuing from the Ellenburger limestone provide the prin- 

cipal sources of ground water in the South Nason area, Flowing arte- 

sian weU. s south of the area have provided a continuous supply of this 

vital natural resource even through periods of drouth when many of the 

springs in the area ceased to flow 

Oil production in the Hason area is very improbable, Cloud and 

Barnes (1948, p~ 33) state that "petroleum will probably not be found 

by drilling in the LLano region because of the complex faulting of 

the potential source beds and their present exposure to the atamsphere, e 

Pre-Canbrian granite from the South Hason area is used for road 

mstaL+ Some of the resistant sandstone in the upper portion of the 

Hickory has also been used locally as building stone. Hany of the 

early settlers~ in clearing land for cultivation~ used limestone and 

~ne float to build fences; most of these fences are still being 

used. 

JLccorcLing to Cloud and Dames (1948, p. 127~ 129) rocks of the 

KLlenburger formations can be used for crushed stone suitable for 

railroad ballast~ road metal, and concrete aggregate. However~ since 

Hason is mt serviced by a railroad, transportatLon difficulties have 

prevented utilisation of Ellenburger xacks in the South Hason area 

for such purposes, 
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APPENDIX 



Section of the Riley and Wilberns formations beginning in the 

upper Hickory on the Alex Durst ranch at the northwest corner of the 

cultivated field about 1000 feet N 45 E of the H. F, Kothmann ranch 

house. The section continues in a general S 20 E direction to the 

San Saba-H. lenburger contact on the Dorothy Kothmann property (A-A' 

on Plate I) ~ 

Thickness of Interval 

Feet 

Riley formations 

Hickory sardstone member: 

Cultivated field~ red soil 115 o0 

Cap Hountain limestone member: 

1, Sandstone, calcareous, medium- to coarse- 

grained, dark reddish-brown to brown; 

contains rounded, equigranular quartz 

grains which are coated with reddish- 

brown iron oxide, probably hematite. 

Lowermost portion spotted by earthy, 

reddish-brown graim of hematite which 

have formed by the oxidation of glau- 

conite pellets. '. ragments oi' brachiopod 

shells are scattered through the lower 

portion; thin- to medium-bedded, weathers 

to moderately indurated ledges which have 

a dull brown to reddish-brown color, . . . . . . . . 43, 9 



2 ~ Lim« estone, arenaceousa fine- to medium- 

grained, light brown to dark grayish- 

brown; nonfossiliferous~ small hematite 

pe11ets in lower portion gradually di 

minishing to iTlsignif icant Slxlunt s ~ 

«M~e-grained, tan to yellow-1 ram sand 

is present as streaks and cavity fillings, 
'«'eathered surface musty gray and rough 

due to sna32 scale~ irregular depressions 

separated by res'stant ridges held up in 

relief by sand grains« ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 79th 

3«Limestone, brown~ medium-grained crystal- 

line~ arenaceous in lower portion re- 

sulting in a thinly laminated appear- 

ance. 'this unit is glauconitic and 

essentia11y nonfossiliferous. Irregu- 

lar iron oxide stain present thzough- 

out — except in lower 8 inch bed~ 
represent altered glauconite. Brownish- 

grav in middle portion with minor amounts 

of brown sand as thin s~rs~ brown 

lime in upper portion. I fe&lium-bedded~ 

weathers to brown to brownish~ray ledges 

about 3 inches thick with hard smooth sur- 

faceso Ledges are separated by an inter 

val of soil, ~ . . . . . ~ . ~ ~ ~ ~ ~ ~ ~ ~ 13o2 



Feet 

4, Limestone& white to gray, coarse- 

grained crystalline, glauoonitic, 

fossiliferous, moderately indu- 

rated, weather~ to occasional 

gray~ thin~ smooth surfaced ledges 

which are separated by several feet 

of soil. :iear the top two 3 inch 

ledges of greenish-brown, very 

fossiliferous limestone are separated 

by an interval of greenish-gr„~ medium- 

grained~ nonfossili erous limestone. . . . . . . . . ~7 ' 
Total measured thicicness of Cap 

Nountain limestone member. . . . . ~ . . . i83, 9 

Lion Mountain sandstone member: 

5 ~ Limestone~ arenaceous, brown to green, 

medium- to coarse--„rained, thin- to 

meDium-bedded where ledges resist 

erosion, Lower portion forms a gentle, 

sparsel-„vegetat, ed dip slope with no 

outcrops, Thi is overlain by a brown 

limestone int, crbedded with green, fine- 

grained~ arenaceous limestone exposed 

as ledges in the creel: bed, The arena- 

ceou- limestone weathers out to soil 

elsewhere, . 74 6 



Feet 

6. Limsstonea greenish-grays conta~4ing one 

thin ledge of trilobfte hash, Frag- 

ments of this highly fossilif'erous 

limestone are scattered on the surface 

as float. . . 
7 Sandstone, weathered slope, nc outcrops; 

covered with float from overlying Welge 

sandstone, probably arenaceous near 

contact. Surface covered with flat 

boulders oi' Wslge sandstone and black 

hematite pebU. ss; soil s;;arkles due to 

presence of recomposed quarts gra~. . . . . . . . 17~2 

Total measured thickness of Lion 

Hountain sandstone member. . . . . . . . . 106. 5 

Wilberns formation 

Welge Sandstone member& 

8 ~ Sandstone, multi-colored from greenish- 

black to reddish-brown to yejZow brown 

to tan, The texture i- mecU. um-grained' 

bedding indistinct; noncalcarsous except 

neer the upper boundary, nonglauconitic, 

contains e minor amount of phosphatic 

brachiopod f'ragments. Dark grsenish- 

black fragments are present as float in 

the lower Welge and on the underl"„ ing 

Lion Hountain limestone, Flat boulders 
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Feet 

of' sandstone;. 1th very rough surf'aces 

contain an abundance of iron oxide 

as cementing material. Iron oxide is 

also present as thin streaks and as a 

thin coating on the surface Recom- 

posed quartz gr, . ins i~art a sparkle to 

the soil and to thc sandstone fragments~ 

reddish-brown to brown soil. Rear the 

uoper border the '~~elge is fine- to 

coarse- rained anc~. calcareous, weather- 

ing to roug'. a, tan or mottled surfaces. 

As a unit the '~etc weathers to a gentle 

scarp slope with few good exposures. ~ , ~ . . . . . 29, 6 

Total measured thickness of Beige 

sandstone, 29 6 

Morgan Creek limestone member: 

9 ~ Limestone, tan with green to purple tin ea 

granular, arenaceous; nonfossiliferous, 

contains green glauconite pellets and 

coarse, rounded quartz grains; friable, 

The weathered surface is grayish-green 

with the quartz grains weathered out in 

relief The ledges crumble easily along 

exposed edges ~ Upper portion slightly 

fossiliferous and only slightly arenaceous. ~ 20 4 



10, Limestone~ greenish-gray~ medium- 

grained and slightly granular; abun- 

dantly glauconitic, nonfossQ. iferous, 

only moderately resistant to erosion. 

Weathers to discontinuous~ smooth- 

surfaced ledges, . 
11+ Limestone, greenish-gray to reddi. sh- 

7al 

browne medium to coarsely crystalline; 

abundantly glauconitic, fossiliferous 

containing crinoid stem fragments, 

trilobite shells and other fossil 

shells, Weathers to moderately re- 

sistant ledges. . . . . . 7, 8 

12, Limestone, gray, fine-grained crystal« 

line, well indurated; fossiliferous con 

taining crinoids, gastropods, brachio- 

pods and others, also glauconiti. c. Dis- 

tinct bedding, weathering to gray ledges. 

In the upper portion the limestone takes 

on a green tinge due to the abundance of 

glauconite. Here it becomes granular and 

more fossiliferous with an abundance of 

trilobites. . . 16 3 

13 ~ Limestone~ greenish-gray, coarsely crystal- 

line to g~, richly glauconitic, 

partly altered to reddish-brown hematite 
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stain~ Abundantly fossiliferous 

containing, primarily, Eoorthis 

texana, In some ledges the brachio- 

pods are weathered out in relief. 
Th& moderately resistant unit forms 

medium-bedded, inconsistent ledges. ~ " ~ ~ ~ ~ ~ ~ 13' 
14 Limestone, light gray, coarsely cry- 

stalline, moderately resistant, 

poorly 'bedded; very fbssiliferous 

con~ brachiopods and trilo- 

bites ~ slightly glauconitic, 

Weathers to inconsistant ledges. ~. . . . . . . ~. . . 5, 2 

15 ~ Limestone~ green, medium to coarsely 

crystalline, poorly bedded; abun- 

dantly glauconitic and only slightly 

fossiliferous in lower portion, be- 

coming less glauconitic and more fos- 

siliferous in upper portion, Contains 

recrystallised calcitei The weathered 

intervals between the inconsistent 

limestone ledges possibly shale or 

friable arenaceous limestone. . . . . . . . . . . . . . . . 10 2 

16, Limestone, light greenish-gray to brown, 

coarsely c~ine~ well indurated~ 

well bedded ani broken into large 

blocks; variable amount of glauconitea 
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slightly fossiliferous in lower 

greenish-gray ledge ~ Above this 

is a very fossiliferous horizon 

containin„" brach' opods, gastropods, 

trilobites, and crinoid stems ~ The 

crinoid stem fragments appear in 

cross section as scattered colonies 

on thc weathered surface. . . . . . . . 3o3 

17 ' Limestone, greenish-browr. , medium- 

grained, arenaceous containin", fine 

angular ouartz grains; abundantly 

glauconitic, nonfossiliferous~ oc- 

curring as on- resistant ledge. . . . . . . . . . . . . ~ 0 3 

18, Limestone, ycllowis!i-brown, coarsely cry- 

stalline, medium-bedded, moderately 

resi~t to erosion. Contains glau- 

conite partiall„altered to iron olde, 
thus Civic„- the rock a spotted appearance. 

Also contains coarse, green calcite cry- 

stals; slightly arenaceous and fossili- 
ferous, ';, 'eathered urfaces greenish-gray 

and rough. ipper portio~ wcathors to a 

gentle slope where thin s?ale layers 

separate the limestone ledges. . . . . . . . . . . . . . . h. 2 

19, Limestone~ dark greenish-gray, weathering 

to gr;~!~ scattered yellowish-brown 
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lirmnite ta. 'ns; well bedded but 

covered by talus; coarse-grained~ 

aL~dantly glauconitic, slightly 

fossiliferous, well indurated, . . . . . . . . . . . . . . 0, 3 

20, Limestone~ yellowish-brown to 

greenish-brown, medium- to ooaree- 

grained, thin-beddei at base to 

thick-bedded at the top, soderateig 

indurated, abun~tly glauconitic 

with concentrated pellets occurring 

as thin bands. ':ieatners to greenish- 

brown consistent ledges. Those ledges 

near the top show false cross-bedding 

which could result from compaction 

during deposition. t narrow zone at 

the top of this unit is composed of 

dull crown, 1'thographic, slightly 

argillaceous limestone coated in 

places with fine~ white gypsum ~stale. ~ . . ~ 7~5 

21, Limestone~ dark greenish-gray~ medium 

grained~ glauconitic throughout~ 

stained brown with iron oxide which 

i" concentrated in a 3 inch layer 

nezu the top wnere the weathered 

surface has a brown color; elsewhere 

weathered surface is greenish-gray; 
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slightly fossiliierous, Grass; slope 

between led-es probate y»eathered shale, 

Grass covered slope 2, ( feet thick in 

upper portion capped oy a h inch thick 

ledge of dark greenish-gray~ medium- 

grained limestone stained brown with 

iron oxide. 10o0 

22 ' Lime tone, tan to greenish-gray~ medium- 

to coarse-grained, medium-bedded at 

base and top, center portion princi- 

pally small isolated remnants of for- 

mer ledges, Glauconite content vari- 

able, becoming very abundant in places. 

Fossiliierous »1th an abundance of 

crinoid stems ann small gastropod 

shells in the lower g, 5 feet, decreas- 

ing upward. gmall isolated area of 

caboage head reef~ composed of gray~ 

hard~ lithographic limestone~ ex- 

posed on the lower slope but was not 

found elsewhere along the str'ke, 

The limestone in this unit is inter- 

bedded with gray shale which has 

weathered out to form gentle grass 

covered slopes. ~. . . . . . . ~ . . ~ ~ ~ ~ ~ ~ ~ ~ ~118 
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Total measured thickness of Norgan 

Creek limbstone membero ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 145y9 

Point Peak shale members 

23. Shale~ forming a flat, sparsely vegetated 

bench weathered from thinly bedded, 

greenish-gray siltstone interbedded 

with shale The siltstone is calcar- 

eous, nonglauconitic and nonfossili- 

f crone o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 13e8 

24, Intrafomationa1 conglomerate composed 

of flat~ yellow green to tan~ sub- 

lithographic limestone pebbles em- 

bedded in medium-grained, greenish- 

gray to reddish-gray limestone, 

These pebbles are about 4 inches in 

greatost dimension, with an average 

of 2 inches. 

25. Shale, same as 23, ~ 

26, Limestone~ gray, hard~ lithographica 

occurring as scattered individual 

reef colonies about 4 feet from 

border to border. 

3. 6 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 9 ' 2 

~ ~ ~ ~ ~ ~ ~ 7o6 

27. Shale, same as 23 ' , . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 19@2 

28 ' Limestone, interbedded with shale~ 

outcrops rare except near the top 

where thin to thick bedded ledges are 
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present. The l~estonc is gray to 

bros~oh-gray, very fine-grained to 

granular, slightly fossiliferous, 

nonglauconitic; contains minor amounts 

oi sn;Q1, flat limestone pebbles. 

Shale weathered to talu covered slopes. . ~ ~ ~ 72, 3 

2P Stromatolitic bioherm, gray, microgran- 

ular to sublithographic~ very hard~ 

massive, The weathered surface is 

gray to black with a zeugh, ret culated 

pattern, Cabbage head structure is 

scattered in this area. gome weathered 

boulders are circular in outline while 

others are flat-surfaced~ irregular 

block which are discontinuous laterally, 

T~4y bedded~ yellowish-brown to gray~ 

fine- to medium-grained limestone occurs 

interbedded with the reef, This lime 

is nonfossiliferous and nonglauconitica 

hard, fairly evenly bedded though dis- 

continuous laterally, and weathers out 

to form thin slabs which are distri- 

buted on the surface as float. » . . . . . . . » . . ~ ~OiG 

Total measured thickness of Point 

peak shale member. » ~ ~ . . ~. . . . . . . . " ~ . ~ ~ ~" 255, 7 
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San Saba limestone member: 

30, Limestone, poorly exposed with few 

distinct ledges~ broken up by weather- 

ing into 3a rge, blocks and mall frag- 

ments; for the most part gray, greenish- 

gray, brown and yellowish-brown weathered 

fragments; soil brownish-yellow; micro- 

gr nular to coarsely crystal. inc~ moderate- 

ly hard, glauconitic; fossiliferous through- 

out, contain~ trilobites, brachiopods~ 

. 175 i0 and gastropods ~ ~ ~ 

Total ))masured thickness of section. . . . . . . 1011, 6 
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Section of the San Saba linestone occurring as a bluff on the 

west bank o . ''. oney Creek in . &ason Countya Texas, Section begins one 

mile downstream from the Irvin Geistweidt ranch house on the old 

+unction road west o' '. %son (Plate III-1) ~ 

Thickness of Interval 

Feet 

Wilberns formationi 

Point Peak bioherm reef (Plate XX~ Fig 2)& 

San Saba limestone member: 

lg Limestonep yellow brown to brown@ 

weathered grayish-tan, bedded in 

ledges varying in thickness from 

2 i'eet at the base to 3 inches in 

the upper portion. Coarsely crystal- 

line to granular dependirg on the 

fossil content, becomes heavily fos- 

siliferous in some la-. :ere, Weathers 

to thin slabs with rough surfaces~ 

forming a gentle slopeo ~ ~ ~ ~ ~ ~ ~ ~ \ ~ ~ ~ ~ ~ 703 

2 Limestone, white to light tan~ weathers 

grayish-black) coarsely crystalline 

and somewhat granular near the base, 

thin- to thick-bedded, ledge forming~ 

abundantly f ossilif erous~ glauconite 

present in monor amounts throughout, 

more concentrated in narrow stringers. 
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Grades upward into medium-grained lime- 

stone iuterbedded with crowns arena- 

ceous lenses which weather to thin~ 

nodular layers ~ as the limestone 

layers becone arenaceous downdip 

they becoae thin-bedded~. . . . . . . . . . . . ~ ~ ~ ~ ~ ~ ~ ~ 4o2 

3. Covered by talus. 1, 0 

Limestone, buff colored, weathers to 

du11 grayish-black ledges, Aedium- 

grained~ slightly fossilif orcus, 

contains scattered glauconite pelietsj 

very well indurated. . 3+0 

5. Limestone, green, weatnered dull tan~ 

nedium-grained, glauconit ic. 0 c cure 

as t;~ layers a'oout 3/4 inch thick 

separated by tan~ fine grained, 

friable sand. ~ 0. 4 

6. Limes- one, light gray, weathered light 

tan~ coarse~~rained~ slightly fossili- 

ferous, contains thin stringers of tan, 

glauconitic, calcareous sand . . . . . . . . . . . . . . . 0, 6 

7. Limestone, gray~ medium-graineda occur- 

ring as thin unevenly bedded layers 

varying in thickness from I/4 inch 

to one inch, Interbedded with tan~ 

finegrained~ friable, glauconitic, 



cal careous sml'! ~ ~ ~ ~ ~ ~ Oy6 

8 ~ Limes &ne, reddish--, ra' near the base 

to li-l t gra" in the upper pa&, 

weathered tan. Coarsely crystalline, 

fossiliferous, glauconitic; contains 

tan, fine-gr~ined, glauconitic sa"d; 

weathers to ledges which range in 

thickness fro! 3 inches to one i'oot. 

Contains minor mounts of' recrystal- 

lized calcite; weathered surface 

rouph, somewhat nodular due to pres- 

ence of sand; generally well bedded. . . . . . . . 1, 6 

9 ~ Limestone, brown, fine-grained~ hards 

occun in. " as thin strin ers up to 

one inch thick separated by Creen~ 

compact, medium--rained, plauconitic 

and calcareous sand. Oe5 

10, Limestone, light pray weathered tan, to 

yeV. owish-brown weat hcred dull brownish- 

hLack Coarse-grained, i'ossiliferous, 

hard, well tedded in two 3 inch layers. ~ ~ ~ ~ ~ Oy5 

11 ~ Limestone, predominantly yellow brown, 

weathered brown to grayish-black. 

Contains varyin. amounts of sand as 

medium-prained, a~~lar to sub-annQ. ar 

quarts grains; glauconite is uresent 
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in var„dny amounts. he bedding varies 

later61r with the coi~ position~ becom- 

ing more massive as the beds become 

nore calcareous. The lower calcareous 

bed grades laterall; into a black~ 

coarse-grained to granular limestone 

which has a speckled appearance due 

to tne presence of fine white frag- 

ments of phosphate. Arenaceous lime- 

stone layers tend to weather out to 

t'«n slabs which grade laterally into 

thick-bedded brown 1'mestone led„es 

The beds vary in thickness frorz 1/4 

inch in the arenaceous limestone to 

3, 5 feet in the pure limest:ne beds. . . . . . „, 5, 5 

12 ' Sandstone, calcareous, tan, weathered 

brmmish-black; compact~ fine~rained, 

massive; contains thin stringers of 

dark brown glauconite. 1 03 

13 ~ Limestone~ buff-colored~ fine to coarsely 

crystalline~ sparingly f ossiliferous 

with minor amount of' glauconi. e, , Three 

inch layer of intraformationsl con- 

glomerate near the center of the unit 

is composed of flat limestone pebbles 

Porous texture due to cavities many 
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of which are lined with iron oride. 

bpper portion coarsely crystalline 

limestone which grades laterally. into 

cross-bedded pockets of tan~ arenaceous 

limestone. The top li5 feet of coarse 

grains~. '~ cross-bedded~ friable~ arena- 

ceous lime weathers to rough surfaces. . . . ~ . ~ 5, 5 

~ Qmestone, color varies from tan to gray 

to brown, predominantly coarsely crystal- 

line but varying to sublithographic in 

upper portion~ thin- to tl ck-bedded 

with individual layers vax„~ from 

one inch to 2 feet in t!d. dmess Band 

and glauconite are present 'n greater 

or less amounts producing lateral vari- 

at ons in haddie„" and weathering (Pjate 

X&I) ~ Fossiliferous with some fossils 

weathering out, in relief ~ Thin layers 

of silty material separate thin lbss- 

stone beds in the lower 3 feet„, . ~. . . . . ii ~ ~ 19+0 

15 ~ Limestone~ yellowish-brown, finely 

crystalline~ thin-bedded; individual 

beds are separated by friable, buff 

colored~ calcareous sand containing 

glauconite. The variable thickness 

is probably due to deposition on an 



uneven "urf'ace. . . ~ ~ ~ ~ ~ ~ 005 

16~ Limestone, yello;: broi:n and coazsely 

crystMfnc at the bass to grayisn- 

brown and finely crystalline near the 

4 opI 2 0 sili fez ous tni oushout with 

abundant bracniopods and gastropods, 

essentially non-glauco. iitic, colorless, 

rec~rstalliscd calcite present in micr 

atiounts, kcatner- to lodges which vary 

in thic'. ox:ss in a direction pcrpendi- 

culm to tne strike„ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5ol 
17, Iimestonc& brownz fine- to medium-grained, 

thin-bedded in tabular layers vazying 

in thickness f'rom 1/2 inc. 'i to 2 inches 

Thc thickliess of' individual beds vaz"zss 

in a dlrecticn nozM to tris strike ~ ~ ~ ~ ~ ~ ~ ~ ~ 0~6 

18 ~ Jdmestonez vazzdr~, in color from reddish- 

brown near the base to tan to green to 

browni "h-yellow near the top; weathered 

dull gray to brown~ Tne texture varies 

from coarsely czystallfne to fine to 

granular' 'nssivc but, weathering to 

give a thin-bedded appearance, Scattered 

layers are highly f'ossiliferous, variable 

quantities of glauconite. . "ossils are 

weathered out in relief on the surface. ~ . . . ~ 39+4 
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19. Ldmestono, yellow brown, coarsel ~ crystal- 

linc, highl;; Sossiliferous in restricted 

1"gers, less so elsewhere, essentially 

nonglauconitic. Lcd;, es from one inch 

to one foot thick contain thin arenaceous 

larors which grade to limestone downdip. . ~ ~ 8, 7 

20. Limestone, Bark grayish-green, weathered 

buff to Bull grav, cx;;stalline, fine- 

grained, occmring as ledges which 

var„ in thickness from 1/h inch to 

1, 5 feet, Sparingly glauconitic~ 

nonfossiliferous; contains thin layers 

of edgcwiso conglomerate which weather 

to resistant led=os abo t 6 inches 

thick, Thin 1. yers of knobby lime- 

stone lj8 . 'nch to g2 inch thick 

intorbeddcd:~1th Sine-grained, cal- 

careous sand to form a zone about 6 

inches '. hick between 8 inch limestone 

layers. Thin layers of friable, fine- 

graincd, buff-colored, calcareous sand 

are pre ent throughout. The limestone 

is compact~ hard and highly fractured 

with parallel breaks trending roughly 

N 3CP E. ~ ~ ~ ~ ~ ~ ~ ~ 45o3 
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ZL ~ Faults displacement unknown, downthrown 

on south side or downstream, 

22, Ldmestone, dark gray to greenish-gray, 

weathered musty gray to buffa pre- 

dom~y sublithograpbie, some ~~ and fine grained, The 

lower 4 inch bed is ~ns con- 

glomerate con~ flat limestone 

pebtiLes of variable siss up to 2 

inches in greatest dimension embedded 

in coarse grained matrix spotted with 

limonite stain, Lover 2 feet medium- 

bedded~ ledge fornLlng lima» Coarss- 

grained linmstone conglomerate at the 

top is underlain by thinly bedded 

limestone ledges varying in thickness 

from 3/4 inch to 18 inches» ~ ~ » ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ » g00 

Total t hicknsss measul sd» ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ » ~ ~ ~ » 50»8 
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Section within the Point Peak shale This exposure is found as 

the south bank of an abandoned road ditch at the base of the steep 

scarp slope Tl ~ W of the Walter Zesch residence on the Alex Durst 

ranch (Plate I, D-D') ~ 

Thickness of Interval 

Wilberns fornaticns 

Point Peak shale ~s 
l~ Idmestone reef, dark purpl~rey~ sub- 

lithographic limestone con~ 
iron oxide inclusions, Isolated~ 

circular rennants are present in the 

bed of thc ditcho ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

2 ~ Shale (Plate XXX1V)~ green to grayish- 

green probably due to the great abun- 

danoe of fine-grained glauconite 3 cal- 

careous~ Issinated to thin-bedded in 

layers which range in thickness frow 

a fraction of an inch to one inch, 

The siltstone is very hard and brittle 

in the lower portion becoming alightly 

friable higher in ths section Small 

scale folding possibly a result of the 

tectonic sov~ associated with the 

faulting in this area, The siltstone 

is interbedded with a resistant ledge 



Plate EZIV 

4y' 

Point Peak shale 
(I — 22) 
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forming intraformational conglomerate~ 

the individual layers vary in thickness 

from 3 inches to 6 inches, The conglom- 

erate is composed of flats ysllowish- 

brown pebbles as large as 5 inches in 

greatest dimension embedded in a brcnm~ 

fins- to medi~rained crystalline 

limestone Numerous thin-bedded, gray- 

ish-green, f inely crystalline, hard 

limestone layers are also present in 

the outcrop, Von~ trails are abundant 

on the bedding planes of the siltstons. . . . . . 26. g 

Caliche and thinly bedded intreZormational 

conglomerate forms the slope of the 

hill above the ditch Ths conglomerate 

is present as occasional boulders ex- 

cept near the top where ledges are 

fairly well preservedr ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~o 
Total thMmess measured». . . . . . . . . . . . . . . . 74i3 



Section within t?e Velge sandstone (Plate DZV~ Figure 2) 

measured in a stream-cut bluff on the Kelter Schmidt ranch south of 

Mason. The exposure is located 1, 6 adles south on Farm Road 1723 

from its Junction ~. 'ith Ue S ~ . !ighamy 87 at the Mason County Fair- 

grounds, then 0 78 mile west oi' Farm Road 1723 (Plate I - 13) ~ 

Thickness of Interval 

Wilberns i'o rmation: 

Welge sandstone members 

1 Sandstone, reddish-brown, weathered 

browne medium- to coars~rained 

composed of suban~ar to subrounded 

quartz grains cemented with iron oxide~ 

moderately indurated, weathering to 

resistant, massive to thickly bedded 

ledges with rough surfaces due to the 

unequal concentration of cementing 

material~ cliff forming at this locality. 

One layer owes its resistance to erosion 

. to the presence of silica as the cement- 

ing material ~ Two layers of yellowish- 

brown, friable~ argillaceous sandstone 

are present near the base, . . . . . . . . . , ~ . ~ . . . . . 20, 0 

2, Sandstone, ycllo~i-h-brown~ medium- 

grained, friable, slightly cross- 

bedded; rough mueyoombed surface~ 



Cross-bedded sandstone near base 
of Welge 

* N5 ~$ 
Figure 2 

Cliff forming Welge sandstone 
(I - 13) 
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contains a few scattered fossils; weathers 

to resistant ledgesi. . ~ ~ ~ . " " . ~ . ~ ~ " " " ~ ~ ~ 3o7 

Sandstone, calcareousx light brownx 

coarse-grained, well indurated; con- 

tains inclusions o f dark reddish-brown 

iron oxide, possibly hexmtlte. . . . . ~ . ~ ~ ~ . ~ ~ ~ ~ 0, 3 

4, Sandstonex dark bxownx coarse-grainedx 

containing angular to subrounded 

quarts grains, slightly friable~ 

slightly fossiliferous, ledge form- 

ing, weathering to xounded boulders. . ~. . . . ~ ~ 0~5 

5 ~ Sandstonex tan, coarse-grainedx cal- 

careous, xmderately indurated, green 

and ye11owish-brown iron olde stain. . ~ ~ ~ ~ ~ 0, 4 

Sandstonep saIlle as 4o, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~1 

Total thickness measurede ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ 26@0 

Noxgan Creek limestone member: 



Section of Csp S&uzztain 1imestone measured on the H, F Kothmann 

ranch+ Section begins approximately l870 yards M 83 W of the ranch 

house and proceeds in a general S 20 E direction (Plate III - 2) ~ 

Thickness of Interval 

Riley formation: 

Hickory sandstone member z 

Cap Mountain limestone member: 

l. Sandstone~ calcareous, d ark reddish- 

brown~ medium- to coarse-grained~ 

slightly fossiliferous, consisting 

of rounded quartz grains stained with 

iron oxide and cemented with iron 

oxide snd calcium carbonate The 

quartz grains weather out in relief. 

This unit is poorly bedded, In the 

lower zone there is a lateral grada- 

tion to a gray arenaceous limestone~ 

fine-grained, well indurated~ non- 

fossiliferous and nonglauconitic . . . . . . . . . . ~ 32, 6 

2 ~ Limestone, browne crystalline and medium- 

grained~ moderately fossiliferous, 

weathers to unevenly bedded ledges. 

The boundary between the sandstone 

and the limestone is sharp and distinct. . . . . 28 ~ 6 
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3. Limestone~ brown~ dense, medium- to coarse- 

grained; fossiliferous, evenly bedded in 

layers up to one foot in thickness. The 

weathered surface is brown and smooth. . . . . . . 9, 2 

4, Limestone, arenaceous~ ye%. swish brown~ 

fins-grained with brown~ fossiliferous 

nonglauconitic limestone. The dense 

arenaceous limestone weathers to thick- 

bedded ledges up to two feet in thick- 

ness which have rough honeycombed sur- 

faces (Plate XIV, Figure 2). The lime- 

stone layers are thin- to medium-bedded; 

iron oxide weathers out on the surface 

to narrow bands and dark brown patches. 

Occasional thin layers of brown, coarse- 

ly crystalline~ slightly fossiliferous, 

glauconitic lime tone axe also present~ 

grades laterally to arenaceous lime- 

stone, This unit forms the top of a 

north facing scarp slope (Plate XV, 

FQ. 2). . . 
5 ~ Limestone»recnishgray~ coarsely cry- 

sta11ine; glauconitic~ moderately 

fossilifemus~ contains large trilo- 

bites; moderately hard, unevenly 

bedded. Scattered thin ledges crop 

e 109+3 
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out on the dip slope. . . . . . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 910 

6, Limestone, light gray~ crystalline~ 

medica-grained~ dense; contains 

scattered glauconite grains, 

stained brown in arenaceous portions 

with iron oxide; nonfossiliferous; some 

recrystsllised calcite is present as 

cavity fillings Weathers to fractured 

ledges having flat, fairly smooth sur- 

f a ca s ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ 13e3 

7 ~ Limestone~ same as &, 21, 6 

8. Limestone~ greenish-brown, crystalline, 

fine-grained, lightly fossiliferous 

with thin she%. ed fauna; moderately 

glauconitic; dark purple streaks in 

this units poorly bedded~ broken in 

to blocks~ Weathered surface green, 

roughe and pitted. . . . . ~ ~ . ~ ~ 1+5 

9 ~ Limestone, gray~ crystalline, medtum- 

grained, glauconite concentrated in 

thin la: ere~ sightly fossiliferous~ 

dense, poorly bedded . . . 
10, Limestone~ light brown, coarsel„, czJwtal- 

line, abundantly fossiliicrou", glau- 

conitic, poorly bedded; weathered 

surface grayish-brown and granular, 



friable e. ~ ~ ~ ~ ~ ~ ~ 5ol 

11, Limestone, arenaceous~ tan, fine-c:rained, 

some brown iron oxf. de stain, poorly 

beddedo ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~i4 
Total thickness measured. . . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ 235 of 

Lion Hountain sandstone member: 



Description of basal Hickory sandstone at pre-Cambrian contact 

(Plate XXXVI, . ig, 1) on lfe1ter Schmidt ranch, north of ranch house 

along south 'bank of creek~ 425 feet east of creek crossing on James 

River road, 0. 7 mile from Junction of James River road with Farm 

Road 1723~ 1 9 miles from )unction of Farm Road 1723 with 0 S. 

Highway 67 opposite Racon County Fairgrounds, southeast of Hason 

Riley formation: 

Hickory sandstone member: 

1, Sandston. , white to yellowish-brown 

weathering to grayish brown~ weathered 

surface very rough to honeycombed (Plate 

XXXVI~ Fig~ 2); massive~ very coarse- 

grained; grains subangular to roundeda ~ dimension about 0, 6 inch~ 

average about 0, 2 inch~ larger grains 

and small scale sandstone dikes as 

fracture fillings stand out in relief 

on weathered surfaces ventifacts 

(Plate X) ~ 3/2 inch to 2 inches in 

maxim' dimene1on~ found scattered 

on the weathered outcrop 



Plate ZD. VI 

Figure l 
Pre-Cambraln granite-Hickory sandstone contact 

Figure 2 

Hickory sandstone remnant at contact 
with pre-Cambrain granite 

(I - 2) 



oo 

Section measured within lower "ickory sandstone 1&eginning in 

creek bed at base of earthen tank Razz west o" the Alvin Zesch ranch 

house. Section" extends in a S 55 E direction to the gradual slope 

at tlze top of' the vertical bluf'f (Plate XXXVII, Fig. I) formfng the 

south bank of' thc creel; (Plate I, E-E') ~ 

Thickness of Interval 

Fest 

Riley formationz 

Hickory sandstone memberz 

I, Sandstone, occurzing in vertical stream- 

cut bluff, brown to very li„"ht tan~ 

a~st white, szediurc-graz zec'. izt general 

but containing inconsi tant stringers 

of coarse, rounded~ woold quartz gzains 

as large as 1/4 inch in clianeter, average 

diameter ij8 inch. :lassivc and cross- 

beclded (Plate XXXVII, Fig. 2}, gradps 

upward into medium-grained~ colorless, 

angular to sub-angular quartz grains, 

Thin la~s varying in thiclczess from 

2j4 inch to 3/4 inch composed of very 

fine quartz and silt which gives the 

appearance of shale~ These beds 

weather to form talus slope. Hassive 

beds at, the top of bluff are hard and 

coarse grainedI ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 52a3 



Plate XXXVII 

I 

's 

Figure 1 

Hickory sandstone 
(I - 3) 



Feet 

2. Sandstone, occurrln~ as dark trown to 

reddish-orown, flat slats scattered 

on gradual, Srass covered slope, 

Float materi. al weathers to very rough 

sur faces. 

Total thi. ckness measured. . ~. . . . . . . . . . . . . . ~ 85, 6 



Section beginning in lower Hickory sandstone at the southeast 
0 

corner of cultivated field 1700 feet S 25 E of the Dorothy Kothmann 

ranch headquarters and proceeding S 20 K to the Gap Mountain contact 

(Plate I, F-Ft) ~ 

Thickness of Interval 

Feet 

Riley formation& 

Hickory sandstone members 

1, Sandstone, containing yellowish-brown, 

moderately indurated, medium bedded 

intraformational conglomerate having 

very rough weathered surfaces mottled 

grayish-black to dark tan. The flat» 

tened conglomerate pebbles are com- 

posed of fine- to medium-grained 

quartz cemented with iron oxide and 

have sn average ~ dimension of 

I-2/2 inches. The fossiliferous zone 

contains phosphatic bra chiopod shell 

fragments embedded in a coarse-grained~ 

reddish-brown, fairly well indurated 

sandstone containing scattered sand- 

stone pebbles. The color deepens to 

dark brown higher in the unit with the 

concentration of shell fragments varying 
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Feet 

throughout from low to high Near ths 

top~ where the sandstone is deep brown 

with darker bands highly charged with 

iron oxide~ the fossil fragments ars 

smail and sclwot ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ 67e2 

2. Sandstone, grayish-brown to purple brawn, 

weathered grayish-brown~ f~rainsd~ 
quarts grains sparkle on fresh fracture~ 

bedding indistinct~ weathers to slabs 

having rough surfaoesi Higher in the 

unit the rock takes on a dull speckLed 

appearance due to the presence of black 

iron oxide; has a weathered appearance 

even on fresh fracture, Soil is brown 

with a slight reddish tinge. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 26e7 

3 Sandstone, d~ tan~ mottled in plaoes 

by concentration of iron oxide~ fine- 

to medi~rained; contains abundant 

clear, subroundsd quarts grains. 

Moderately indurated~ weathers to 

a~ boulders snd small brown to 

tan slabs having irregular~ rough 

surfaces. Undulating surface on 8 

inch ledge exposed in ditch possibly 

ripple marks, Smooth black pebbles 

of hematite are soattexed over the 



Feet 

surface, Weathered surfaces are coated 

with yellowish brawn and black lichen 

The upper portion of the section fozms 

a dip slope in a sparsely vegetated 

area where outcrops are generally non- 

existent. Occasional fragments of 

resistant sandstone is present as float 

on the russet-red soil Mear the Cap 

Mountain contact the soil becomes light 

browne ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 42 i2 

Total thickness measureda ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 136el 

Cap Nountain limestone members 



Section within the Hickory sandstone {Plate XXXVIII) beginning 

near the base in draw at head of earthen stock tank between James 

River road and the Walter Schmidt ranch house and proceeding south 

to the top of Tod Fmuntain (Plate I, G-G') ~ 

Thickness of Interval 

Feet 

R13. ey fozmationt 

Hickory sandstone members 

1 Gentle slops of grays sandy soil~ grass 

covered, sparsely vegetated. . . o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 91+8 

2. Sandstone, light buff to brown~ weathered 

musty gray to grayish-black. Thin- to 

thick-bedded~ lower portion weathering 

to moderately resistant ledges having 

rough surfaces. Some thin-bedded~ 

medi~rained ledges oontaining silty 

material are interbedded with coarser 

grained sandstone Cross-bedding is 
very common in the thickly bedded 

ledges+ Talus covers much of the 

thin-bedded unit~ entire sequence 

weathers to a moderately steep slopei. . . . . . . 91+8 

3, Sandstone, tan, fine-grained~ moderately 

indurated~ contains very sms11 flakes 

of pale bronse yellow sd. ca flakes~ 



Plate XX'vf ITI 

le 

Hickory sandatone Terming 
Tod;. fountain 

(z - 0) 
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possibly weathered biotitee sufficiently 

abundant to impart a sparkle to the rock 

on either eroded surfaces or on fresh 

fractures, 'this unit weathers to medium- 

bedded ledges which are interbedded with 

thinly-beddede fine grained, silty sand- 

stone ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 13 e4 

4. Sandstone, predo~ly tan, light near 

the base to brawn at the top; friable 

to emderately indurated, thin to thick- 

bedded, occasional ledges in place. 

Grain sise variable from fine to very 

coarse with a few stringers of very 

coarse brown sand s~ to that 

found near ths base of the Hickory. 

sandstone member. The interval be- 

tween ledges is smsked by talus, . . . . ~ ~ ". ~ ~ ~ 53+3 

5 Sandstone~ brown conglomerate composed 

of flat sandstone pebbles made up of 

f ~rained quarts grains stained 

brown with iron oxldei These pebblese 

coated with a very thin layer of black 

material, presumably imn oxide, have 

an average ~ diasetter of 2 inches 

with some pbbbles as much as 4 inches 

along the greatest dimension, These 



Plate XXXIX 

V 

t' 

FiHnre l 
Hickory sandstone float 

Fibre 2 

Ripple marks on Hickory sandstone 
(z- ~) 



conglomerate fragments are essentially 

scattered on the surface as float (Plate ~ Ffg, 1) in slabs about 6 inches 

thick with the pebbles weathered out 

in relief, Occasional fragments of 

conglomerate and coarse-grained, brown 

sandstone have ripple marked surfaces 

with the ridges essentialIX parallel 

(Plate XXXIX, Figure 2) ~ The average 

distance between ridges is about 10 

inches, Scattered fragments of dark 

brown sandstone are present as float 

on the upper slope of the mountain 

and contain brachiopod she11 fralyMtnts. 

The crest of Tod l~ is covered 

with fragments of coaxse-grained~ dark 

brown to greenish-brown sandstone con- 

taining an abundance of ixon oxide as 

cementing material, This ixon axide 

is often concentrated near the surface 

of the weathered fragments to form a 

hsx'd thin laper ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e ~0 2 

TO'tal thickness measurede ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ es 267I6 
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