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The See Branch - Hill Creak Area contains approxhsately 

twenty square niles on the extrene southwest flank of the Llano up- 

lift, The suri'aoe rocks oonsist of line, "-tones, dolonites, sbslas, silt 
stones, and sandstones that range in age fron Late Csnbrian to Pennsyl- 

vanian in age. The Horgan Creek nenber of the Hilbsrns fornation is 
the oldest rook unit exposed in the area. The youngest rock unit ex- 

posed is &arly Pennsylvanian in age. The carbonates of the Ellenburger 

group nake up the thiokect conposite rook unit in the area. 

The Honey Creek fault transverses the area in a northeast 

southwest direction. This nornal fault has a throw of over 1200 feet. 
Less proninent nornal faults branch fron the Honey Creek fault. 

Associated with the faulting in the area 1s a structural de- 

pression referred to as the Bee Branch depression. Drag due to fault 

novenent, tectonic folding, and solutlcn collapse are discussed as 

three possible theories for the origin of this structural depression. 

The Bee Branch Deprersion, which is apparently a ccntinuaticn oi' the 

Honey Creak 8;:ncllne, is believed to be purely a structural feature of 

tectonic origin. The axial al1gnnent of this fold is alsest due east 

in the Bee Branch - niil Creek Area. The axes of the Honey Creek Byn- 

cline napped in the ad]scent Sear Springs Ares of Cloud sar' Sarnes (1BAB) 

apparently changes to north-northeast. 



QEGLOQI OF THE BEE, 1L&ANOM - MILI, GREBE AREA 

MASON COUNTI 
& TEXAS 

STATEK"AT OF PHOBIC 

The problems involved in this investigation were as followers 

(1) to mate a detailed, "eclogic map of the area& ( ) to describe the 

geologic fonaationc mapped, (3) to interpret the etructure an~ geologic 

history of the crea napped, anc (4) to explain the occurrence of ths 

Carboniferous strata found in structural depressicns. 

LOCATION ABD ACCESSIBILITY 

Mason County is located in Central Texas, The Bee Branch- 

Xill Creek area lies approxinately seven niles southwest of Mason& 

Texas. white&s Crossing on the Llano river ad)sins the northeast oorner 

of the area. The boundary of the area approaches a rectangle with sides 
that extend about five ailes west and four niles south, Thus, it con- 

tains an area of approxinately twenty square niles as shown in Figure 1, 
This rectangle contains the Bee Branch ano the Mill Creek drainage 

basins. 

Two all-weather roads give access to the area. Banoh to- 

Karket Road 1Fl1 runs east ano we. t an forns the northern boundary of 
ths area, while the western part of ths »rea is crossed by the north- 

south trending Kill Crash Road. An uninproved ranch road& called a "Din" 

road by the natives& intersects Ranch Road 1871& Although this tern& 

Bin road, is connonly used in the area to describe any faint roao or 

trail& it is used throughout this report for the aforenentioned road, 



FIGURE I 

LOCATION MAP OF THE BEE BRANCH — MILL ORE EK AREAI 

MASON COUNTY. TEXAS 
REPRODUOEO FROM HIO A MAP OF RDON OOUHTT, TEXAS PREPARED A THE TEXAN ETATE HIHNWAT DEPARTMENT, I 

DDA I 



This sinuous, narrov, rough road giv'es access to the central part of 

the thesis crea. 

PIPED i&HE 

The field work on which this thss1s is based was done dur1ng 

the sunner of 1956. Seven vertical aerial photographs (series DFK-Nun- 

bsrs 14, 15, 16, 17, &3, 24, and 25) nads for the United States Depart- 

nent of Agriculture in 1948 were used as a base on which to nap the sur- 

face geology. The photographs used were nine inches square with a soale 

of about three inches to the nile, 1sRO~O'JO. A steroscope was used to 

identify topographic expressions on the aerial photographs, 

Strikes and Cips vere taken on the linestone and dolonite beds 

with a Brunton cc. npass at places where the bedding vas exposed. Bedding 

planes are obsoure 1n nany of the surface exposures of shale and dolonite 

found in the area, 

PRFVIOUS IPP'. TICAT Irltg 

The first inportant work on the geology ef the Central Mineral 

region of Texas van dnne by Roener vho visited . exes fron 1845 to 1-'47. 

Four papers vere published Sining the result". of his studies. Tvo of 

these papers by Roener (1846, 1848) vere published in the @imari n J~o 

of ~Se. The titles of the Qernan papers by Roener (1849, 1852) bare 

been translated as "Texas, with Especial Reference to Qernan Enigra- 

tion and the Phys1cal Conditions of the Country, Based on Personal Ob- 

serrations"~ ano fhe Cretaceous Formatinn of Texas an; Their Organio 

Renains". 

Ths next significant observations vers naos by two brothers, 

0, C. Shunard aud B. F. Shunsrd. 1 general outline of leading geologic 



features along the route through San Saba Valley, Port Mason& and 

Fredericksburg was made by C. Q. Shumard. C. G. Shumard&s rsi&ort is oon- 

tained &ithin the 1886 report of B. F. Shumard& ths state geologist. 

B. P. Shumard&s paper of 1859 gave an acoount of the Pri- 

moroial (Cambrian) rocks disoovcred in Burnet County, Texas. The Pri- 

mordial sons of Texas was de' cribed by Shumard (1861, p. P14): 

". . . As a c&rice of light c«lored& pure anc impure 
dolomi. es, , limestone& chert, calcareous and siliceous 
sandstone& grit. tones and conglomcrates& presenting an 
aggregate thickness of from eight to tsn hundred feet, 
and separable into two well-marked divisions, of which 
the superior represents ths calciferous sand group and 
the inferior& the Potsdam sandstone of the northwest. " 

-"-. B. Buckley classified all of the igneou. rocks in the 

Central Yineral r«gicn a. Ascic. ipparently Buckley (1847, p, 15) be- 

lieved th«t the igneou" intrusi ns vers n«t all of Precambrian age& for 

he tsted& 

"Some cf th-. Asc, ic rock= crs the olde-t known& and 
«there not, for there are grsnites in 'texas& in Burnet, 
Llano, anc Can Saba countlc«& which have been thrown up 
during the formation of the rocks of the older Silurian. " 

In 1883 dalcott (1884) made a study of the Cambrian and 

collected fossils from the Texas Potsdam horis«n, He established the 

Late Cambrian age of ths Texas Potsdam group and proposed the name of 

Llano group for the Lower Cambrian. He believed that the pranites were 

in part contemporary with th«- deposition of the Llano group& but that 

most of ths igneous rocks were the results of extrusi«ns at or near the 

oloss of the erosion of the Llano group and before the deposition of 

the Potsdam. Aalcott (1884) sstimatsa the thiokneos of ths Lower 

Silurian (Ordovician) rooks to be 1145 feet, 



Xn his rsv1ew of Texas geologyf Hill (1887) briefly men- 

tioned ths Llano area, Rill (18+) believed that the granite olassi- 

fied by Waloott (18899) as Cambrian in age wss younger. The lovest or 

enorinital limestone strata of the Carboniferous was thought by Hill 

to have been thrust up almost vertically by the great granite mass ex- 

posed a fsv miles saut of Narbls Falls, in ths scuthvest corner of 

Hurnet County. On the basis of this exposure Hill (1889) assigned a 

late Carboniferous or post Carboniferous sge to the granite snd meta- 

morphic rocks of the area. Rill (1889) was the fir. t to use the name 

sNarble Falls" for the Carboniferous limestone 1n the area. He vas of 

ths opinion that the alleged Devonian of H, F. Shumard was identically 

ths Carboniferous 11mestons cf North Texas, which had been intensely 

metamorphosed by ignecus contact in the southvest corner of Hurnst 

County. Hill (1890) gave a brief cia sificsticn of the topogrs;hio and 

geologic features of Texas. 'This report contains a map that divides 

the stats into twelve topograohic and geologic regions. Mason County 

is inoluded 1n the Coal, Iron, Nsrbls, Granite Region of the Grand 

Prairie on this 9fmp, 

Xn 1890, Dumbls presented the Flist ~Annus ~Re ort Qo '. hs ~C 

~lf & MM M~hl t~ ~!: f ~f* f !h 9 . . !999. 9 t 1 

vas appointed geologist for the Central Mineral Distriot 1n 1889 by 

9 11, tt !! 1 fit. 1 htt~lfht ~het~th ~G f 

~ ~nt Ningral ~cn of ~sxasf Comstock (1890) confined his study 

to the rocks of pre-Carboniferous agM. Crmstock (1890, p. 26!fh) stated 

on the age of the 1gnsous irupti! ns9 

"It need only be said here that both Suckley and 
Valcott have been partly correct and partly wrong, 



There are grsnitcs cf various ages, intrus1ve and per- 
haps extrusive~ but they' are not all later nor are they all e . rlier than the b&. ginnin„- of the Potsdam epoch, " 

Comctock divided the Archean an' Rparchean metamorphic and igneous rocks 

into the (1) 8&uv'stand ( ) Fernandmd an& (3) Texas, Comstcck (1898) 

proposed the nome "Hickory, "eries" for the Lower Cambrian, "Riley 

8 =ric. "" fo" the . &iddle Cambriand and bgatdlmcy ltPotst a& ) &erie;" fcr 
the Upper umbrian. C&m tock prcvis1& nally clybsslfied thc bees over- 

lying the kctcmcl orie . . ". "Lover Biluricn". He divided the Lower 

gilurian 1nto ('&) thc Lecu '-'erie. {Canadian'&) an&! (2) the an "aba 

Uer1e ccmpc "ed & f ctr. ta cf -labty character, containing large guanti- 

tl I' I. It — I' . 1 . 11, 1 b bi& ~tt d~~t 
Cumminc (1890) wrote a paper on the eneral geology of the 

Carbonifero c with cpec1al eml hacis cn +ho eccuosic reclogy cf the Car- 

boniferous in Contr;. l Texas. 

Terr (1890) «rote two papers on the superim;dosed drainage 

system that originated on the Cretaceous ctr-te in Tertiary time in Csn 

tral Texas, Tarr brcu„ht cut +he fact that, since the Coloraoo in Cen- 

tral Texas flo -s with a „en&. ral ccm: e at ri&ht an". les tc the strike of 
the Carboniferous reck, in an opposite direction tc the d1p, the Cole- 

racc River sel. ected its course on a structure thaw is nc longer present. 

He believed that this earlier . ructure wes present cn Cretaceous strata 
because the Paleos& ic reyi& n of Central Texas is only partially unsovered 

and the denudaticn of the Cretaceous is still in progress. 

The mineral res«urces f Texas wee ~ given special attention 
I tb ~S* d 1 ~W Ib* y~ ~d* I 1 ~, bt«bl (Idtt). 
Dumble (1898) included the Granite Highlands of Central Texas in h1s 

discussion of the gsologio history of Texas, 



Hill (1901) wrote a cnmprehensive report on the Black and 

Grand Prairies of Texas that wa; bssed on his study of the area since 

1882. Hs pointed out that. the drainage valleys of ths Llano anc Colo- 

rado in Llano, Mason, Gillespis, and burnet oounties exposed Precambrian 

rocks because the younger ediaents had been str1pped away b: erosion; 

he discrecited the hypothesis that the Prsoambrian granitss vere ths 

reanants of primeval aounta1ns that hac stood exposed since the earliest 

geolcgic time. galcott (18"4), 1n his discussion of the Llano groups 

was given credit by Hill (1901) fcr first pointing cut the true rela- 

tion cf Precamtrian metaserphic rocks. Hill further states& 

'There may be other granites of post-Cambrian sge in the 
Burnet re, ion, as ca been asssrtec Ly Comstock, but 
their existence has not been deaonstrated, " 

The a leged Levcnian of Shusard (1860, and Coastook (1890) vere determined, 

by f'ossils sent to the Smithsonian institute by Hill, to bs cf Carbon1ferous 

ags, In this seas paper by Hill (1901), there 1 a dissuasion cf the 

Cretaceous that is acooapanied by nuaerous maps and geologic sections, 

Paige (1911) gave an account of the field work that vss done 

in 1908 and 1909 in the preparation of the Llano quadrangle aap. The 

Llano quadrangle includes portions oi' Llano& Mason, an~ San Saba counties. 

Paige's first paper treats in d eta11 the Precaabrian geology snd the 

minerals of the Llano quadrangle, In his brief discussion of the Peleo- 

soic of this area, Paigs (1911) named the Milberns, Cap Nount~in, Ellen- 

burger, and Smithwick formations. He also redefined Comstock's Pack- 

saddle schist and Valley Springs gneiss; these rooks were regarded as 

glgonkina 1n age by Pa1ge. Paige refers to Comstock's 81ckory Series 

as the "Hiokory Sandstone". The Llano-Burnet fol1o was published in 1912, 

Paige (1912) b„" the Q. ST Geologioal Survey. 



g ~Re ew of ~t, ceolo~ cf T~e was publi hed b„ the Uni- 

versity of Texas under the irection c f Udden (1916). This report con- 

tains the first comprehensive eologic zap of Texas. The %11enburgsr, 

'Ailbsrns, Gap Nountain, snd Hickory are included in cne unit and the Pre- 

cambrian as another unit on the map, which bas a scale of 1 & 1, 5OQj3OO. 

Girty (1919) discussed the importance of the unccnformity 

within the Send formation. This unconformitv separated the rocks of' 

Nississlppian snd Pennsylvanian age. The Bend formation, as defined by 

Girtv ( 1919), consisted of twc shales sspsrated b ~ a limestone. The lower 

shale was nct named by Girty, but he named ths limestone an;, the overlying 

shale, respectively tbe "Narbls 'Falls" and ths "Cmithwlck". 

Plummer and Noore (1922) called ths hale below th Narble 

P 11 th "P- *tt" 1:I„ i . . t I h ~i. 1 . F ~l~ 1 

North-Central Texas, Roundy, Girty, and Goldman (1;2(&) established the 

lower Mis. issipi i. an a e of chs crinoidal lime:t; nc underlyin- the Barnett. 

The name ""happel" wa. - ap iliec to this crincidsi limestone b, qelluros (1933) ~ 

Sake and Bridge (193. ) were the rirst to rsco~-nize end report 

on the similarity cf the fauna of the Fllenbur„-er formation tc fauna of 

rocks of the Ozark region of Nisscuri: 

"Of these, the Potosi and gminence equivalents seem to be 
limited to the north-~st portion of the uplifts in the 
general vicinity oi' ~ -w. Beds of Procter ann Van Buren 
ags have not been icentifiec «itb certainty, but the 
Gasconade equivalent is tv, . ically represented ~ has 
proved to be mush more wicespreao than the older units. 
Strata of Roubidoux age are excellently developea and 
widely cistributed throughout the uplift. " 

In addit, ion, bake and Bridge (19 ') indicated that there are certain 

zones r«presenieu in the Rllenburger formwtion that uo not occur in 

the Nissouri . . ection They also believed that the gllenburgar had a 



thickness of approximately 2~300 faut instes' of the previous esti- 
mates of 1&CCO feet. 

The Valley Spring gneiss and the Packsaddle schists uere re- 

invezti atsd and redefined b;- Stenzel (1932), The Precambrian& Paleo- 

zoic, and hesozoic systems of the Llano region vers reviewed by -:el- 

lards (193'. ) in his report on the scrati„"raphy of Texas. A discussion 

of the structure and pa'eogeography of the Precambr1an, Paleozoio, and 

Cretaceous rocks of tha Llano region is included in mallards' (1934) 

report on the structure and economic geolopv of Tcxac. Stensel (1o3$~ 

1935) presented one pa er cn ths Precambrian structural conditions in 

the Llano -egion and another pape; on the rrsjcr Fr~cambrian uncon- 

formities. 

The Fsnerel, eclogic settinP of ths Ll. ano are: is shown cn 

the geologic map of Texas by Dartcn, Stsphsnson, and "ardner (1937). 

Bridge (1937) made a tentative correlati»n cf Upper Cam- 

brian rocks of ihe upper Mississippi Valley, Ãisscuri, an-' Central 

Texas, ano named the l1on &'ountsin candstcne meeter of , he & sp i". cun- 

tain formatl~n. Bridge anr! dirty (2937) ride cribed Ferd1nand 'toemsz's 

Paleozoic fossils and tv e local1t1ec 

Cn the basis of numerous localiti~s share creikanter= acre 

observed in the basal Hickory sandstone cf Centril Texas, it "a. " ccn- 

ectursd by Barnes and P;rkinson (1939) that sin( depo, its re mors 

common in the basal part of ', he Upper Cambrian than hive hithertn been 

reco~zed. 

Plummer ( 19/3) describ d s neu quartz sand horizon i'ound in 

the silberns forzzztion (Cambrian) of PLasc. n County. 
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The Fllenburger linc t ne c:s ehev:;ted in rank to . he Bllen- 

burger group end rss+rictsd tc l cc nf early Orcovician age by Cloud« 

Sarnes, and Bridge (1945). They divide' the Ellenbulger group into the 

following formations t the Tenysrc fores ticn c+ thc base«ccntcining 

the Thrsadgill and "tandsbsch cembers; the gorman f'ora«tion; snc the 

Honeycut fcrmeticn «t the in:, Their «aper c nt. i". s t„c cn«rt that 

show correlations within the i. lane»e„-icn cn; wit?. =o. t, hem «klahcna and 

Missouri ~ The Rilsv eerie; was r duced tc fo. "n:;;i n r:;nk, Ravine in as- 
cending order the fo]lcwinv member-: Rlc' cy sane tone, Cap sountain 

limestone, anc the Linn Mountain send:t~ up Thus, the 'Jpper Cambrian 

sediments were divided into tie Riley formaticn cn ' the overi« ing «il- 
berns formation. 

In ?is report on the . . ster r. c:cree: cf :e-»co, pluseisr (1946) 

discussed the important Central Tean aquifsru, the Ric»cry san stone, 

and the Kllenburger lircstnne. 

Both ths ~il?em nn= Rile„. fc~ ious -. rc c i. cribed anc re- 
defined in a ccmprshen« ive paper cn the 

ampler 

Cambrian b. Bricge, Barmen, 

and Cloud (1947) ~ 

k ccmplete, fcrt?right cisscrtaticn of the Fllenburger rocks« 

whioh gives t?s final result-. of ccntinucus, coop«rstive wc rx of many 

geologists on ths stratigra-hy of che vllenburgsr „'rc up an its corre- 

lation with other Lower Ordovician strata, w-:c pre, "enteu by Cloud and 

Sarnes (1948). 

~~m~~p~ ~eke ~o t he ~ann ~Re o ~c ~entr ~ep 
plummer (1950) is a progress re-crt that eu. plsmsnt, : plumr. . e and?!oors's 

report (1922), This report oonl, sins the most detailed geologic map of 
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the Llano region pat pnblishod ann serves as the basic reference for the 

Carboniferous interpretations in the area. 
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CL1IQTE 

d seni-arid olinate exists in Mason County, Texas, The county 

has an average annual prec1pitation of about 22 1nches, occurring 

nostly 1n the vinter and spring nonths. The sean-average tsnperature 

is 70, 5 F. The suaaer nonths are hot and dry vith the tenperature 

often reaohing 310 F or slightly higher, vhereas the vinters are rather 

nild with tenperatures only occasionally going below freesing. 

VECETiT ZOI 

The vegetation is sinilar to the vegetation found in other 

seni-arid parts of the Eastern United States and consists of several 

varieties of cactus, snail thorny bushes, nesquite, oedar, and cone oak. 

The vegetation& including the grasses& 1s sporadic. cally d1stributed in 

the thesis area except where the surfaoe rooks hare weathered to soil 
and silt& and vhere shale orops out, Lbundant vegetation& nostly nesquits& 

oak, oatsolav, and caotue, is found on the Barnet shale and the allusi- 
un deposited by N111 Creek and See Creek, The only abundant grovth of 

grass is found on the silt of a Cretaceous outlier in the northwest 

part of the area napped, although grass would probably be nore connon 

elsewhere except for the drought. 

PETE XcdL FE&eUEES 

The Llano region oonprises a topograph1c basin vith Preoan- 

brian igneous rooks in the center and younger Paleosoic and Cretaoeous 

rooks forning the outer periphery. Pron the topographic high to the 

anterior there is a difference in elevation of approxinately 600 feet, 
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The See Branoh-Mill Creek area is located on the southvest 

flank of the Llano uplift. The thesis area consists of a plateau that 

has been dissected by Mill Creeky Bee Creeky snd the Llano River Ths 

area vest of the upper reaohes of Bee Creek ano Mill Greek 1s relative- 

ly flat. See Creek has cut into Rllenbuz'ger oarbonates throughout its 

drainage basin, The V-shaped Valley formed by M111 Creek exposes Pennsyl 

vanian, Mississippian& Ordovioian, and Cambrian strata. In the vestern 

part of the thesis area an 1solated area of Cretaceous and the undez'- 

lying Ellenburger dolomite form a flat surface. This isolated Cretaceous 

outlier is approximately tuo miles east of the resistant Cretaceous 

rooks of Blue Mountain, 

DRkll4LGE 

The Llano region is drained by the San Saba& Colorado, Peder- 

nales~ and Llano r1vers. The thesis area 1s south of the Llano River. 

See Greek and M111 Creek, f1oving into the Llano River, have cut deep, 

canyon-like valleys in order to enter the main stream at grace and as 

a result, a vezy rugged topography 1s found in the lover reaches of the 

tvo intermittent creeks, The Southeast oorner of the area is drained 

by the James River vhich 1n turn empties into the Llano River east of 

the area, 

The outcrop pattern of the formations is determined by these 

smaller streams~ but the geologic structure has had only a minor in- 

fluence in determining the present stream pattern on the area mapped, 



~ STkTPNKBT 

The surface rocks in the Bee Branch Nill Creek area of 

southern Nason County oonsist of linestones, dolonites, shales~ silt- 
stones, and sand;tones that range in age fron Late Canbrinn to Pennsyl- 

vanian. The Canbrian systen is represented 1n the Llano area by the 

Wilberns and the Riley fornations, The Norgan Creek linestone nenber 

of tlfe dilberns fornation is the oldest rook unit exposed 1n the Bee 

Branch - Nill Creek area, 4 colunnar section of the surface rock units 

of the area is as followers 

CERCZOIC 

Customary Systen 
Reoent 

NKSCKGIC Egi 
Cretaceous Sy sion 

Lower Cretaceous 
Cretaceous $1lt 

PRLEOROIC ERa 
Pennsylvanian Staten 

Bend Series 
Nerble tells Croup 

Snithvick Pornation 
Big Saline Poxmation 

Nississippian Sysien 
Barnett tornation 
Chappel tornation 

Ordovician Staten 
Lower Ordovician 

Fllenburger Croup 
Gornsn Pornation 
Tanyard tornation 

Staendebach Nenber 
Threadgill Nenber 

Canbrinn Sy stan 
Upper Csnbrian 
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Milberns Formation 
San Saba Limestone Nember 
Point Peak Shale Nember 
Norgan Creek Limestone Number 

CRNBRILÃ SYSTEN 

The Upper Cambrian strata of' the Llano area has been rsoefined 

and redescribed by Bridge, Barnec, anc Clcud (1947), This paper is 
generally acospted as ths standard reference for the tvo fozmstions 

and the eight members that comprise the Upper Cambrian series. Ths 

Riley formation oonsists of ths Upper Cambrian sequence of rocks under 

lying the gilbezne formation. Ths Riley formation is not exposed in the 

area but crops out a fev miles to the southeast in the adjacent Jgvwg 

~e jggyg ~ gf ~ IRRoct ~oz ~ of Sliger (1957). In 

bluffs along the Llano Rivers the Norgan Creek limestone member of the 

Milberns formation is exposed bslov the Point Peak shale member, The 

Norgan Creek limestone is the oldest rock unit exposed in the area. Rooks 

of Cambrian ags comprise only a small per cent of the surface rooks in 

the area mappedi 

~vhaZBR ZuXS@QRR 

The «ilberns formaticn vas named by Peige (1911& p. 23) for 
'elilberns Glen in ths Llano quadrangle vhere it is typically exposed. 

The lover boundazy as defined by Paigs is still recognised, but his in- 
dcfini e Cambro-Ordovician boundary has been redsfineo and is plaoed 

betvesn the top of the Cambrian ~ilbern formation and the overlying 

Ellenburger group by Clcud, Barnes, and Bridge (19/5). In ascending order, 
ths members of the vilbsrns formation are the velge sandstone member, the 

Norgan Creek limestone member, the Point Peak shale member, and the San 

Saba limestone member, Recording to Barnes and Bell (195$), the gilbsrns 



formation ranges in thickness from 360 to 619 feet, The average thick- 

ness 1s 500 feet. Cloud and Bsrnss (1948, p. 28) shov a thickness oi' 

575 fest for the vtlberns formation on the hear Spring area. This 

section in the Bear Spring stea is approxtmstsly two ano one-half miles 

northvest of White's Crossing, 

Virgil Bsrnss named the beige sandstcne, the Morgan Greek 

limestone, and the Point Peak shale, members of the Bilberns formation 

in an unpublished manusoript. 

Beige Sandstone Member 

The Beige sandstone is not exposed in the area. It was named 

by Barnes from the Welgs land surveys between Threadg111 and Squaw 

creeks, 61Hespis County, where it is typioally exposed. The selge 

sandstone is a yellcvish brovn sandstone that averages 18 feet in thick- 

ness in the Llano area, Its contact vith the underlying Riley forma- 

tion is abrupt, but the gelge sandstone grades 1nto the overlying 

Norgsn Creek limestone, 

Morgan Creek Limestone Member 

The Morgan Creek limestone at its type l. ooality on the north 

and south forks of Morgan Creek in Burnet County vas described by Barnes 

(1944). kt the type section it 1s 110 feet th1ok and averages about 120 

fest in thickness in the Llano area. 

The beds at ths base of the Morgan Creek limestone are slight 

ly sandy and are a reddish color. These basal beds grade upvard into a 

grey tc greenish grey, medium- to coarse-rrsinsd, glauoonitic lime- 

stone. Thin beds of shsles and souse of stromatolitic bioherms one 
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to two feet thick ocour toward th top of the Morgan Creek limestone, 

The small size and limited thickness of the Morgan Creek bioherms 

distinguish ther. from those founc between the Point Peak shale and the 

San Saba limestone members. 

In the Bee Branch-Mill Creek area the Morgan Creek limestone 

and the overlying Point Peak hcle is expcsec in bluffs along the Llano 

'River, The limestone grades strotigraphioally upwards into the . hales 

snd siltstonss of the overlying Point Poak member. 

Point Peak Shale Member 

In the type locality& Point Peak in Llano County, the Point 

Peak m:-mber is 270 feet thick, according to Bridge, Barnes& and Cloud 

(1947& p. 115). Barnss and Bell ( 1954& p. 37) estimate the average 

thickness in the LLano region to be 130 feet. Included in the above 

thickness of the Point Peak shale member is a sons characterized by 

sub lithographic limestone formed by stromatciitic bioherms. In the 

Bes Branch-Mill Creek area this biohsrm zone is mapped separately as a 

zone at the top of the Point Peak shale. 

In this area the lower co ntact of the Point Peak has been lo 

outed at the base of the first -hzls b:d stratigra, hlcallq above the 

smell biohermz cf the Morgan Creek limestone, The upper con act is 
placed at the bottom of the lar„& biohermr. 

The thickns&s of the '- int & sak shale was neo ured at a place 

approximately 1000 feet west of the m-uth o" Bee Branch. In this section 

the Point Peak shale is I45 feet thick. 

In the measured section s?w&le slopes alternate with ledges 

con, osed of dark gray siltstone& thinly-bedded limestone, and flat-pebbled& 



intraformational conglomerate. Glauconite and limonite are dispersed 

in vary1ng amounts throughout ths section, sometimes 1n individual 

grains and sometimes in irregular masses. 

The donsc growth of vegetation on the shale slopes of the 

Point Peak member shove up as exceeoingly dark areas on the «~=. rial 

photographs. 

Bioherm Zona of the Point Peak Shale Hsmber 

The bioherms occur as a distinct sons in the uppermost part 

of the Point Peak shale in tha Bee Branch~ ill Creak arse, Ths zone 

1s characterized by stromatolitic limestones {calcareous algae se- 

cretions) that form distinct massive structures of s bl1thographic 

limestone called 'bioherms" ~ These reef structures obtain a thickness 

of' over 50 feet and exceed 75 feet in length where they are exposed 

along the Llano R1ver, These huge bioherm, , have compre3sed the shale 

that lies directly benesoh them, thu:. causing the cdJacent -hale bsos 

to bend beneath the bioherms biffersntial compaction bas caused the 

overlying strata to bend around the bioherm . In the basal portion of 

the zone, thin shalss alternate with cnosive limestincs between the 

individual bioherms. in the upper portion, maocive, . ranular limestones 

bend around the reef structures. Cloud and Barnes (1oi42, p. 15. ') ex- 

plain this occurrence of exposeo bioherms in the bluffs of the Llano 

River approximately one mile southeast of ghits'z crossing as follows: 

"The interbioherm beas contain more lim stone than 
shale~ but the latter is s consp1cuous 11thic element and 
there is no doubt that the bioherms are properly as 
socioted with ths ! oint! eak shale at this place. The 
bioherms extend u-„vard from a floor of Point reek strata, 
cess only with compaction basins beneath thea. Lpparent- 
1y they grew consiuerably above the sea-I'loor of their 
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time, for peripheral beds about them srs wholly within 
the Point Peak shale m&v. "ber& others extend upvard into 
the stratigraphio level oi th~ San Saba limestone mem- 
ber, with San Saba beds deposited against ther. and over 
them. " 

ghere the bioberm sons ic mapped in the thesis area& the 

reefs either cap the shale slopes and form almost vertical cliffs, or 

weather nut as fragments and subcircular reticulated masses on top 

of the Point Peak shale. The stromatolitic bioberms cinsisi of very 

hard, light- to- dark gray& microgrsnular-to-sublithographlc lime- 

stones ~ 

San Saba Limestone Member 

The Bioherm sons is overlain b« the San Saba limestone member 

of the Hilberns formatter n. The San Saba limestone member vas named by 

BrMge (1947& p. 117) for exposures along the Mason-Brady Highvay. The 

term "San Saba Seriec" vas originally used by Comstock (1890& p. 301) 

for a portion of these beds. 

The lover fev feet of the San Saba limestone in the Bee Branch 

Mill Creek area contain beds abundant in trilobite and other fossi1 frag- 

ments& forminP a "hash" in some b&ds snc making up only a small per oent 

of a medium-to-coarse-grained limestone in others, Xntraforsmtional 

conglomerates composed of flat& veil-roundsd pebbles are found in ths 

upper 200 feet„These pebbles are composed of pleach nits or limestone. 

The exposed limestone of the San Saba in the Bee Branch-Nil]. Creek area 

weathers to various shades cf a brownish gray and yellovish gray vith a 

fev greenish-gray beds. 

The first yellovish-gray bed occurs 78 feet, above the top of 

the Bioherm sons in the measured section of Q90 feet. Quarts sand is 



found in this buff-colored liam st;ne . md other „«ellowish-„ray be. . s in 

the upper 212 fsot, Cloud an, '. B: mes {1'346~ p. 1j6) recognize an upper 

sons of arenaceous limest~ ne Bp to 3- fe~ t, below the Cambrian-Cirdovician 

boundary in the Bear f prink area. This, or r sicker =- . "~ limsctcne, 

is found at apl "oximately the o'er stratigr«p?ic po ~tion thro~~hout 

th«outcrop area of the 'an lab lamest«no in the Bee Br. nch-?:ill Creek 

area. Thin anc' «, ther san«Ht«~n~ beds «P' the an nba limest~nc arc ir; 
dicatsd on aerial photo~vapho by a d~rk b:. nd d io to ths black per- 

simaons that grow on the sandy bede. 

a „raditi«nal oortact e. ists between the . :an 'abs limestone 

ms. "ber of ths . . ilberns formation ano the over!yinf vllsnburger group, 

The Cambrian-Crdovician boundary was picked by ale«otology and litholo- 
The . ossil jgt~~r pygmy~ is tightly c««fled in the upper Can 

. "aba lkmootcnsP on the other banc', the ~~~ ~~ i "open" in 

tho Threadgill msmosr of the Tanyard formation {iuwsr ' «iovician). The 

open $~~ ~~f however~ was f«und t«occur consf stoutly 

above the last bed oontaininr abundant glauconite and &ne to ten fest 
above distinotivs buff-colored linsst«nr s. Thc u«per c«n+sct, cf the 

most prominent buff-colored lime«t ns ccincines «it? ths faunal boun- 

dary of ths Carbrian-Crdovician an«' the tc p of t? s on 'aba in the thesis 

c . &VI. lxh 

~Er~i~yr ~Gr«u 

The llenburrer Pormsti«n w8s n". med b„ i" igs {1. 11, p. a, ) for 
exposures of chert-bearing lh&estones and uolomites in the «llenburgsr 



Bills in the Barnet quadrangle Cloudz Sarnesx and Sridges (1945' p. 

139) elewated the Sllenburger foznation to group status. 

the Lover Ordovician is represented by the Ellenburgex group 

in the Llano uplift. Tbe Kllenburger group is divided into three 

fornatiohs. Beginning with the oldestz they are the Tanyard fornat1on, 

the Qornan fornation, and the Bonsyout fornation. The Tanyard fornation 

is divided into the Threadgill ~bar and the Staendebach nenbsr. Both 

of these nsnbers are divided into dolonite and oaloite facies. The 

Oorwx and the Soneyout are &leo dieided into doloni'te and calcite facias ~ 

in th» Llano area. S. S. Blank (Personal Gonaunieation) suggested that 

the KGenburger group be napped as dolonite an& 11nestone, because it 

appeared that individual foxmations of the Rllenburger group could not 

b» readGy differentiated, Sy napping the Ellenburger group in this 

nanner, a suggestion of the stratigraphio position of the dolonite and 

calcitic faoies was obtained. The dolonite and linestone sequenoe 

shovn on the nap 1noludes the Tanyard and Qoznan formations. These tvo 

fozmations vere recognised by their gross lithologic differenoes and the 

presenoe of ~mggg gggBSSgS 1n ths Tanyard foxnation. Xo attenpt 

vas sado to trace the obscure graditional boundazy betveen these tvo 

fornations. iocording to Cloud aud Barnes (19', p. 159), the Boneycut 

fornat1on is niss1ng vest of San Saba County due to pre-Devonian 

truncation. In the Sear Spring area a thickness of 973 feet of carbonate 

rooks of the group was neasured by Cloud and Sarnas (19', p. 28). The 

outozopping Ellenburger rocks are predoninately 1inestone vhere the 

Sear Spring area overlaps the thesis area; on the oontrazy, the total 

surface area of the entire See Branch~ Creek area consists of ower 

50 per cent Rllenburger dolonite. 







The limestones are sparingly fossiliferous, hard, predominate- 

ly sub-lithographic~ and non-glauoonitic. They are grey to white on 

both weathered and fresh suri'aces and are coaaonly stromatolitic. To 

the naked eye, ths limestones appear very pure. Chert 1s found in 

some of the 1. 1mestone beds, especially 1n the upper limestone (Oorman 

limestone) . 
The dolomites are light grey, dark grey, tanf yellowish 

browne reddish browne in part vuggy, and fine-to-medium-grained. The 

bedding of the dolomites is either thin-bedded, indistinguishable, or 

slabby. Typically, the exposed surface bedding is covered with boulders 

of dolomite, chert, and/or so11 produced by weathering. The soil de- 

rived from the dolomite is typically red but often grey, Chert is found 

as nodules, ccncretions and 1nclusions 1n the dolomites, and as small 

fragments to boulders on weathered surfaces. In places& ohalk tex- 

tured chert with alternating brown and white bands one-sight inoh thiok 

are chsracteristio. The chert, however, 1s mostly porcelsneous and 

either grey or redd1sh brown. A few sand grains have been found in 

some of the ohert. 

The perennial-flowing Llano River has cut steep cliffs along 

the northeast boundary of the thesis area. The 1ntermittent streams 

have out deep oanyon-like valleys throughout the Fllenburger carbonates 

to enter ths Bee Branch-Rill Creek area. The Ellenburger rocks sup- 

port very little vegetation, whereas denser vegetation is found on the 

underlying Wilberns formation and the overlying Carboniferous rocks. 

Aerial photographs show a dense growth of chaparral and mesquite grcw» 

ing on the outcrop of the Burnett shale of Rississippian age, as a 



very prxodncnt narrow black band. Plate IV shcwx thr +roc line on the 

Burnett shale snc the underl„ ing Elkenburger Iincstcne. 

MIBBISBIPPIAS RISIBLE 

The first publ1shed description of Mississippian strata in 

Texas was sado by Scundy~ 01rty and Ccidxxan (19kb) ~ Bisoovery of Bis- 

sissippian strata near wMte's Crossing on the Lbge River seven xLtles 

southwest of Boson ~ node by Bake axg Bridge (19%x nap) ~ Cloud and 

l4rnss (1948, p 160) described the Hississippian rooks of the Bear 

Spring area which overlaps the north corner of the thesis area. In the 

thesis area the Chappsl and the Sarnett formations are found collapsed 

1nto the Bllenburger gxoup and outlining the sxa)or structural depres- 

sion in the See Brans~ill Creek area. The Chappel and the Barnett 

fornations outoxop alnost continuously on ths north side of a structural 

depression along the Honey Creek xsult that transverees ths area in an 

~ ast northeast direction. The surface exposures of this depression 

consist of Pennsylvanian 11nestonss ano shales. Ginilar sxxeDer eol 

lapsed structures occur in the See Bran~4111 Creek area (Plate I) ~ ~ Zaxaa~& 

The ihuppel foxxxx~t ion wa. " osxxed by Rellerds (1933, p. 91) for 

ex~course cn Chappel Road six xxilcs northwest cf the town of Chappel. 

The Chsppel iineetcne consists of large crinoid fragnents en 

bedded in s fine, gr~ nstrix which is usually pure white but oc- 

casionally rc we«colored. Th-. !'). ~;el linc;tone is frcxx a fraction of a 

foot thick tc ovex 30 feet tl-ick, At one locality green chert was found 

associated with the Chsppel lincstcne. 



Don 'Winston (Personal Comrmicction) believed that this green 

chert is rsworh»d Devonian chert. This suggests that ths Caballo» novacu 

lite probably extended east oi' the Pecos River at one tine because it is 
the probable s urea of the chert. This occurrence of green cher. nsy 

represent a truce of the basal Mississippian Ives Breccia, 

The Rarnstt »hale overlies the Chappel line»tone unconforna- 

biy, The ness »Rarnett» was applied to this fornaticn b. . . Plun»»»r and 

Moors (1922, p. 2d) from excellent exposures Just. north of Rarnett falls 
and Rarnett Springs in San Saba County. 

The Rarnett fornation is composed of »halos and subordinate 

line»tone, having an average thickness of approximately 25 feet in the 

thesis area. Calichs overlying Rarnett hale is exposed in a pit ap- 

proxinately one and cne-half nil»» south of the intersection of Ranch 

Road 1871 and Mill Crash Roao. 

The outcrop of the Rarnett shale foxy a narrow dark band on 

aerial photographs dus to the cense growth of mesquite, blue brush, 

agarita, and thorny bushes on the outcrop, This band of dense vege- 

tation is found consistently outlining the naJcr structural depression 

which is adJacent to the Honey Creek fault. Mhsre the Chappel lime- 

stone has been eroded away, the Rarnstt rests cn the Qornan fornatlon of 
the Ellenburger group, The Rarnett shale is also found outlining the 

outer periphery of nunsrous »nailer synclinal depressions in ths thesis 





PEKNSYI7AM IAK R YETI 

In the Lian~. area the Penn=-ylvanian System consists of the Marble 

Falls group and the smith 'ick shale. Hill (1889, p. 28$) used the term 

sM rble Falls" for exposures of "encrinitsJ. " lime tens ne . r F~'rbls Falls 

on the Colorado River. Paige (1911, p. ' 5-56) sv . its name "Smlthwlcks 

to the chal s in the upper part of the tych o section of the Mo. rble Falls, 

Pioneer' (1$50, p. A7) ole~sificaticn of the formations of Early Penosyl 

vanian age is as follovsi 

FGHYiATIGB 

SMITRliICK 

BIC SALIAtE 

Xn the thesis area the Marble Falls group vas msppeo as one 

unit and the overlying Smithuick shale as another. 

~rb ~ Qgggp 

In the Bee BranohM111 Creek area the Marble Falls limestohe is 

easily recognised on aerial photographs due tc its strstigraphio position 

bolo+ the dark, narrow band that is distinctive of the Sxlthvlck contact 

in the area. The Smith«isk is present only alcng the synclinal depres- 

sions that am ad&scent tn the Boney Creek fault in the thesis area. The 

center of the smaller structural sinks in the Bee Branch-Mill Creek area 

often consists of Marble Falls limestone. 





The limestone is mostly dar!c prey, fins-gra1ned, anc stratified 
in beds one foo+ or lsc: in thickness. A details~. , msccurec section is 
given in the appendix. Occasional nodulsc cnc th1n bs, '. s of chert ars 

found. In the upper part of +he Ncrblc Falls limcstcne a few thin shale 

beds are present. Fossils are found 1n great a~un:. ance 1n many of ths 

limestone beds. There are a great number of corals, bracbicpods, fusul)~ 
ids, and crino1d fragments. 

S~mt~hv k +rialto~ 
The Smithwick formation inc. udes the black shale beds above the 

Marble Falls forsmticn and below the sandstones and shales of +hs Strawn 

group (lUddle Pennsylvanian), according tc Chsnsy (1%+, p. 80). Paige 

(1911) states that the ty'ps ssctiin includes the black shules and len- 

ticular sandstone strata exposed in ths Burnett quadranglr atratigraphi- 

cally between the Marble Falls formsticn and the overlying Crstacscus 

deposits east of Barbie Falls. 

The Smithwick shale occurs in the can sr of the str ctural de- 

pressions surrounded by the Burble Falls 11nwst&ne. The structural de- 

pressions are associatsc with the Honey Creek fault. Recent alluvium 

deposited b;. Bee Branch~~ill Creek has covered much of the shale. In the 

Bes Branch Depression the highest tcpographic bench caused by outcropping 

of shale was selected ar the Jmrbls Falls-Srithwick contact. From this 

contact down to the bottom of the structural depression there is a slope 

resulting from the wsather1ng and erosicn cf shale with a f w thin beds 

of limestone exposed 

It 1s questionable as to whether this shale is equivalent to the 

Sm1thw1ck shale of Beige and Chensy or 1s equivalent to the upper part of 



the Marble Falls group, Blank (personal Commun1cat1on) belicwe4 that this 

shale ie the Smithviok shale. Re pointed out that it contained several 

prominent buff~lorsd beds that were characteristic of the Smithvick shale* 

Don Winston (Personal Comadaation) pointe4 out that the top of the Rar 

ble Falls consists of a shale in this region. Re correlated this shale 

vith other upper Marble Falls shales on the bases of fossils and promi 

cent limestone beds. Smithvick shale of the measured section listed in 

the appendix is included in the Marble Falls 11mestons by Son Winston. 

Shoving this shale as a separate rock unit on the geologic 

maps (Plates I and II) brings out the structure of the Ses Branoh Ds 

pression, Although there is some uncertainty about th» identification of 

this unit, 1t is arbitrarily place4 in the Smithwiok, The cuter rim of 

the depression is composed of Ellenburger, Chappel and Sarnett limestone, 

with the younger Marble Falls and Smitbviek sediments composing the center 

of the structural lov. 

The approximate line of the measured sect1on of 1'. 5 feet of 

the shale is shown on Plates I and VII, i lithologic description of the 

Smithviok shale in the measured cacti. on is given in the appendix. The 

thickness of the formation is nct kncvn beoause the section terminate's at 

a fault. 

CSSTLCROUS SISTRM 

With the exception of the recent stream de~sits, the Cre- 

taceous sediments are the youngest exposed in the area, The Cretaceous 

sediments iu the Bee Sranch~ll Creek area are axposed iu one small out- 

lier approximately one and one half miles east of the northeast cage of 

the Blue Mountains. The lover Cretaceous sediments making up this outl1er 



consist of red and hlack residual soil oerived from the Cretaceous lime- 

stone, These sediments are only a fev feet thick and rest unoonformably 

on Ellenburger dolomite. 

This section of the thesis area is relatively flat and contains 

the only cultivated field in the See Sranch-Hill Creek area. 

On aerial photographs the prolific growth of grass on this 

outlier is lighter in color than the sporadic vegetation that is on the 

surrounding Ellenburgsr dolomite. 

QURTKRRRRY STSTER 

In the thesis area the recent stream deposits are found along the 

Llano River~ Soe Sranch, and l4ill Creek, The reoent allmvium consists 

mostly of black soil derived from the Ellenburger dolomites and limestones. 





BEOTCNAL BTBUCTIIBB 

Considered as a unit, the structure of ths Llano uplift is an 

elongated dome Precambrian granite is in the exposed oenter of the topo 

graphio basin. The exposed rocks surrounding the Precambrian core con- 

sist of more resistant Paleo»cia and Cretaceous carbonates, 

The dietic»tie» structural charact»ristic of the Llano region 

is ths great number of faults strikiz~ northeast southwest. These nearly 

vertical noxum1 faults with s throv ranging from a fev feet tc 1800 feet 
ars most abundant ou the vs»tern side of the uplift. 

Chancy (1929, 1940) os»crib»d the area as a stable region vhioh 

consistently occupied a position slightly below or above sea le»el. 
Chensy (1929, p, 582) contended that the influsnoe of the Preoambrian 

core has been ossrenphasised in the dsr»lopment of regional structures ~ 

Chancy (1929) and Plummer and Boors (1921) considered ths structure found 

in the Central Mineral region the result of isostatic ad5ustment, Ths 

folding that produced the Ouachita folded belt is believed by Berne» 

(1956, p. 13) to have been contemporaneous vith ths formation of the nom 

mal faults in the Llano region, The ma)or late Paleosoio faulting took 

place b»fore Canyon time, according to Cloud and Barns» (19~~ p. 121) ~ 

MAL STBIICTlJBFS ~ OBIS 
The most prominent structure in the Bee Branch-Bill Creek dree 

is the northeast trending Honey Creek fault. Numerous steeply dipping 

normal faults branoh from the Honey Creek fault, QeographicaQy associated 
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vith the faulting in tbs area is a structural depression referred to as 

the "Bee Branch Depression" 1n this thesis, Flat-lying Cretaceous strata 

hase not bein affeotsd by faulting or fcldlcg 1n the area, 

The Honey Creek fault transverses ths Bse B~ill Creek krea 

1n a northeastern direction. This ma)or fault vas called the "Hason" fauN 

by Plummer (1950) on his ~)~ ~ kf ~ QHJRQ~RHH gRQI~QQR ~ 
Qy Q~g Ryg$gg, ~. On the geologic map of the Bear Spring area& 

Hason County, Texas by Cloud and Barnes (194S) this fault vas called the 

"Honey Creek" fault. Although Plusmmrso map is dated 1943, it was not 

issued until 1950, after the map cf Cloud anc Borneo issued in 1948, The 

name "Honey Creek" 4as priority because N vas first used in published lit- 
erature. The detailed map cf the &ear Sprinp area on which this fault 

was first named overipss the thesis area. 

Host of the fsults 1n &~ Bee BrancM41U. Creek area are found 

in the northern half, as shrwn on Plat~a I snd VII, 

The Rsn Saba and the koint Peak members of the gilberns forma- 

tion are faulted against the Corman formation and the Barbie Falls group 

in the northeastern sectior of the area& where they occur along the Honey 

Creek fault, This relationship indiostes a throv of approximately 1200 

feet for the Honey Creek fault. In the vicinity of Capps' pond (see 

Plate VII) s belt 30 yards «ide and 200 yards long corn-„osed of bc&dere 

of Tanyard limestone separates the Y:"rble Falls limestone from -he an 

Saba limestone, The honey Creek fault and the faults that branch from 

this rn)or fault are high-sr~le~ ncmnal faults. Topegr~ phy does nct sf 
feet the rectilinear trace of the maJor faults. Four faults branch from 



the Boney Creek fault in a northeastern direction, and tvo faults leave 

the main fault in a sourthvestsrn direction. 

The field criteria for mapping the faults consisted of first 

locat1ng rectilinear lines of vegetation on aerial photographs and then 

determining if there vers tvo different formations in Juxtaposition on 

sides of the line of vegetation, The determination of a fault vas simple 

vhen limestone va faulted against shale or dolcmite~ or when the sandy 

limestone bess of the San Saba vere ac)scent to the sublithographic lime 

stone of the Ellenburgsr group; but share limestone of the Ellenburger 

group 1s brought against sncther limestone member of Ellenburger, the 

problem is more difficult. The problem of date~ a fault trace 

separating on the ons side Ellenburger dolomite from Ellenburger limestone 

on the ether 1s almost ss diff'icult, particular)y vhers the limestone and 

dolomite are both laterally and verticaUy gradational. The fault traoe 

on the map vith qassti~n marks represents vhst is believed to be a fault 

that is obscured 1n the field because the Ellenburger carbonates en both 

sides grade laterally and vertically from dolomite to limestone, and lime- 

stone to dolomite. 

IBB ~ 2R~rQ&~ 

Explsnat10n of Terai 

Cloud snd Bsrnss (194S, p. 51) call the ccllapss or solution 

features that have the structure, but not the topographic expression of 

sinks, "structural s1nks". This usage is folloved in this thesis. The 

area vhsre both a topographic snd structural depression exists is referred 

to as the sBee Branoh Depression". Ths eastern half of the Bes Branch 
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Depression is referreo t«as a "syncline" sinoe it conta1ns two limbs 

that dip toward eaci« other. 

General Relations 

The See Branch Depression is ' oth a topographic and a structural 

low with its center approximately two miles west southwest of White's 

crossing on the Ll~ river (see Plates I an«' VII) ~ The Iong axis of this 

gepression extends for two and a half ailes in a general east-west di- 

rection. Thc Bee Branch Depression is outlined by a thin band of Barnstt 

shale on the north side and on the south by the Honey Creek andthe Kill 

Creek faults. 

Eastern ~ of the Bee Branch Depression 

Thc eastern hslz of the Bee B:anch Depression is a syncline 

whose s". ructure has been complicate«i by faulting. Gn the north si«ie of ths 

Honey Creek fault Kississippian and Pennsylvanian beds dip from 15 to 50 

degrees toward the s«uth, The attituoe of the Ellenburgs. limsst«ne aci 

jacent to the syncline is slightly erratic. The dips 1n the Ellenburgsr 

colomite 1000 feet north of the syncline are very erratic. Bo;ever~ ths 

bedd1nd «. f the Col«mite has been obscure«i « r c« mpletely destr«ysd by 

weathering or by d. lomit1satiou; therefore~ the «'ips obtained on the 

Ellenburger dolomite ere not as reliable as those of the I'llenburger lime- 

stone. Furthermore, some of the 1rregular strikes and dips found. in the 

dolomite are undoubtecLly dus tc the slumping of dolomite into solution 

cavities 1n other Bllenburger carbonates or due to dolomitiza 1on. 

The Pllenburger colomite map;ed to the north of the thesis area 

by Cloud and Barnes (19~) indicates that the dolomite and ths limestone 
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in this a"]oinlnf . ree hac s, prevailing "ip to. a! ' +h southsa:t. In the 

+hccis ~r. :hs prcvailin- wip cf all the forre&;1&. ns is towar the outh- 

east. adhere strike and diI r, ea. urements were taken a few tens of feet on 

either side of a fault, the dips cbtalned were fros! two to six degrees 

toward the . :outhe'st. The Mississippian and Pennsylvanian strata dip to 

the south at 15 to 60 degrees cn the south side of ths Ba~tt shale. 

These relations of strikes and dips taken on the gllenburger Iijsestone 

exceed on ths north side of ths Bee Branch Depression ano ths Carboniferous 

strata stron;, I„' suLgest that ths strata north of the outcrop oi' ths Barnstt 

fera&ation have not been involved in the moves&ants that cau. . ed the steeply 

dipping altitude of the Carboniferous strata south of the exposure cf 
Barnett fore&stion. 

Two parallel fa its~ one approximately 200 feet and the other 

400 ieet nort? of the Honey Creek fault, dis . ect the synclins. kncther 

sr&all foul terrinates the scuth sids of the s. !ncline. In plan view the 

northern fault ic t? e nest proninsnt. The c rvi&!0 cuter&" pattern of ths 

Snithwick cl ale ends sbruptly at thi. ; fault, The ssall throw of this f;ult 
shown „- M. . rble Falls lines?one being brought against Sr&ithwick shale, 

This f ult i. s further dis+irctive !hen . "? served in plan v?ew because it 
has the only fault trace in the thesis area that shows apparent offset. 
The fact, that +he topc~phy ha. . offset th&s fault trace indicate, that 

its fault, &lane 1s not dipping ss steeply as the rest of the fault planes 

in the area, 

The fault, intsrredi". te between the Honey Creek fault and ths 

previously described northern f-!'lt, is not as obvious as it appears on ths 

s&ap, beoause the Marble Falls 11s&estone is faulted against Marble Falls 
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liaect&ne, In the fiela thi» fcult is expressed by a very prominent 

fault line scarp. This f"ult scar, shows up equally well when viewed on 

aerial photograph with a st. reoscops. The two expo»ures of Marble Falls 

limsstcnes brought against each other sre believed tc bs cf different 

ages because there appears to b - beds missing that are in the Msrble 

Falls' section by Don Ainstcn (personal Ccz»unication). 4 geologic section 

of the pennsylvanian strata found in this »yhclins is given in ths ap- 

psnnix. This section wss xessured& painted, and described in con)unction 

with bon Winston, winston (Personal Communication] planned to reasure at 
least two more sections of the well-exposed M rble Falls lime tone in the 

Sse Branch Depression. 

On ths south side of ths Honey Creek fault, the Darnett shale& 

the Chappel lime»tcue, and +the Ellenburger carbonate. ". have a dip of 

from 20 to 40 degrees to the east-northsa. t, north, and west-northwest. 

These folded strata can be traceo almost continuously on the surfaoe. 

They are the remains of' ths south side of the synclins. The folded strata 
of this synclins are terminated by a fault. South of this fault the San 

Saba limestone is nut folded. 

»astern Half of the Bse Branch Depression 

The Carboniferous strata in the »astern half cf the Bee Branch 

Depression dip to the south, toward the Honey Creak fault„ at angles 

varying from 20 to 50 degrees. 's'he western part of the Carboniferous 

exI ~ sure lies completely to the north of the Honey Creek fault. Small 

synolinal unuulations are founa ~ithin the M»rbls Falls part of the ex- 

posure, ae shown by the strike ano oip symbols on Plate VII anu the 

symbols showing the plunge of the synslinal axis. ipparently the western 
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part. oi' the Bee Branch Depression had strat«dipp~in toward the major 

fault on both sides before the south side was uplifted aud eroded. This 

is suggested by the half-circle formed by the Chappel limestone whore it 
is torminatsd by the Bill Cree/: fault (see Plate VII) ~ 

~Th ~re BB ~e /ararat oB oi ~h ~ ~ ~Dye 
Caner«l »t«tenant 

There seem tc be only ohre~ theories that c«n explain the 

origin of he B«e Branch Depression. The theo! ies are as follows: 

(1) ir«t cu« to fault movement 
(2) Tectonic folding 
(3) Folcing due to solution 

Summary of Data 

Ths data that must be consioered in determining the origin of ths 

depression are as follow«i 

(1) Plummer's (195O) map of 1943 shove the Bee Branch Depression and another 

depression„ named the "Honey Creek symcline" by Cloud and Barnes (1946, 

p, 121) extending from White's Crossing six and a half miles northeast 

along the north sids of the Honey Creek fault, 

(2) The southvestern tvo miles of the Honey Creek syncline is mapped in 

detail on the Bear Spring Map of Cloud and Barnes (1948~ plate 5), 
(3) The synclinal nature of both depressions is indicoted by the outcrop 

pattern shovn on Plates I anc" VII and on the maps of Plusmer snd Cloud and 

Barnes snd as previously cescribed in detail for the Bes Branch Depression. 

(4) The regional dip of ". he Limestones of the Fllenburger group on the 

north side of she Bee Branch Depression is 2 to 6 cegress to the southeast. 

On the north side of !he Honey Creek syncline, the dip of :he Fllenburger 



group is about the sane to the south. 

(5) The dips of the beds of the gllenburgsr group on the north side of the 
Bee Branch Depression near the Carboniferous outcrops ars about '10 ds 

greesz although the attitude of the beds is slightly erratic, l sinilar 
attitude of the Bllenburger beds is shown on Cloud and Barnss' nap for a 
portion of ths Honey Creek S„noline. 

(6) The Carboniferous on the north side of the Boney Creek fault in both 

depressions dips 15 to 50 degrees tovard the fault, 
(7) On the south side of ths eastern end of the Bee Branoh Depression 

both the beds of the Ellenburger group and the Carboniferous foznations 

dip fzon 35 to 45 degrees tovard the Bonny Creek fault. 
(8) The axial alignnent of the fold in Puller and Wilson's (Personal 

Oonnunication) thesis area is north-northeast. In Sveet's (Personal 

Oomunication) area the direction of alignnent of the fold axis is north, 
In Orots's thesis area the antiolinal axis is apparently northeast. 

(9) kbout five niles west of White's Crossing on the Llano River, one 

north and one south of the river, two areas of carboniferous rocks are 
located as detsrnined by Plunner (1950, Plate I), The outorop pattern 
as deterninsd by Plumer is suoh that it nsy be due either to topography 

or to structure. If it is controlled by struoturez there is a synclinal 
struoturs vhich has a north-south axis vhiohz vhen folloved northz changes 

strike to northeast and ad]oins the anticlinal structure found by Grote. 
(10) iccording to Cloud and Barnes (19gg, p. 121), the axes of nany of the 
folds in the Llano area are aligned in a northwest-southeast direction 
although slignnente in other directions also occur. 

(11) The Bee Branch Depression is doubly plunging elongated basin fold 



w1th canoe-shaped ends that. has been faulted. The inferred location of 
the axis and its indicated direotion of plunge~ as shcvn on Flats VII, 
indioatss that the axis uodulates with three minor basins and two minor 

doa Bs ~ 

(12) The location of the Honey Creek fault co1ncides with the southern 

side of both the Bee Branch Depression and the Honey Creek syncline. 

Drag Due to Fault movement Theory 

Drag along the Bill Creel and Honey Creek faults has been sug- 

gestec as one of the poe ibis theories for t' he formation of the Bee Branch 

Depression. 

On the north side of the depression the strata dip to the south. 

The strata on ' he 

sleuth 

side of the fault are on the down-throvn side of 
these tvc ma]or norjsal faults. The drag expected on this type of faulting 

vould produoe dips tovard the north. The observed dips to the south are 

between 20 and 50 degrees. Since the folding i truncated by' fault1ng, 

the Bse Branch Depress1on anc the Honey Creek syncline are older than the 

Honey Creek fault. The fact that the curved oontact of the Chappel lime- 

stone and the Smithv1ok shale are found only on one sids of a fault, also 

indicates that fold1ng vas done prior to faulting. Furtherscre it is 
difficult to develop tvc canoe-shaped ends by this theory, No~~ 
drag does not extend out far enough from a fault to account for the 

depressions. 

ectc. nic Holding Theory 

There i. . u . oc. ib11 „ 1' at Lhc i, l tl; w rpsd are~s observed 

in othsr part. of hs Ilare uplii't anr, the . teepiy-folded Bee Branch de- 

pression are associated. Cloud and Barnes (19 . 8, p. 121) apparently believed 



that small pronounced folds they have seen are of tectonic origins but 

they are uncs~in as to their relationship to the uplift of the Llano 

area, although Cloud and Barnss (1948, p. 121) noted and nared the Honey 

Creek Syncline, they did not definitely state the origin of the fold or 
the minor struotures on its northwest limb. 

Grote (1954, p. 35) described what appeared to be an anticline 

plunging to the southwest. 4 synolinal fold is suggested by the outcrop 

pattern of the Lion Mountain sandstone and the Hickory sandstone, where the 

thesis areas of Wilson (1957) and Puller (1957) overlap about five miles 

south of Nascn. The dips observed by dilson and Puller (Person-il Communi- 

oation) and by Crete (1954, p. 35) are erratic on the limbs of the pro- 
posed folds, However, they state that the trend of the dips suggests the 

presence of the folds. Sweet has found a gentle syhclinal i'olo within a 
graben-like fault block in ths Katemcy-Vcca area north of Mason. Sweet 

(Personal Cosm. unloath n) indicates that there is a lack of a definite 

pattern of ths dips on ths east rn lim'. , oi' the fold. Dr. H, R. Blank 

(Personal G. maunication) poin. ed out on a mosaic of the Llano uplift 
that numerous outcrop patte~us also suggest the presence of numerous small, 

warped areas, 

The t est& nic fold theory offers an explanation oi' the Bss 

Branch Depression, but does not fully explain the following characteristics 
of the depression and the adjacent structuress ('1) The i'olds ttributcd 

definitely to tectonic deva'opnent havr generally hac very gentle dips ~ 

(2) Such stsep12 dc'"-plunging folds as the Bes Branoh Depression and 

the Honey Creek Syncline resemble some kppalachian folds and adJacent 

folds c f similar development would be expected. (3) The unusual undu 



lation of the ax1s of tt'" Bee Branch "eprersicn uith frequent change in 
directi&n nf plunfe is difp1cult to explain by this theory along. 

{g) The beds of the Pllsnburger group ad)scent to the folds apiear to be 

involved only locally in the fc cing. 

On the other 1 and, a tectonic origin for the 1'old originating 
on the site of a prior co. ilapse du to loss of some support as a result 
of solution of some of the un&-. erI-. lug strata ofi'ers an adequate explana- 
ti&n of the struc!!r~. K. rn~s {Fe"oonal Co!!. unicaticn, Parch, l)57) has 

stated that +he Boney Creek syncline is purely a s" rmtural feature 
of tectonic ori, ~n. Be ". urther stated that vhile in a sense it is a 
oollapsed area, it is not an area of collapse from solution of uncerly- 

ing rocks, 

Goluti& n The-ry 

&1 concise account of the solution structures that ceveloped 
in the Gorman formation is gi'cn by Cloud and garnes {'l948, p. 51). 
Part of their explanati-r and description of these s. ruct&!res ls g1ven 

below! 

'The Chappel lime t&, ne of th" eastern areas 
overlaps the Pone&cut formation, uhereas that of the usstorn areas overlaps limestone of the Gor- -xn . crm !icn, The "h!e„t& no of 'he & ourn&an are& 
characteristically the most read1ly soluble part oi' '', e llonburge!. sequence, '. 'hrc gho t :j&e Llano rept'n their ar'a of outcrop is more cosmoniy rnrkad 
by col!&;' n& crcva : and sr all cav c '. nan any other Part of the section, tu!d the only large caves knoun in the 1 I!u!o ro; ion ', Hughes rn Cavern and Richland S; ring Cavern) are in the upper limestono of the Gorman for- matl-n, . . . . lt ! ~ "=vi&, ' !!t frorr. '. :. -. Ir li!hic char&c or attitudes, are distribuxicn that these lirertones vere not &!!;o. ted, !" d-&ritui fil' ingo of:. ruin; s . &nko. Bather they have been 1st dovn fro& an original sub- 
horie& nt, I attitude~ concomitant , - with soluti&. n~ or 
have fallen ir. o caves that developed by solution~ 



main3y bofors Barnet'. tire, c" t", * 31. ", . catena cf ths 
Oorman formation below. " 

Beginning at Capps' pond and extending east for at least 
tuo hundred yards along the Honey Creek fault trace, there is a mone 

spproaimately thirty yards vide where boulders of Tanyard 11mestone 

separate) the Vs rble falls limestcne fro- tl e Ssn Ssbs limestone, This 

indicates that the Honey Creek fault created a ectured sons that uas 

partially open. 

Barnes (1948, p. 51) stated that 1he solution struct. res de- 

veloped prior to Bsrnett time. his is shoun uhere the Chappsl limestcno 

is fcunc! in the sinks but is absent immediately ad)scent to these sinks. 

Zn the Bee Branch e! ressicn the Chap!el lusestcne is fcund only spo 

radically o teide of the bsrnett -bale, 

Prom the »bove dissuasion cf the Qse Branch Impression the fsi- 
1cuing hypothesis for thc fomaticn cf the c~s Bra~ Depression is 

(1) n sclut ion cavity 1+h . 1»neth cf ever t?uee miles anc. ' a 

width of over s mile uccs "omssc on +he Gcm;. n:ormation before the dekko 

sition c f tho Chap, el limestone. (zj 'fhc, '. happel lirestone was ceposited 

over Lho Harm rsgicn. . 'wricn reaovec t?s C?ap~s3 lire. tons that uas 

nc! de, c sited in hc &ccvau sinks in thc -ester': p~it i f the uplift. 
(3) Later C»srbcnifs "cus strata merc c!e?. c cited cn t?e "u:"3 psl 13mestone. 

1 corsinC tc Cloud cn Barnss (1948, p. 52)s the e lime. stones have been 

1st dcun frc": an ox i;incl subho. isontsl attitude~ ccnccritantly»1th sc- 
luti . :, Cloud anc Dames vore referrinf to the Chappsl limestone vhera 

it has been folded doun into "structural -inks" ~ In the Bee Branch De- 

press1on the o~rnett fcrmaticn, the ?L rblo fc~s limestone, sno she 
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Smithwick shale would h ve been 1st down into thc cepressicn. (4) The 

Bee Branch Depression wa. -. displaced by the Honey Creek fault a ter the 

deposition of the Sn1thwick shel» and before the Cretacc. us was aeposited. 

(5) It follows that if the Gcnnau limestone and dolomite vere susceptible 

to the action c. surf ce -:stere in formin! sinks on its exposed surface, 

circulating ground water w, "uld have a similar effect, . Ths s li'?, o-raphic 

limestone of the Gorman ic not jointed; it" psrruabilit» 1s very low. ~bs 

presence cf boulcers of fanyard limestone ccntain1ng "open" /~i ~ 
~ro e B shows thot free circulation of wats" could have taken place 

aloud the Honey Creek fault. This open fracture ! robably extended the 

len?;th of the Bee Branch Depression. Ths circulation oi' ground water 

along thi. . "open" fracture could have d1ssolved the Gorman limestone where 

ever it coulc circulate. This was between the Chappel limestone and the 

Gorman lisrestone. ks the Gorman limestone was dissclved, the overlying 

strata sank dcwn into it. This Irocc: s woold have tc ?e slow enough to 

allow the strata to frld rather than cheer. (6) Ths strata are now dip- 

pir? 1'rou 3G te 5P degrees towarc +he Honey Creek fault, . Ths . teel dip 

of th» strat. »no the fact that the t?. ree small faults cre gravity faults 

due tn slmping. On the other hand, there mall faults probably are as- 

sociated w!t? +he Horsy Creek fault. 

The und&eticns of the axis ef the Bee Branch Depression might 

have been more easil; formed by s: luticn and low s)uz", in?- t?an b? tec- 
tonic for»e. The structure is older t?sn "hr faultin?. since it ls trun 

crted by faults. Thi s relaticnoh!p 1. , also true for ths structures found 

in ths Bear Spring ares, snc ir thesis »ress nf Swe. -t, Grote, snd gilson 

and Fuller. Xf' the structures found in these areas are all part of a 



large s rued„rr, 'hc najcr force irv lved in the fern ticn cf this struo 
ture wss undoi htodly tectonic. . he niner fclc cn the flank of 'he Honey 

Creek sync' inc are mere lo~ ic'11«of tectcnic fonmtion than of so'utica 
anc' slum, »in; origin. 3'he tcctcnic origin cf' the o folds and the Honey 

Creek oyncline vMes it likely that the Bee Branch l)epression is of sfwi- 

lsr origin and should therefcre be call o the Bec french syncline. 
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Os%ERAL STATFMFHT 

The molcgic history of ths tventy square miles in the See Sransh 

Mill Creek area is ccnteined in the more ample record of the Llano region, 
The proceesec that have operated in the thesis crea sre apparently ths 
same as those that have affected the overlapping Sear 8 ring's area of 
Cloud and Sarncc (1948). Therefore the geologic history is discusse& 

both 1n terms of the Llanc uplift and more specifically in the thes1s 
area and the overlappin, Sear Siring area. 

P4LEOXIC ERA 

The geolcgic h1stor; of thc Bee Branch-Sill Creek area is re- 
corded in approximately 1500 fe t of expcssd strata. Recording to 
Cloud sue Barnee (1, 48, pp. 28, ar. c 186) the Bear Spr1ngs area exhibits 
the 1'cllomin. thickness cf etratec 

Thickness 
in feet Lc, xer Crcovician 

yllenburger group (total) 
Rorey ut formaticr (total) 
Gorman formation (total) 

Calcitic facieo 
Dolomitic facies 

"enyerc formation (tctcl) 
Staendbach member 

Calcitic facie. 
Dolomitic facies 

Thrccdgili center ~tct. l) 
Dolomitic 1'acies 
C~lcit ic f;cise 

973 

450 
237 
213 
523 
229 

229 
294 

294 

U~ pei Cembr. ' en 
Nilberns formation (total) 

an cf'c', 1~Mp':, ten~ 
Stromatolitic Sioherms 
Point Pea'~ shale 
Morgan Creek limestone 
&alga sandstone 

W 
260 

115 
120 
25 
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In the theci: rsc the . el s -"n'ot ne nm' '"he low* r part of the kbr, an 

Creek imcstcns rc nct e-. q. cssd. 

ibe greco u un'moe cf P. lcczcic corbcnst s~ the pt'e "ent of bio 

hersu z intruformc. ional "cn cmer tez, lzuconite, end chert all suggest 

that the stra. ta e c deeccited in shallo", eas, These deposits became 

consclidateo by csx wntaticn uno c —:acti. . n. 

%aalu aa ~p 

at ths beginning of the Paleozoic "ra the surface upon which 

the sediments were deposited had a relief of about le feet, accoraing tc 
Barnes (19;6, p. Rj. This erosional surface was developed throughout 

Lover and eidola Cambrian time, The oldest Paleozoic sediment found in 

the Llano rsgicn is ths Hickory san stone. fhs Hickory sandstc, ne is com- 

parable tc ths ~tee or 'nasal sands an. ciuartisites that, separate the 

Upper Cambrian from ths . -'rscanbrian in the Czarks. The cieposition of 
cbe iixckory sanustone was folio«sd by depoc. 'tion of the Gap Mountain lime- 

stone. Thc calcamouu dern 'its c' the C i. lcunt: in lim ~= on d~ndeo up- 

ward into che Lion Mountain sand=tone. Theso three members of lc wernost 

Upper Ga". brian (Riley fcrmstic, n) srs n ~t ex ocec in the area mapped. The 

v rious authors that have de. =. c; 'bed the:e ueoo 
. ';- ere referred to in 

tne "Previous lnvcsti~ntionss, 

". ne Riley formatior i' cverlsin 'y the *ilterns formation, 

Ibis forra cicn of Lat Cambrian indicates a centi. nation cf the shallow 

ssa deposition th't Ls "an in the Riley fcrssticn. Thc sbundance of 
glau cnits granules that characterized the Riley fozsstion became mo e 

abundant curing the depcsiticn of the «ilbernz. The intraforscticnal 
conglomerat=. e ccntained in both the Point reek shale and the San Saba 



fornation and the presence of both snail a«d huge bioherns all suggest 

that the Milberns sea wes shlL11ov in the Llano areai 

Qzdexkuhe ~ 
Lccording to Cloud and Samos (1948, p. 32), the Elle«burger 

group is 970 feet thich in the Bear Spring area of western itasca County. 

Xts ~ thiohness of approzinately '1820 feet is in the southeastern 

corner of the Llano uplift. Cloud and Samos (1948, p. 32) attributed 

the thinning of the Ellenb«rger to pre Devonian truncation that appears to 
have conpletely renoved the Honeycut fomation vest of western San Saba 

County+ 

Glauconite is essentially absent in the Elle«burger linestone 

and dolonites Chert is plentiful' The presence of ripple narhs snd 

stronatolitio liswstone indioates a shadow water environnent for the 

Rlienb«rger group of Early Ordovioian age. 

CQmkaa mk 2gmaks& ~ 
No roche of Silurian age have been recognised in the Llano 

region. Barnes, Cloud& and Barren (19/5, 19') recognised three forne- 

tions of Devonian age. They arethe Zesch fornaticnz Bear Springs fozaa- 

tion, and Pillar Bluff linectone, The Reach aad the Bear Springs fozaations 

occupy a portion of a collapse structure in the Bear SprirSs area, 

Cloud and Barnes (1948, p, 159) ~ E green chert found in the Bee Branch 

depression nixnd with Chappel linestone vas believed by Don Hi«eton 

(Personal Cons«i«ication) to be rewored Devonian chert, . k wide spread un- 

confornity separates the Devonian and Kississippian, 



MPQQRXUSRM ~» 
During Pennsylvanian time, it is believed by Dames (194S, 

p. 11B) that the faulting in the Llano region accompanied the folding of 

the Ouachita trough. The combined thickness of Cambrian, Ordovician, 

Silurian, and Devonian sediments in this trough ie approximately 3, 00& 

feet. During the Lover Pennsylvanian at least 3$, 000 feet of sediments 

vere deposited in the subsiding Oua hite trough or geosynoline. 

The Narble Falls and the Smithwick shale comprise the Pennsyl- 

vanian strata deposited in the Llano uplift. The Nsrble Falls limestone 

has a thickness of at least 1625 feet in the thesis area and grades up 

vard into the Snithvick shale. 

the Narble Falls limestone and Smithvick shale are of Send age, 

They have been faulted, but according to Samos (1956& p. 9)& the Canyon 

rocks in the northwestern part of the uplift are not faulted. This indi- 

oates that the orogsncy occurred between Send and Canyon time, chiefly 

during the Strawn, It vas during this time that the folds vere probably 

formed in the thesis areas of Wilson and Fuller, Sveet, and Grote as vali 

as in the gooey Creek synoline and the Sse Sranch Depression 

QZ!SamSSSS ~ 
The Cretaoeous outlier found in the See Sranch-Nill Creek area 

has not been affected by either folding or faulting. lpparently the se 

aentiaily horisontal attitude of deposition is still raaintained in the 

Cretaoeous strata' Stream ohannels vere established on the Cretaoeous and 

were superimposed on the Paleosoic. 
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NELSURED SECTION Of SRITIQICK fOHNlTlug igf' NaBELF 
fitLLS 1. M'STug:. IE THE BEP-BgagCii Dgrsfogivb' 

The Marble falls grou:. anc the Sm1thviok formation wers measured, 

painted, anc uescribed iu os+unction with Don winston and Pete Nose. Sou 

Winston is making a atuoy of the Carbonifer«us for his aoctor'a uis- 

sertation at the University of Texas. 

The ap roximate line of ths section is shown on the map, Plate I. 
P~EI"S LVAS . "YS 

Sm wi f io Thickness 

16, 1 imestone~ deep-tan, homogeneous, micro 
granular, breaks with conoho1dal fraotures, 
probably . ilty, -aathariug deep-tan . 1. 0 

15 ' Covereo, probably shale 23. 0 

1l. Lir estone, medi«u« grey, earthy, thin-bedded, 
up to three inches, microi~ular, weathers to 
olive-grey; contains Ooniatitas . . . . . . ~ 2. 0 

13. Covered~ probably shale, ~ 12. 0 

12. Lima«ton: p tannish-pray, f1na-grained, weather- 
ing dark grays contains red«iish-tan~ elongated 
grains ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ » ~ 2. 0 

11. Covered, probably shale . . . . . . . . . . ~ 8. 0 

10 ' Limcst«na, tau, fine- t« z. . ediw-grained, 
west?. ertut sark grayish-tan . . . . . . . ~ ~ 1, 0 

'hale, . . . . ~ Tgo5 

Limostcus, dark grey, yellov1sh-tan splotohssf 
microgranular, vest?era buff-grey 

7. Covered, probably shale 6. 0 

6. Calcareita, dark-grey, massive& coarse-grained, 
»eaihara dark-tan v1th rough aurfac«; cont-ins 
abundant brach1cpods and fusultua . 1, 0 

5 ~ Covered, probably shale 25, 0 
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Limestone, medium-grey, bedding olanes weather 
smoothly, fine-grained weathers to tanni. sh 
grey o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Thickness 
UaXIIk. 

1. 0 

3 0 Covered, shale float. . . . . . . . . . ~ ~ ~ 4e5 

2. Limestone, dark-grey with tan splotches, very 
fine-grained tc microgrsnulur, weathering 
oli~rsya ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0. 5 

Ccverco, probably shale, forms a prominent 
bench ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total Tbickne;s. 140, 5 

b e 

Limestone, medium- to o-rk-grey, beus six 
inches to one foot thick, very fins-grained, 
weatherinf dark-grey with olive cast; 
Goniatitcc, corals, and snails. . . . . . ~ ~ ~ 3 0 

41 Covered 5, 0 

40. Limcstcne, dark-prey, anri tannish-grey mottlsdj 
mottled appearance due to weathering, mas- 
sive bsdsj fine-grainec, abuncant Goniatites 
and ccral . 1 0 

39. Covered ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ 6. 5 

38. Limestone, meoiuu- to taju. ish-grey, fins- 
grsined, medium grained, weathering dark-bluish 
grey, sponge spiculss sbunoant, chert rossttes 
up to one inch in diameter. 1. 0 

Covered 4. 0 

36. Limestones, medium- to dark-grey& ocoasional 
tsn and white grains, fine-grained, 1. 0 

35. Cc vered 

34. Cotton rock, buff-coloreu. . . . . . . ~ . ~ 1, 0 

33. Cove red ~ ~ ~ ~ ~ o ~ ~ 1, 0 

limestone, dark-grsy ano brownish-trey, mottled, 
nicrc rsnulnr, weathers tannish-grey with 
olive caste ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1. 0 

31 ~ Covered ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ 4. 0 



30. Liaestcne„ light-buff, fine-graineu, poorly 
exposed o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ 

Thickness 
Ua2aat 

1, 0 

Covered ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 7, 0 

Limestone, light bluish-grey with tannish 
ca't, massive beds, very fine-grained, "earthy"i 
veathers light-buff, surface "spotted", ccn- 
tsins ro=e tc, rust colored foa il fragments 1. 0 

2 /. Covered, some chal. limastcne in float; cc:n- 
tains four feet cf fine- to microgranulsr- 
limestone1 ocntsins abundant products . 

20, iirestcno, bluish-crcy anc, brownie?~-grey 
mottled1 very fine-grained, weathers medium 
grey with tan cast. 1. 0 

Calcarenites partly covered, vhite to light 
grey, beds less than six inches thick, fins- 
to mec. 'ium-grained, weathering rc"'um-grey' 
abundant R sulina; E. roducta weathered out on 
surfece ~ . . . . . . ~ ~ ~ ~ ~ ~ ~ 12, 0 

Cal arenite, medium- tc fine-grainec, dark- 
to brownish-qrey; mottled, bluish-grey; beds 
eight inc& es to cne foot in thickness, weather- 
ing medium grey1 contains Chaetetes . . ~ ~ 2, 0 

23. Covered 5, 0 

Limestrnei suolithogra; hic, trownl=h-frey, 
massive bed, breaks vith conchoidal fracture, 
=urf:ce cme . hat fractured; ~esthering light- 
grey; contains scattered i'ossil material. ~ i+0 

21. Limestone, light bluish-pray; . , ome thin, tan, 
cherty beds; bees three inches tc six inches 
thick? very fine-grained, ~eathering medium 
c rey, 

20, Covered ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 4, 0 

19. Limestone, some cherti medium-«rey, fine-grained, 
weathering 'bluish-grey. 2, 0 

Cc lcarenite, gre. - 'ith t. n streaks, fine- to 
medium-grained, carinated surface vmathers 
light greyr ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 0 
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17» 

16, 

Cowered ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ » ~ ~ 

Lineetone& light grey& obert in upper part, 
nediun-grey, very f ine-~ hosogeneous 
breaks with ooncboidal fraoture, veathering 
1 ight bluish grey» ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Thickness 

0. 5 

15» Cowered» ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2, 0 

Linestons& nedi~rey with tannish oast, con- 
tains abundant chert nodules and rosettes up 
to two inches thick& nanoid beds& fine grained& 
weathering lark-grey; cone sponge spicules. . . 1, 0 

13. Coeered ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2»0 

12, Linestone, dark to aediun-grey& nediun- 
grained, weathers dark-tan, abundant sponge 
spicules and crinoidal hash, 1. 0 

11 ~ Cowered» ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ » ~ ~ ~ 2 0 

10» Linestone& light-brovnish grey, nottled 
nediun-grey, beds tvo inches to six inches 
thick' nicrogranular, veathering grey with a 
buf f cist ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 6, 0 

9» Linestcne and vhite ohert, in floatl cowered . . 16. 0 

e» Caloarenite& nediun-grey ~ bedding nasslee& 
chert beds less than one inch thick, nedius&- 
grained, weathering bluish g~, 1 0 

Calcarenite, nediun-grey& bede six inohes to 
one foot in thickness, coarse-grained, abundant 
chert and sponge spioules veatbers light, 
blue-grey, contains Products, 1 ~ 5 

6. Linestone& blue-greyl tan, nottled, bedding, 
one inch to eight inobes thick. 10. 0 

5» Cowered vitb float, 

Limestone, chert present; indistinct beddingl 
ohert beds up to eight inches thick, fine- 
grained& light grey on fractured surfacel 
veathers light blue-grey. 11 0 

3. Linestone& grey& &a&ttled& naesiwe& fine-grained& 
buff to tan-colored on veathered surface, 2, 0 



Thiolmoss 
~LLtat 2, Shale and limestone, covered iu line of section ~ 2o5 

1 ~ Calcarenitel 11gbt grey, chert bearingl nodiun- 
to fine grainedly chert nodules are up to ono 
inoh in diameter, very dark greyl west, bering 
iightr grey o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ s ~ ~ ~ ~ 

Total Thickness+ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Total Thickness& Pennsylvanian System . ~ ~ . . 303, 0 

RgisURED sEctI05 QF tHE SRN RARE 
NENBER OF TRF WILRERNS FQRNLTION 

The seoticn of the San Saba member of the Wilberns formation vas 

measured approximately one and o~ miles south of the Llano River 

along a drainage draw that enters R111 Creak fxon ths south The general 

line of this section 1s marked on the map in pocket, plate I. This 

sootion was measured in conjunction with Kenneth Sligor, vhose )ging g~gg ~ REER overlaps the Qgy QERR@+~ ~ REER at this locality, 

%ELIZA ~ 
Wilberns Formation 

Thiolmess 

26. Limestone, medium-grey, lithographic, veathors 
medius-grey, oontains some fossils. . . . ~ ~ . 19. 2 

25. Limestone conglomerate l ligbtwgrey pebbles oon 
posed of caloits vith a pure, wh1te fino- to 
medium-grained oenentl oontains a fev grains 
of glauoonitNl weathers light gray. 5. 0 

Limestone, dark~y, scattered pebbles of 
oalcitei contains some glauoonito, fins-grainedly 
weathers buff-grays o , . o o . ~ . . . a ~ o ~ 0. 8 

23 ' Limestone, light grey~ lithographic, weathers 
1 ight grey i ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ e o ~ ~ ~ ~ t400 

22 ~ Limestone, light brown, weathers light brown, 
one foot at base stationed dark brown, bedding 
massive, sublithographio, splotohes of 11nonite, 
re& specks of weathered glauconite. . . . . ~ 8, 7 
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21 ~ Covered a ~ ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Thiokness 
M~ah 

19. 7 

20, Calcaranite, consists of 25 percent glauconite~ oiiv~rsy limestone, layers of green 
glauoonite, coarse-gra1ned, weathers dark 
olive grey, fossil fragments. . . . . ~ ~ ~ ~ ~ 

19. Glauoon1te (60 per cent), green, contains 
calcite czystals1 large splotohes of limonite, 
reddish-brown on fresh f'racture, veathers 
grey'ish yellows ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1. 8 

18 ~ Covered ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5oO 

'17 ~ L1msstone and limonite, no glauconite& lime- 
stone pebbles up to one inoh in dismeter1 beds of limonite one half inch thick; weathers buff to medium greye ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 2. 2 

16. L1mestone, mediusw grey, stringwrs of calcite, 
lenses of limonite, contains a few rounded 
brovn pebbles about 1/6 inch 1n d1ametsr, 
fine-grained, veathere dove grey. 7. 3 

15 ~ Covered ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

16. Limestone conglomerate, composed of 20 per 
cent pebbles 1/6-inches to 1/2-inch in diameter, medium-~ cement, medium-grsy1 oontains 
grains of glauconite; veathers yellow to buff, 5, 0 

13. Calcarenite, dark grey; contains a few brown, 
rounded pebbles, specks of glauconite; coarse- 
grained, weathers dark grey , 20. 0 
Covered ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 5i0 
Limestone~ meoium grey, ma. sive, weathers 
medium grey i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 6. 5 

10, Covered 21 ~ 0 

Calcarenite, grey-brown) coarse-grained, rounded 
boulders, beds 3 1nches to one foot thick, abun 
dank glauconite, limonite ". tringers; veathers 
brovn ~ 37. 9 

8 ~ Calcarenite, buff colored, fine-grained; oon- 
tains yellow bands of limonite up to one ma. 
th1ck, a fev beds of red sandstone two inches to one foot thick; weathers to a smooth, light 
yellow brown; grades into a white friable 
calcarsnite a, ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 25. 6 



?. Calcarenite& medium-grey; beds cnc tc g inches 
thick; fine-grained, ccntsins scme quarts 
grains& glauconite& shell fragment and limonite 
stringersI friable, weathers dark grey, 

6 Limestone 
& brown& medium grained & eery f riable& 

limonite cement& oomplete bed appears weathered, 

Thickness 
~dgIL 

2, 0 

5. Sandstone, light grey-brcwn; estimated per- 
centage cf mineral grains) quarts - 255& calcite cement - 70$& glauccnite - 1'; beds 
one-half to 2 inches thickZ weathers into 
slabs; friable, weathers brown, . . . ~ ~ ~ . ~ 1, 7 

I, . Cslcurenite& light- roy, beds one inch to 2 
inches thick, fine-grainedI contains patches 
of limonite& lenses of limcnite, trilobite 
fragments ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ 5&5 

3 Gomez'Ni t ~ ~ ~ ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ 35%3 

2, Limestone, medium-grey, vhits lenses; i'ine- 
grained, friable, cc stains limonite lenses and 
splctches of liar nits& few thin beds cf tz'ilo- 
bite hash ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ 7 5 

1. Limestone, medium-grey, brown splotches and 
streaks of limonite; weathers buff vith flat 
ledges' bed 6 inches to one foot thick, a ~ & ~ 21 ~ 5 

Tot&'-I Thickness ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 290e0 

HFtMRFD SFCTIGH CP BICHFW ICMF AND PGIIT PLIK SHALE 

The thickness of the first 30 fest ie subject to slight error 

beoause of the erratic dipc due to the underlying biohezms, 

Section cf Point Peak shale snd Sioherm zcne measured approxi- 

mately 1000 feet ups'. ream free the mcutb of Mill Creek, Zhis section 

vas measured about 1/$ mile southeast of the corner of the area mapped 

in Cligez's ~ ~ ~ ~ (1956) ~ 

Thickness 
M&ggf 22, gioherms sons owerlics the Point Peak shale 

and contains india idual biohezms approximately 
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Thickness 

30 feet thick and up tc 60 fest across. These 
biohsrms ars conteined in the underlying Point 
Peak shale. 4 fsw of these bioherms are 
weatherea out completely ano rest on the Point 
Peak shale. 

Total Thickness. + 30e- 

F~t ~ ~e ~r 
The uppermost beds of the Point Peak shale member 
of the Qilberns formation ars distorted because of 
the over ly1ng bioherms; cc, nsequentl", the first few 
feet of the measured seotion are subject tc erzor. 

21, Limestone conglomerate, greenish-grey, red 
splotohes; rounded pebbles u[ to 5 inches by 
2 inches; fine-to-medium-grained matrix, con 
tsine pebbles of glauconite (1/4-inch by 
1/4-inch), few fossil fragments ~ . . . . . ~ 11 ' 5 

20, Covered, probably shale . . . ~ . . . . ~ 

19' Poss1liferous limestone hash, greyish green, 
disseminated glauconite gr 1ns, fine-greined 
matrix, splotches of limonite; weathers to 
an olive grey, weatherec out brechiopod 
shells and shell fragments, c& ntains brachio- 
pod sheDs and fraysents. 1 4 

18, Limestone conglomerate~ sdgswiss, light-grey, 
fine-gra1ned matrix, rounded, splotches of 
limonite, dark-gresn pebbles up to 3/8 inoh 
by 3 inches, dlsserlnated gra1ns ef glauconite, 
weathers tannish grey ~ 6, 0 

17. , &iltstone, brownish-grey; one inch to 5 inches 
laminae, the siltstone makes ledges; inter- 
bedded shales litter t. he slopes; also brownish 
grey, disseminated glauconite . 9, 0 

lb. Limestone conglomerate, rcunded pebbles paral- 
lel to bedding (3/8-inch by 3 inches); both 
the i sbtles ano the fine-grained ratrix are 
dark grey; contains 11monits lenses, dissemi 
nat. ed glauconite. . . . . . . . . . . . ~ ~ ~ ~ 4. 8 

15 ' Limestone conglomerate, edgewiss, 1irht-grey, 
fine-grained mat, rix, refunded, dark green 



„. ebble:. u to 3/"-inch by 3 incher& splotches 
of glauconite& speckled . , 1th limonite; oovered 
with a csliche crust1 weather&: tannish grey . 

Thickness 
AaX~e 

2. 7 

Limestone& prey, medium-grained& contains a 
few brown pebbles of calcite (1/2-inch hy 1-1/2 
inches), disseminated grains of plauconlts& 
speckled with 11mcnite; covered with s caliohs 
crust; weathers dark grey . . . . . . , , , ~ 1 ~ 5 

I imeetone, white, medi&sr. -grsirs&:& lenses of 
limestone, 3 lght grey) spotted with limonite 
and glaucrni', &. ; len;, , & f pisucnnlte1 weathered 
to buff , & ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3, 8 

Limestone cnnglomerate& ecgswice, light-grey, 
i'ine-;re&&*ed r ctrix, rounded& dark green peb- 
bles , 8 to 3/8-inch by 3 inches, splotches of 
Iis&rnite& dissesinated grains of glauconite& 
;esthers tannish prey 17+3 

Limestone ccnglomer«te& medium-;reined matrix& 
peb les up to 2 inches ln aisr. etc&, not paral- 
lel 1&. ' bedding ~ ~ ~ ~ ~ ~ ~ 0&5 

Limestone conglov "r«te& & dgl wise& llgh't grey& fine-gr. ined x!" r&x, rounded, d" rk pr&&en peb- 
bles ui to 3/8-inch by 3 inches, splotches of 
limonite, dl seminated grains of glauconite& 
west:~. erc tannish grey. . . . ~ . . ~ . ~ ~ ~ ~ 7. g 

Lh&estonr conglomerate, cd;. ewise, clive- rsy& 
fine-;, r: inc&' matrix, r& unced& dark green peb- 
bles up to 3/8-inch by 3 inches, splntches of 
limcnite& dicseminateo grains of luuconite, 
weathers tannish grey . . . . ~ ~ ~ ~ ~ ~ ~ ~ 0. 5 

Limestone conglomerate, edgewise, olive-grsy& 
fino-grained rstrix; rounded, dark preen psb 
bios up i, c 3/8-inch by 3 inches, spl&tches of 
li«cnii, e, die. er, . in«ted grains cf plcuconite, 
wenthe& s t~lsh grey . . ~ . . . . ~ ~ ~ ~ & ~ 1&'&, 8 

Bhs's 50 percent& siltstcru'»'&8 per cent, ledges 
formed by siltstcne, slopes by shale' hot&. are 
oalsarsous, dark olive grey disseminated limonite 
and glauconite specks, splotchss of limonits1 
very few thin beds of clive-grey limestone, 25. 0 



Thickness 
»" 

6. 81ohsrme (small)s the bioherms are approxi- 
mately 3 feat by. ". feet, occur in lenses; the 
bichenmc coalesce t, o for, le!ines u;. tc 30 feet 
in len! th; the overlying ann uncrerly» ing beds 
boo srcun! the bfcherms . . . . . . . . ~ 12. 0 

5, Sil, . it, 

cured, 

calcarecin, olive grey, cc»ntafns 
disseminated glauconite anu limonite specks, 
beds 1/~inch to one fnci thick! medium grey; 
»leather s ( ltvc grey ~ . . ~ ~ ~ . ~ ~ ~ » ~ 6. 2 

Lfmes . cue, brounfsh» rey, eric -rrrfnrrteo 
glauccni'. e, splotches of lfmor~ite, mecium grained» 1. 0 

3. Pfohermsr "babyer one to two feat in diameter, 
con. ist of light-grey siiblitho„rar hic limestone, ~ 

2. Bflt. ters, cslcarecus, mod turn, rey; conteirs 
disseminated slaucc nfte and! lim! nits specksr 
hed 1, „'-f. . ch to cn. inch thick, ! esthered 

1, trfoherms (ssall), bioherms approxfmatel„ 3 feet 
by 5 feet, occur fn lance ; +he bicksrms 
coalesce tc form le!»eee up tc 30 feet in 
len th; th overl„"lug and urderl;f. nr beds boir 
c:cunc the ". f-. herr:. s. . . . . , . . . . . . , ~ 

Tctal Thi. kr ess. 






