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The Bee Branch - Mil} Creek Area contains approximstely
twenty square miles on the extreme southwest flank of the Llano up-
1ift, The surface rocks consist of limestomes, dolomites, shales, silt-
stones, and sandstones that range in age from late Cambrian to Pennsyl-
vanian in age. The Morgan Cresk member of the Wilberns formation is
the oldest rock unit exposed im the ares. The youngest rock unit ex-
posed iz Farly Pennsylvanian in age. The carbonates of the Ellenburger
group make up the thickest composite rock unit in the area.

The Homey Creek fault transverses the area in a northeast-
“outhwest direction., Thie ncrmal fault has a throw of over 1200 feet,
Less prominent normal faults brench from the Honey Creek fault.

Assoclated with the faulting {n the area 13 a structural de-
pression referred to as the Bee Branch depression. Drag due to fault
movement, tectonic folding, and solmticn eollapse are discussed as
three poseible theories for the origin of this structural depression.
The Bee Branch Leprersion, which ia apparently a ccatinuaticn of the
Honey Creek Srnoline, ie believed to be purely a structural festure of
tectonic origin. The axial aligmment of this fold is almost due east
in the Bee Branch - mill Creek Ares. The axes of the Homey Creek Syn-
cline mapped in the adjacent Bear Springs Area of Cloud an Barnes (1948)

apparently changes to north-northeact.



GECLCGY OF THF BEF BaANCH - MILL CREEK AREA
MASON CCUNTY, TFXAS

IMTRODUCT IO

STATEMERT OF PROBLEM
The problems invclved in this investigation ware as followss
(1) to meke a detailed reclogic map of the area, ( ) to describe the
geologic formaticns rapped, (3) to interpret the rtructure anc geologle
history of the erea mapped, ana (4) to explain the cccurremce of the

Carbonifercus strats found in structural depressicns,

LOCATION AND ACCESSIBILITY

Magon County is located in Central Texas, The Bee Branch -
Nill Crulok area lies approximstely seven miles southwest of Mascn,
Texas. white's Crossing om the Llanc river adjoins the mortheast cormer
of the arca. The boundary of the area approaches a rectangie with sides
that extend about five miles west and four miles south, Thus, it con-
tains an area of approximately twenty square miles as shown in Figure 1,
This rectangle comtains the Bee Branch ana the Mill Greek dreinage
basins,

Two all-weather roads give sccess to the area, Ranch~to-
Market Road 1871 runs east anc we.t an. forms the northern boundary of
the area, vhile the western part of the »rea is crossed by the north-
south trending Mill Creek Road., 4n unimproved ranch road, called a "Dim®
road by the natives, intersects Banch Road 1871. Although this term,
Dim road, is commonly used im the area to deseribe any faint roac or

trail, it is used throughout this report for the aforementioned road,
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LOCATION MAP OF THE BEE BRANCH — MILL GREEK AREA,
MASON GOUNTY, TEXAS
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sease



This sinuous, narrow, rough road gives access to the central part of

the theeis area,

FIFLD WORK

The field work on which this thesis is based was done during
the summer of 1956. Seven vertical serial photographs (series DFZ-Num-
bera 14, 15, 16, 17, 23, 24, and 25) made for the United States Depart—
ment of Agriculture in 1948 were used as &« base cn which to map the sur-
face geclogy. The photographs used were nine inches square with a scsale
of about three inches to the mile, 13120,000. A stercscope was used to
identify topographic expressions on the aerial photographs.

Strikes and dips were taken on the limestone and dolomite beds
with 2 Brunton ccmpass at places where the bedding was exposed, Bsdding
planes are obscure in many of the surface exposures of shale and dolomite

found in the area,

PREVIOUS IMVRITIGATICNS

The first important work on the geolopy of the Central Mineral
region of Texas was done by Roemer who visited Texas from 1845 to 1347.
Four papers were published giving the recult~ of his studies. Two of
these papers by Roemer (1846, 1848) were published in the Amerigan Journsl
of Scisnge. The titles of the German papers by Roemer (1249, 1852) have
been translated as "Texas, with Especial Reference to German Emigra-
tion and the Physical Conditioms of the Country, Besed on Personal Ob-
servaticns”, end "The Cretacecus Formation of Texas anc Their Organis
Remains”,

The next significant observaticns were made by two brothers,

G, G. Shumard and B, ¥, Shumard. 4 general cutline of leading geologic



features along the route through San Saba Valley, Fort Mason, and
Fredericksburg was nade by G. G. Shumard. G. G, Shumard's regort 1s con-
tained Jithin the 1886 report of B. F. Shumard, the stats geologlst,

B. P. Shumard's paper of 1859 gave an acoount of the rri-
moraisl (Cambrian) rocks discoversd in Burmet County, Texas. The Pri-
mordial zone of Texas was described by Shumara (1361, p. 214):

"...As & sericd of light-cclored, pure anc impure

dolomites, limestons, chaert, caleareous and siliceous

sandstone, grit.tenes and conglomerates, presenting an

aggregate thickness of from eight to ten hundred feet,

and separable into two well-marked divisions, of which

the superior represents the calcifercus sand group and

the inferior, the Potsdsm sandstone of the northwest,”

S. B. Buckley classified all of the ignecu: rocks in the
Central Mineral regicnm a: Azcic. Apparemtly Buckley (1847, p. 15) be-
lieved thrt the igneous intrusicns were nct all of Precambrian age, for
he steted:

"Some of th- Azcic rocks are the oldest known, and

cthers not, for there are granites in Texas, in Burnet,

Llanc, anc Uan Saba countles, 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
collectec foseils frow the Texas Potadam horison, He established the
Late Cembrian age of the Texas Potsdam group and proposed the name of
llano group for the Lower Cambrian, He believed that the granites were
in part contemporary with the deposition of the Llano group, but that
most of the ignecus rocks were the resultes of extrusicnms at or near the
close of the erosion of the Llanc group and before the deposition of
the Potsdam. walcott (12R,) estimaten the thickness of the Lower

Silurian (Ordovician) rocks to be 1145 feet.



In hie review of Texas geology, Hill (1887) briefly men~
ticned the Llano area, Hill (1829) believed that the granite classi~
fied by wWalcott (1884) as Cambrian in age was younger. The lowest or
encrinital limestone strata of the Carboniferous was thcught by Hill
to have besn thrust up almost vertically by the great granite mass ex-
posed a few miles east of Marble Falls, in the scuthwest cormer of
Burnet County. On the basis of this exposure Hill (18£9) assigned a
late Carboniferous or post Carboniferous age to the grenite and meta-
morphic rocks of the area, Eill (18£9) was the first to use the name
"Marble Falls" for the Carbonifercus limestone in the area, He was of
the opinion thst the alleged Devonian of B, F, Shumard wae identically
the Carboniferous limestons cof North Texas, which had been intensely
metamorphosed by ignecus contaet in the scuthwest corner of Burnet
Coumty, Hill (1890) gave a brief cla-sifieaticn of the topogra;hic and
geologic features of Texas. This report coutalne a xmap that divides
the state into twelve toposrachic and geologic rerions, Mason County
is included in the Coal, Iron, Marble, Granite Region of the Grand
Prairie on this map,

In 1290, Dumble presented the First Annual Report of the Geg-
logical and Minerslopicsl Survey of Texas for the year 1899, Comstock
was appointed geologist for the Centrsl Mineral District in 1889 by
Dumble, state zeologist, In his Preliminary Report om the Geology of
the Gentral Minera) Rexicn of lexas, Comstock (1890) confined his atudy
to the rocks of pre-Carbonifercus age, Cemstock (1890, p. 264) stated
on the sge of the ignecus frupti-nes

“It need only be said here that both Buckley and
walcott have been partly correct and partly wrong, '




There are granites of various ages, intruaive and per-

haps extrusive; but they are mot all later nor are they

all enrlier then the beginning of the Fotsdam apoch,”
Comstoek divided the Archean anc Rparchean metamorphic and ignecus rocks
inte the (1) Burnetan, ( ) Fernandan, an (3) Texas. Comstock {189C)
proposed the name "Hickory Ceries" for the Lower Cambrian, "Riley

Swries” for the .ilddle Cambrian, and "Katemcy (Pots.ar) Serier" for

the Upper Clambrian, Ccrm-tcok previsionally classified the beds over-

lying the Katemcy “~ries "Lower Silurlan", EHe divides the Lower
Silurian intc (1) the Lecn “erie. (Canadlian?) and (2) the “an “aba
Gerlec cempcred of strata cf -labty character, containing large quanti-
tles of sronge-ilke forsils, probably Stremetopora goncentrica.

Cummins (1890) wrote a paper on the _eneral geology of the
Carboniferous with epeclal em hacis cn the eccnomic reclogy cf the Care
benifercus in Centrnl Texma.

Tarr (1992) wrote two Papers on the superimposed drainage
sysier that corlginated on the Cretacecus cirzts in Tertiary time- in Cen~
tral Texas, Tarr breu ht cut the fact that, since the Colorado in Cene
tral Texas flows with a ;eneral ccur:e at rirht eanzles tc the strike of
the Carboniferous rccks in an opposite direction to the dip, the Colo~
raco River selected 1ts course on & structure that is mo longer present,
He believed that this earlier .. ructure was prezent cn Cretnceous strata
because the Paleoscie regicn of Central Texas is only partially uneovered
end the denudation of the Cretaceous is still in progress,

The mineral res-urces ~f Texas were given special attention
in the Second Annual Recort of the ITexas Geologieal Survey, Dumble (1891},
Dumble (1898) included the Granite Highlands of Central Texas in hie

discussion of the geologic history of Texas.



Bill (1901) wrote a comprehenaive report on the Black and
Grend Frairies of Texas that wa- bssed on his study of the ares sinoe
1882, He pointed out that the drainage valleys of the Llano anc Colo-
rado in Llanc, Mason, Gillespie, and burmet gounties axposed Precambrisn
rocks because the ycunger sediments had been atripped away b ercsion;
he discreaited the hypothesis that the Precambrian granitec were the
remnants of primeval mountains that hso stood exposed since the earliast
geologic time, salcott (18C4), in his discuseion of the Llanc group,
was given credit by Hill (1901) for first pointing cut the true rela-
tion ¢f Frecamirian metamorphic rockas., Hill further states:

"There may be cther granites of post-Cambrian age in the

Bunel re,ion, as ra. been assertsc Ly Ccmstock, but

their existence has not been demonstrated.”
The a.leged Levonian of Shumard (1860, and Comstock (1890) were determined,
by fossils sent to the Smitheonian imstitute by Hill, tc be cf Carboniferocus

age. In this ssme paper by Bill (1901), there i= a disoussicnm cf thre

Cret that is panied by »eps and geologic sectiona,
Paige (1911) gave an account of the field work thai was done
in 1908 anc 1909 in the preparation of the Llano quadrangle map, The
Llano quadrangle includes portions of lLlano, Mapom, and San Saba counties.
Paige's first paper treats in detall the Precambrian geclocy and the
minerals of the Llano quadrangle. In bhis brief discussiom of the Paleo-
soic of this area, Paige (1911) named the Wilberns, Cap Mount:in, Ellen~
burger, and Smithwick formations, He also redefined Comstock's Pack-
saddle schist and Valley Springs gneiss; these rocks were regarded as
Algonkina in age by Paige, Paige referas to Comstock's Hickory Series
as the "Hickory Sandstone™, The Llano-Burnet folio was published in 1912,

Paige (1912) by the U,S. Geologioal Survey.



A Seview of the Ceology of Texss was published by the Uni-
versity of Texas under the cirection of Udden (1916}, This report con-
tains the first comprehensive -e@ologic rap of Texas, The FEllenburger,
4ilberns, Cap Mountain, and Hickory are included in cne unit and the Pre-
eambrian as another unit on the map, which har a acale of 1 : 1,500900,

Girty (1919) discussed the imrortance of the uncrnformity
within the Bend formaticn. This unccnformity separatad the rocksef
Mississippian and Pennsylvanian age, The Bend formation, as defined by
cirty (1919), consisted of two shales sepsrated b- & limestone. The lower
shale was not nemed by Girty, but he named the limestone ani the overlying
shale, respactivaly the "Marble Falls" and the "Smithwick®.

Plumrer and Moore {1922) called the =hale below the Marble
Palls the "F-rnett" in itheir study of the Fennsylvanian Formitions of

North-Central Texag. Roundy, Girty, ani Goldman (120) eatablished the

lower Mississiprian are of the crimoidal lime:tcne underlying the Barnett.
The name "Chappel” w4as apsliec to this erincidal limestone b, Selluras (1933).

Dake and Bridge (193.) were the First to recornize end report
on the similarity cf the fauna of the Fllenbur;er formation to fauna of
rocks of the Osark region of Missouri:

"0f these, the Potosi end Fminence equivalents seem to be

lizitec to the north-aat porticn of the uplift, in the

general vicinity of .ow. Beds of Procter and Van Buren

age have not beer lcentifieuy with certainty, but the

Gasconade equivalent 1s tyoically represented anc has

proved to be wueh more wicespreau than the older units.

Strata of Roubidoux age are excellently developed and

widely aistributed throughout the upiift.*
In addition, i'ake and Bridge (19.) indicated that there are certain
zones representeu in the Kllenburyer iormstion that uo ot oceur in

the Missouri cection, They also believed that the Ellenburger had a



thickness of spproximately 2,300 fect insteal of the pravious esti-
mates of 1,000 feet,

The Valley 3pring gneiss and the Packsaddle schists were re-
investigeted and redefined by Stensel (1932), The Precambrisn, Palece
sole, and hesozoia aystems of the Llano region were reviews: by ‘el
lards (193?) in his report on the scratigraphy of Taxas. A discussion
of the structure and paleoysography of the Precambrian, raleozolc, and
Cretaceous rocke of the Llano region is inciuded ip Sellards’ {1934)
Teport on the structurs and economlc geolory of Texns., Stensel (1934,
1935) presented one pa er cn the Precambrian structural conditions in
the Llano veglon anc another paper on the msjcr Frecambrian uncon-
formities.

The penercl reclogic setting of the Llano ares is showa on
the ceolegic map of Texas by Dartcm, Stephenson, an¢ Sardner (1937),

Bridge (1437) made a tentative corrslation cf Upper Cam-
brisn rocks of the upper Mississippi Valley, ¥isscuri, an’ Central
Texas, anc named the Lion Mountain candstone merier of “he Cep llcun~
tain formatirn, Fridpe and fGirty (2937) redeccrited Ferdinand Roemer's
Faleozoic fosails and ty~e loealities,

On the basis of numerous localities where areikanter: wers
observed in the basal Hickory sandstone of Gentr=l Texas, it tuas cone

ectured by Barnec and P-rkimson (1979) thnt win¢ derceits rre move
cormon in the basal part of whe Upper Cambrian than heve hitrerto been
reccenized,

Plusmer (1943) described » new quartz sand horizon found in

the Wilberns formation (Cambrian) of Maacn County.
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The Fllenburger lime t ne ;53 elevated in runk to the Tllenw
burger grour and restricted tc heu: of Farly Orcoviclan uge by Cloud,
Barmes, and Bridee (1945), They divide” the Ellenburger group intc the
following formsticner the Tenparc formaticn ot the base, ccntaining
the Threedgill and “tandebact rembers; th: Gormen formution; unc the
Honeyout formeticn ¢t the tor, Thelr perer ecnt.ire t,c crerts that
show correlations within the Llanc rezicn ani with soubhern vklahcna and
Misaouri, The Riley series was reduced tc formati n SnnKy having in ase
cending order the follewine merber-: Hiow ry sanc-tene, Cap mountain
limestone, anc the Lion Mountain canictrne, T T8, the UpLer Cambrian
sediments were divided into the Riley formsticn cne the overiying #ile
berns formation,

In ris report on the uater ren:urces cf {excs, rlummer (191.6)
discussed the important Centrsl Texz- aguifers, the Hic.cry sanustone,
and the Yllenburger 1imestone,

Both the ¢ilhernc rnz Rile, fcrmnilons sre ce.cribed en. re-
defined in & ccmprehentive peper cn the Uprer Cembrier b, briuge, Barnes,
and Cloud (1947).

A ccmplete, forttright ~issertaticn of the Fllenburger rocks,
which gives the final result- af ccntinucus, cooparative work of many
geologists on the stratigrarhy of the Fllenburger sroup an. ite corre-
lation with other Lower Ordovician strate, wac prerented by Cloud and
Barnes (1948). N

Garboniferous Bocks of the Llanc fegion of Gentral Lexas,

Plusmer (1950) 18 & progress rarert that susplements Plumner and Moore's

report (1922), This report conlains the zost Getalled geologie map of



"

the Llanc region yet published and serves as the basic reference for the

Carbonifercus interpretations in the area.
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EHISJOORAPHY

CLIMATE
4 semi-arid climate exists in Mason County, Texas, The county
has an average snnual precipitation of about 22 inches, ocourring
mostly in the winter and spring months. The mean-average temperature
is 70.5°F. The summer months ere hot and dry with the tempsrature
often resching 110°F or slightly higher, whersas the winters are rather
nild with temp res only o icnally going below freesing.

VEGETATION

The vegetation is similar to the vegetation found in other
ssmi-arid parts of the Western United States and comsists of several
varisties of cactus, small thorny bushes, mesquite, cedar, and some oak,
The vegstation, including the grasses, is sporadically distributed in
the thesis eres except where the surface rocks have weathered to soil
and silt, and vhere shale crops out. Abundant vegetation, mostly mesquite,
oak, catsclew, and cactus, ia fcund on the Barnet shale and the alluvi-
um deposited by Mill Creek ani Bes Creek, The omly abundant growth of
grass is found on the silt of a Cretaceous outlier in the northwest
part of the area mapped, although grass would probably be more common

slsewhers except for the drought,

PEYSICAL FEATURES
The Llano region comprises a topographic basin with Precam—
brian igneous rocks in the center and younger Paleotoie and Cretaceous
rooks forming the outer periphery. From the topographic high to the

enterior there is a difference in elevation cf approximately 600 feet.
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The Bee Branch-Mill Creek area is located on the southwest
flank of the Llano uplift., The thesis area aconsists of a plateau that
bas been dissected by Mill Greek, Bee Cresk, end the Llano River, The
area west of the upper reaches of Bee Creek ana Mill Creek is relative-
1y flat. Bee Creek has cut into Fllenburger carbonates throughout its
drainage basin, The V-shaped Vallsy formed by Mill Creek sxposes Pennsyl-
vanian, Mississippian, Ordovician, and Cambrian strata, In the western
part of the thesis ares an isolated area of Cretacecus and the under-
lying Ellenburger dolomite form a filat surface. This isolated Cretaceous
outlisr 1s epproximately two miles east of the resistant Cretagecus

rocks of Blue Hountain,

DRAINAGE

The Llano region is drained by the San Saba, Colorado, Peder-
nales, and Llano rivers, The thesis area is south of the Llanc River.
Bee Creek and Mi11 Creek, flowing into the Llamo River, have cut deep,
oanyon-like valleys in order to enter the main stresm st grade and as
a result, a very rugged topography is found in the lower reaches of the
two intermittent creeks, The Southeast cormer of the area 1s drained
by the Jemes Hiver which in turn emptiss imto the Llanmo River east of
the area,

The cutcrop pattern of the formations is determined by these
smaller streams, but the geolugic structure has had only a minor in-

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



STRATIGRAPHI

GENERAL STATEMENT

The surface rocks in the Bee Branch -~ Mill Creek area of
southern Mason County consist of limestones, dolomites, sheles, s11t-
stones, and sandstcnes that range in age from Late Cambrian to Pennsyl-
vanian, The Cambrian system is represented in the Llanc area by the
Wilberns and the Riley formations, The Morgan Creek limestone member
of tHe 4ilberns formation 1s the oldest rock unmit exposed in the Bee
Branch - Mill Creek area, A columpar section of the surface rock units
of the area is as follows:

CENCZOIC '
Quaternary System '
Recent

MESCZOIC ERA
Cretacecus System
Lower Cretaceous
Cretacecus 311t

PALPOZOIC ERA
Pennsylvanian System
Bend Series
Merble Falles Group
Smithwick Fermation
Big Saline Formation

Mississippian System
Barnett Formation
Chappel Formation

Ordovician System
Lowver Ordoviclan
Ellenburger Group
Gormsn Pormation
Tanyard Formation
Staendebach Member
Threadgill Member

Cambrisn System
Upper Cembrian
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Wilberns Formation
San Saba Limestone Member
Point Peak Shale Mamber
Morgan Creek Limestone Member
CAMBRIAN 3YZTEM
The Upper Cambrian strata of the Llano area has been redefined
and redescribed by Bridge, Barnes, anc Clcud (1947). This paper is
gener~lly accepted as the standard reference for the two formations
and the eight members that comprise the Upper Cambrian series. The
Riley formation consists of the Upper Cambrian sequence of rocks under-
lying the Wilberns formation. The Riley formaticn 1s not exposed in the
area but crops out a few miles to the southeast in the adjecent Lower
Japes River Ares of Scuth Megon County, Iexas of Sliger (1957). In
bluffs along the Llano River, the Morgan Creek limestone member of the
Wilberns formation is exposed below the Foint resk shule member. The
Morgan Creek limestonme ia the oldest rock umit exposed in the area. Rocks
of Cambrian age comprise oaly a small per cent of the surface rocks in

the ares mapped.

dilberps Formation

The »ilberns formaticn was nemed by Paige (1911, p. 23) for
Wilberns Glen in the Llano quadrangle where it is typleally exposed.
The lower boundary as defined by Paige is still reccgnized, but his in-
definite Cambro-Ordovician boundary has been redefinea and is placed
betwean the top of the Cambrian wilbern formation and vhe overlying
Ellenburger group by Clcud, Barnes, and Bridge (1945). 1In ascending order,
the members of the wilberns formation are the welge sandstione member, the
Morgan Creek limestone member, the Point Peak shale wember, and the San

Saba limestone member, According to Barnea and Bell (1954}, the Jilberns
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formation ranges in thickness from 360 to 619 feet, The average thick-
ness is 500 feet. Cloud and Barmes (1948, p. 28) show a thickness of
575 feet for the wilbernz formation on the bear Spring area. This
asection in the Bear Spring ares is approximately two anc one=half miles
northwest of White's Croasing.

Virgil Barnea named the wWelge sandstcne, the Norgan Creek
1imestone, anc the Point Peak shals, members of the Wilberns formation

in an unpublished manuscript.

Walge Sandstune Member
The Welge sandstone is nmot exposed in the area, It was named
by Barnes frcm the Welge land surveys between Threadgill and Squaw
croeks, Gillespie County, where it is typleslly exposed. The nelge
sandstone is & yellowish brown sendstone that averages 18 feet in thick-
ness in the Llano area, Its contact with the underlying Riley forma-
tion is abrupt, but the Welge sandstcne grades into the overlying

Mergsn Creek limestone,

Morgan Creek Limestone Member

The Morgan Creek limestcne at its type loeality on the north
and scuth fcrks of Morgan Creek in Burnet County was described by Barnes
(1944). At the type secticn it is 110 feet thick and averages about 120
feet in thickness in the Llano area.

The beds at the base of the Morgan Creek limestone are slight-
1y sandy and are a reddish oclor. These basal beds grade uwpward into a
grey to greenish grey, medium- tc coarse-yrained, glauconitio lime-

stone, Thin beds of shales and sones of stromatolitic bicherms one
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to two feet thick occur tcward the top of the Morgan Creek limestone,
The small size and limited thickness of the Morgan Cresk bioherms
distinguish ther. from those found between the Point Peak shale and the
San Saba limestone members.

In the Bee Branch-Mill Creek area the licrzan Creek limestone
and the overlying Polnt Pesi chale is expcsed in bluffs along the Llano
River, The limestone grades stratigraphically upwards imto the chales

and siltatones of the overlying Print Peak member,

Foint Peak 3hale Member

In the type locality, Pcint Peak in Llano County, the Point
Fesk member is 270 feet thick, according to Bridge, Barnes, and Cloud
(1947, p. 115). Barnes and Bell (1954, p. 37) estimate the average
thickness in the Llano reglon to be 130 feet, Included in the above
thickness of the Polnt Peak shale member is a zome characterized by
sub-lithographic limestons formed by stromatclitic bioherms, In the
Bee Branch-¥ill Creek area this btioherm zone is mapped separately as a
zone at the top of the Point Peak shale.

In this area the lower ccntuct of the Foint Peak has been lom
cated at the base of the first shsle bec stratigra, hicall, above the
swall bicherm: cf the Morgan Creek limestcne, The upper con act is
Pplaced at the boitom of the large bicherms,

The thickness of the Foint reak shale was neucured at a place
approximstely 100G feet wesi cf ihe mcuth ol Bee Branch, In this section
the Pcint Peak shale is 145 feet thick,

In the measured section shale slopes alternate with ledges

com, osed of dark gray siltetone, thinly-bedded limestcne, and flat~pebbled,



intraformational conglomerate, Glauconite and limonite are dispersed
in varying amounts throughout the secticn, sometimes in indivicual
grains and somstimes in irregular nasses,

The donse growth of vegetation cn the shale slopes of the
Point Feak member shows up as execeedingly dark areas on the asrial

photographs.

Bfoherm Zone of the Point Peak Shale Member

The bioherms oscur as a distinct sone in the uppermost part
of the Pcint Feak shale in the Bes Branch-»ill Creek area., The sone
is characterized by stromstoliiic limestomes (calcmrecus alges se-
creticna) that form cdistinect massive structures cf sublithographic
limestcne called "bioherms®, These reef structures obtain a thickness
of cver 50 feet and exceed 75 feet in length whers they are exposed
along the Llano River, These huge bicherm. have comprezsed the shale
that lies directly beneach them, thu. causing the adjacent -hale beus
to bend beneath the bicherms, [ifferential compaction bas caused the
overlying strate to bend around the bioherm . in the basal perticn of
the sone, thin chales alternate with nacsive limestunes between the
individual bioherms, In the upper portivm, masgive _ranular liwestones
bend arcund the reef structures, Cloud and Barnmes (1942, p. 155) ex~
7lain this occurrence of exposeu bicherms in the bluffs of the llano
River aprroximately one mile southesst of White's crocsing as fcllows:

"The interbioherm beds contain more lim stone than

shale, but the letter is e ccnsplcuous lithic element and

there is no doubt that the bioherms are properly as-

socinted with the :oint I'eak shale at thiz piace, The

bicherme extend u;ward from a floor of Puint reek strata,

ccmonly with compaction basins beneath them, Apparent-
1y they prew consiaerably above tbe sea-llocr of their



time, for peripheral beds about ther are whoily within

the Point Peak shale merber, othears extend upward into

the stratigraphic level of the San Saba limestone mem-~

ber, with San Saba beds depomited ageinst ther and over

them."

Where the biobherm zone ic mappea in the thesis area, the
reefs either cap the shale slopes and form almost vertical cliffs, or
weather out as fragments and subcircular reticulatec masses on top
of the Point Feak shale. The stromatolitic bioberms c.nsist of very
herd, light- to- dark gray, microgranular-to-sublithographic lime-

stones,

San Saba Limestone Member

The Bioherm zone is overlain by the San Saba limestone member
of the Wilberns formaticn, The San Saba limestone member was named by
Bridge (1947, p. 117) for exposures slong the Msson-Brady Highway. The
term "San Saha Series" war originally used by Comstoek (1890, p. 301)
for a porticn of these bads,

The lower few feet of the San Saba limestons in the Bes Branch-
Mill Creek area ccntain beds sbundant in trilobite and other fossil frag-
ments, forming a "hash® in some beds anc making up only a small per cent
of a medium-to-coarse-grsined limestone in others, Intraformetional
con¢lormerates composed of flat, well-rounded pebbles are fcund in the
upper 200 feet, Thess pebbles are composed of glauconite or limestonse.
The exposed limestone of the San Saba in the Bee Branch-Mill Creek area
weathers to various shades cf a brownish gray and yellowish gray with a
few greenish-gray beds.

The first yellowish~gray bed occurs 78 feet above the top of

the Bioherm zone in the measured section of 290 feet, Quarts sand is



=23

found im this buff-colored limestone and other sellowish- ray beus in
the upper 212 fect. Cloud and' Brrmes (1246, p, 156} resognize an upper
sone of arenaceous limestine 2F to 37 feot belew the Cembrian-Ordovicien
beundry in the Bear Spring area. This, cr ¢ similar senay limectcne,
is found at apcroximstely the same stratigrapbie po-iiion throu, hout
the cutercp area of the “an 3ab: limestc a2 in the Bee Zraneb-rill Sreek
area. Thin enc cther sandstone beds of the “an "aba iimentcne are in-
dicated on aerifal photographn by & dark bunc due to the black per-
simmens that grew «n the sandy beds,

A yrediticnal gontact «-ists between the Jan "abe limestcpe
merber of the .ilberns formation anu the overiying “llenburger group,
The Camgrian-{rdovician boundary was plcked Yy palecnteloyy and litholo-
&y. The fossil Lytospira gyrogera s tightly coiled in the upper San
faba limestcne; on the cther han¢, the Lvtcgoirs «I7ogerg is "open” in
the Threadgill mesber of thu Tanyard formeticn {loser Cccovieian), The
“cpen" Lytospirs gyrogers, however, was found tc cecur ccnsistently
atove the laat bed ocontaining sbundant yleuconits end me %o ten fest
atove distinetive buff-colored lime<tcnes, The upper cintzet cf the
most oroxinent buff-colored lime:tine ccincides <1tk the faunal beune
dary of the Carbrian-Urdovician anc the top of the an ‘aba in the thesis

area.
ULLVITIAN 5V T

Ellecburger Sroug
The "1lenburger formaticn wus named by Faige {1 A1, pe 24) for

expogures of chert-bearin; lirestones and dolomites in the Ellenburger
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Hills in the Burnet quadrangle. Cloud, Barnes, and Bridges (1945, p.
139) elevated the Ell gor to group status,

The lover Ordoviclan is rep. ted by the Ellenburger group
in the Llanc uplift, The Fllenburger group is divided into three
formatiohs, Begimning with the oldeet, they are the Tanyard formation,
the Gorman formation, snd the Homeyout fo The Tanyard formation

is divided into the Threadgill mexber and the Staerdebach member. Both
of these members are divided into dolomite and calcite facies. The
Gorman and the Nonsyout are also divided into dolomite and calcite facles.
in the Lleno area. N. R, Blank (Personal Comzrunisation) suggested that
the Ellenburger group be mappsd as dolorite and limestone, because it
appearsd that individusl formations of the Ellenburger group ooculd not

be reedily differentiated. By mapping the Ellenburger group in this
manner, a suggestion of the stratigraphic positiom of the dolomite and
calcitic facies was obtained, The dolomite and limestone sequence

shown on the map includes the Tenyard and Gorman formations. These two

fo wvere recogniszed by their gross lithologic differences and the
presence of Lytospirs gyrecera in the Tenysrd formstion., No attempt

vas made to trace the obscure graditional boundary between these two
formations, According to Cloud and Barnes (1948, p. 159), the Foneycut
formation is missing west of San Sabs County dus to pre-Devonian
truncation. In the Bear Spring area & thicknese of 973 fest of carbonate
rocks of the group vas measured by Cloud and Barnes (1942, p. 28). The
outeropping Ellenburger rocks are predominately limestone where the

Bear Spring area overlaps the thesis ares; on the contrary, the total
surface area of the entire Bee Branch-Mill Creek area consists of over

50 per cent Ellenburger dolomite.



PLATE 11
ELLENBURGER LIMESTONE

Figure 2

Figure 1.....Ellenburger limestone (Tanyard)
Figure 2.....Ellenburger limestohe (Gorman)
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PLATE I11

TYPICAL ELLENBURGER TOPOGRAPHY SHOWN LOCKING
HORTH FROM RANCH ROAD 1871 (SMITH BOLLOW)
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The lime:ztones are sparingly fossiliferous, hard, predominate-
1y sub-lithographic, and non-glauconitic. They are grey to white on
both weathered and fresh surfaces and are commonly stromatolitic. To
the naked eye, the limestones appear very pure. Chert 1s found in

soxe of the limest beds, especially in the upper limestone (Gorman

limestone).

The dolomites are light grey, dark grey, tan, yellowish
brown, reddish brown; in part vuggy, and fine-to-medium-grsined. The
bedding of the dolomites is either thin-bsdded, indistinguishable, or
slabby, Typically, the exposed surface bedding is covered with bouldera
of dolorite, chert, and/or scil produced by weathering. The soil de-
rived from the dolomite is typically red but often grey. Chert is found
as nodules, concretions and inclusions in the dolomites, and as small
fragments to boulders on weathered surfaces. In places, chalk-tex-
tured chert with alternating brown and white bands one-sight inch thick
are characteristic, The chert, bowever, is mostly porcelaneoue and
either grey or reddish brown. A few sand grains have been found in
some of the chart.

The perennial-fiowing Llano River has cut steep cliffs along
the northeast boundary of the thesis area. The intermittent streams
have cut deep canyon-like valleys throughout the Fllenburger carbonates
to enter the Bees Branch-Mill Creek areas. The Ellenburger rocks sup-
port very little vegetation, whereas denser vegetation is found on the
underlying Wilberns formation and the overlying Carboniferous rocka.
Aerial photographs show a dense growth of chaparral and resquite grow-
ing on the outorop of the Barnett shals of Mississippisn age, as a
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very promipent narrew black band, Plete IV showr the tree line on the

Bornett chale anc the underl;ing Ellenburger limestene.

MISSISSIPPIAN SYSTEM

The first published description of Mississippian strats in
Texaa was made by Roundy, Girty, and Jcldman (1926), Discovery of Mis—
aissippian streta near #hite's Crossing on the Llanc River aeven miles
southwest of Mescn was made by Dake ani Bridge (1932, map). Cloud and
Barnes (1948, p. 160) described the Miaslasippisn rocks of the Bear
Spring ares whish overlaps the north cormer of ths thesis area. In the
thesis area the Chappel and the Barnstt formations ars found collapsed
into the Ellenburger group and outlining the major structural depres-
sion in the Bee Branch-iill Creek area, The Chappel and the Barnett
formations outorop almost contimuously om the north aide of a structural
depression along the Honey Creek rault that tranaverses the area in an
esst, northeast direction., The surfacs exposures of this depression
consist of Pennaylvanian limestones anc shales, Similar smaller col-
lapsed structures occur in the Bes Branch-iill Cresk area (Plate I).

Chapeel Fopmotdon
Thre chuppel formeticn was nsmed by Sellerde (1933, p. 91) for
exposures on Chappel Road slx milex ncrthwest of the town of Chappel.
The Chappel limsstone consists of large crinoid fragmente em-
beddec in a fine, granular mstrix which 1s usually pure white but oo-
casicnally rose~colored, Thke Clapjel lirertone is from a fraction of &
foot thick to over 50 feet tlick, At one loeslity green chert was found

aspgoclated with the Chappel limestcne,



Ton Winston (Personsl Communication) believed that this gresn
chert is reworked Devonian chert, Thir suggests that the Caballos novacu~
1lite probebly extended eaat of the Fecos River at one time because it is
the probable s-urce of the chert. This occurrence of graen cher: may

represent a trace of the tasal Mississippian Ives Breccia.

Bernett Shale

The Barnett shale overlies the Chappel limestone unconforma-
bly, The nsme "Barnett" vas applied to this formaticn by Plusmer and
Moore (1922, p. 24) from excellent exposures Just north of Barnett Palls
end Barnett Springs in San Saba County.

The Barnett formation i= composed of shales and subordinate
limsstone, having an average thickness of approximetely 25 feet in the
thesis area. Caliche overlying Barmett shale is exposed in a pit ap-
proximetely cne and one-half miles south of the intersection of Ranch
Moed 1871 and Mill Creek Hoad.

The outcrop of the Barnett shale forms a narrow dark band on
aerial photographs due to the dense growth of mesquite, blue brush,
agarita, and thoray bushes cn the outcrop, This band of dense vege-
tation is found consistently outlining the major structural depression
which is adjacent to the Honey Creek fault., Where the Chappel lime=
stone has been eroded suay, the Bernett rests cn the Gorman formation of
the Ellenburger group, The Barnett shale is also found outlining the
outer periphery of numerous emaller synclinal depresajons in the thesis

ares.



PLATE IV
BARNETT FORMATICKE

.ﬂ.gurOZ.

Figure 1.....8bows the thick growth of vegetation on the Barmett formee
tion and the sparse growth of vegetation on the underlying
Ellienburger limestone,

Figure 2,,...Barnett caliche pit approximately one mile scuth of Ranch
Rosd 1871 along Mill Creek Road,




PYRENSYLVAHTAX SYSTTH
In the Llanc area tre Pennsylwanlan Sysiem consists of the Marble
Palls group and the “mith.ick shale. HI1l (1889, p. 289) used the term
M-rble Falls" for exposures of "enorinitsl" lime-tcne ne-r Morble Palls
on the Cclorsdo River, Paige (1911, p. ¢5-56) zuvc tte name "Smithwick®
te the shales in the upper part of the tyic section of the Ksrble Fall:s,
Plumer': (1950, p. 47) clsssification of the fermaticns of Early Fenusyle

vanian age is as followst

SFRIES GROUP FORMAT ION
SKITRWICK
BERD
MARBLE BIN SALINE
FALLS
HORAOW S10AN

In the thesis area the Marble Falls group was mappea as one

unit and the overlying Smithuick shale as another,

Marble Falls group
In the Bes Branch-Mill Creek area the Marble Falls limestohe is
eacily recognized on serial photographs dus tc ite stratigraghic position
below the dark, narrow bend that ia distinctive of the Smithwick eontact
in the area, The Smithwiek is present only alcng the synclinal depres-
sions that are adjacent to the Foney Creek fault in the thesis area, The
center of the amaller structural sinks in the Bes Branch-Mill Creek area

often consists of Merble Falls limestons,



FLATE ¥V

MARBLE FALLS LIMESTCRE DIPFIRC TOWARD AXIS OF FLCNGATED STRUCTURAL DEPRESe
SIOF ABCUT A QUARTER OF A MILE WEST OF "EI{I ROAD® ON WELVIK CAPPS' RANCH,




The limestons 15 mostly dnvk grey, fine-grained, and stratified
in beds one foot or lss: in thicknens. A cetaile., measured secticn is
given in the appendix, Occasional nodules anc thin beis of chert ave
found, In the upper part of the Morble Fallas limestcne a few thin chale
beds are present., Fossilas are found in preat a*uniance in many of the
limestone beds. There are a great mumber of corals, brachlopods, fusuline

ids, end crinoid fragments,

Smithyick Formatiop

The S=ithwick formation includes the black shale beds above the
Marble Falls formaticn and below the sandstones and shales of the Strawn
group (Middle Pennsylvanian), according tc Cheney (1947, p. 30). Paige
{1911) states ihat the type secticn inciudes the tlack skules and len—
ticular sandatone strata exposed in the Burnett quadrangle stratigraphi-
cally betveen the Marble Palls formeticn and the cverlying Cretacecus
deposite sast of Marble Palls.

The Smithwick shale occurs in the center of the structural de-
pressions surrounded by the Msrble Falls limest:ne, The structural de-
pressions are associated with the Honey Creek fault. HRecent alluvium
deposited by Bee Branch-¥ill Creek has covered much of the ehale, In the
Bee Branch Depression the highest tcpographic bench ceused by outcrepping
of shale was selected as the Marble Palls-Srithwiek contact., From this
contact down to the bottom of the structural depressicn there is a slope
resulting from the weathering and erosicn of shele with a few thin beds
of limestcns exposed.

It is questionable as to whether this shale is equivalont to the

8mithwick shale of Paige and Cheney or is equivalent to the upper part of
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the Marble Falls group. Blank (Personal Communication) believed that this
shale is the Bmithwick shele, He pointed out that it conteined sevaral
prominent buff-colorsd beds that were characteristic of the Smithwick shale.
Don Winston (Personal Comsurbation) pointed out that the top of the Mare
ble Falls consists of & shals in this region, Ee correliated this shale
with other upper Marble Falls shales on the bases of fossils and promi.
nent limestone beds. Smithwick shale of the measured section listed in

the appendix iz included in the Marble Falls limestone by Don Wimstoen.

Showing this shale as a separate rock umit on the geologic
maps {Plates I and II) brings cut the structure of the Bee Branch De~
pression. Although there is some uncertainty about the identification of
this unit, it is arbitrarily placed in the Smithwick. Ths cuter rim of
the depression is composed of Ellenburger, Chappel and Barnett limestone,
with the younger Marble Falls and Smithviek sediments composing the center
of the structural low.

The approximate line of the msmsured section of 140.5 feet of
the shale is shown on Plates I and VII, A litholcgic description of the
Smithwiok shale in the measured section is given in the sppendix., The
thickness of the formation is mot kmown because the section terminates at

a fault.

CRETACEOUS SYSTEM
With the exception of the recent stream depcsits, the Cre-
tacecus sediments are the youngest exposed in the area, The Cretaceocus
sediments in the Bee Branch-Mill Creek area ars expossed-in cne smsll out-
lier approximately one and one~-balf miles east of the northeast edge of
the Blue Mcuntains, The Lower Cretaceous sediments making up this outlier



consist of red and black residual soil derived from the Creracecus lime-
stone, These sediments are only a few feet thick and rest unconformably
on Bllenburger dolomite,

This section of the thesis ares is relatively flat and contains
the only cultivated field in the Bee Branch-Mill Creek area.

On gerial photographe the prolific growth of grass on this
ocutijer is lighter in color than the sporadic vegetation that is on the

surrounding Ellenburger dolomite.

QUATERKARY SYSTEM
In the thesis area the recent stresm depcsita are found slong the
Llanc River, Bee Branch, and Mill Creek. The recent alluvium consists

mostly of black soil derived from the Ellenburger dolomites and limestones,
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PLETE VI

SILTY SOIL OF WEATHERED CRETACEOUS OUTLIER (BOTH IN THE FOREGROUND AND
THE DARK-COLORED CULTIVATED FIELD IN THE CENTRAL PART OF THE PROTOGRAPH)




STRUCTURML QEOLOGY

KREGIONAL STRUCTURE

Considered as a unit, the structure of the Llano uplift is an
slongated dome. Precambrian granite 1s in the exposed osnter of the topo-
graphic basin, The exposed rocks surrounding the Pracambrian core con-
sist of more resistant Paleogoic and Cretaceous carbonates.

The distinctive structural eharacteristic of the Llanc region
is the great mmber of faults striking northeast—southwest. These nearly
vertioal normal faults with a throw renging from a few feet tc 1800 feet
are most ebundant on the western side of the uplift,

Cheney {1929, 1940) described the srea as a stable regicn which
conslstently occupled a poaition slightly below or above sea level,
Cheney (1929, p. 582) ccntended that the influence of the Precambrian
cors has been overemphasized in the development of regicmal structures,
Cheney (1929) and Plumwer and Moore (1921) considered the structure found
in the Central Mineral region the result of isostatic adjustment., The
folding that produced the Quachita folded belt is believed by Barnes
(1956, p. 13) to have been contemporaneous vith the formetion of the nor-
mal faults in the Llanc region. The major late Paleoscio faulting took
place before Canyon time, according to Cloud and Barnes (1945, p. 121).

LOCAL STRUCTURPS

Genaral Belations
The most prominent atructure in the Bee Branch-Mill Creek Ares
is the northeast~trending Honey Greek fault, MNumerous steeply dipping
normal faults branch from the Honsy Creek fault, Geographically associated
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with the faulting in the ares 1s a struatural depression referred to as
the "Bee Branch Depression™ in this thesis, Flat-lying Cretaceous otrata
have not been affected by faultiag or folding in the area,

Iaudts

The Honey Creek foult transverses the Bee Branch-}ill Creek irea
in a northeastern directicn, This major fault was oalled ths "Mason® fault
bty Plumer (1950) on his eclogis Map of the Carbopifercus Formatdops in
ibe Llage Bezipn, Toxas. Un the geolegio mep of the Bear Spring Area,
Mason County, Texss by Cloud and Barnes (1948) this fault wes called the
"Honey Creek® fault, Although Plummer's map is dated 1943, it was not
issued until 1950, after the map of Cloud anc Barner lssued in 1948, The
name "Honey Creek” has priority becsuse it was first ugec in published lite
erature, The detailed map of the Bear Spring area on which this fault
was first named overipme the thesis srea,

Host of the faulte 4n the Bee Branch-Mill Creek Area are found
in the ncrthern half, as shcwn on Plates I and VII,

The 3an Saba and the Foint Peak membere of the wilberns forma-
tion are fanlted ageinst the Gormen formaticn ané the Marbls Falls group
in the northeestern section of the ares, where they cocur alcng the Honey
Creek fault, This relationship indicatesz a throw of approximately 1200
feet for the Homey Creek fault. In the vicinity of Capps' pond (see
Flate VII) & belt 30 yards wide and 200 yards long ccmposed of boulders
of Tanyard lirestone separater the M-rble Falls 1imestone from che ~an
Saba limestone, The Loney Creek fault and the faulte that branch from
this rajor fault are high-angle, ncrmal faults. Topogr: phy does nct afe

feet the rectilinear trace of the majcr faults, Pour faults branch from



the Boney Creek fault in a northesstern direction, and two faults leave
the maln fault in & sourthweatern direction.

The field criteria for mapping the faults oconsisted of first
locating rectilinear lines of vegetation or aerial photographs and then
determining if there vere two diffsrent formations in juxtapesition on
sides of the line of vegetation, The cGetermination ¢f a fault was simple
when limestcne was faulted against shale or dolcmite, or when the sandy
limestone beds of the San Saba were acjacent toc the sublithographic lime-
stone of the Ellenmburger group; but vhere limsstone of the Fllenburger
greoup is brought against ancther limestone member of Ellenburger, the
problem is more difficult. The problem of determining a fault trace
separating on the one side Fllenburger dolomite from Ellenburger limsstosme
on the cther is almost as difficult, partisularly vhere ths limestons and
dolomite are both laterally and vertically gradational, The fault trace

on the map with questirn marks represents what is believed tc be a fault

that is obscured in the field b the Ellenburger carhb cn toth
sides grade laterally and vertically from dolomite to limestons, and lime-

stone to dolomite,

Bee Branch Depression

Explanation of Terms
Cloud and Barnes (1948, p. 51) call the ccllapsa or sclution
features that have the structure, but not the topographic expression of
sinks, "structural sinks®, This usage is followed in this thesis. The
area whers both a topographic and structural depression exists is refsrred
to as the "Bee Branch Depression®, The sastern half of the Bee Branch
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Depressicn is referred t¢ as a "syncline" since it contains two limbs

that dip toward each cther.

General Relations
The Bee Branch Depression 1s ioth & topographic and a structural
low with its center approximately two miles west-scuthwest of Whits's
ercssing on the Llano river (see Plates I and VII). The long axis of this
depresaion extends for twe and & half miles in & general emst-west di-
rection, The Bee Eranch Depression is outlined by a thin Lend of Barnett
shale on the north side and on the south by the Honey Creek andthe Nill

Creek faults.

Eastern Half of the Bee Branch Depression

The easterr half of the Bee B-anch Depression is & syncline
whese siructure has been complicated by faulting, On the north side of the
Honey Creek fault Kiseissippisn and Pennsylvanian beds dip from 15 to 50
degrees toward the scuth, The attitude of ihe Ellenburge: limestone ade
jacent to the syncline is slightly erratic. ihe dius in the Ellenturger
dolemite 1000 feet worth of the syncline are very erratic. However, the
bedding ¢f the Colcrmite hes been obscured or ccmpleteiy destrcyed by
weathering or by dclomitization; therefore, the dips obtained on the
Ellenburger dolomite wre not as reliable as those of the Fllenburger lime-
stone. PFurthermore, some of the irregular strikes and dips found in the
dolomite are undoubtedly dus tc the slumping of dolcmite into solution
cavities in other Ellenburger carbonates or due to dolomitizaticn.

The Fllenburger uolomite mepjed to the north of the thesis area

by Cloud and Barnes (194) indicates that the dolomite and the limsstons



PLATE YIIX
SYNCLINE COMPOSED OF MARBLE FALLES LIMESTONE

Figure 1 Figare 2

Figure %+e40.8hows Marble FPalls limestone dipping 40 degrees to the south,
This photegraph was teken about 100 yards west of "Dim Road"

on Melvin Capps' Ranch,

Pigure 2.....5hows Marble Falls limestone dipping 15 degrees to the north,
Figure 2 was taken about 30 feet north of Figure 1.
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in this adjolning ares hac @ prevailing cip towerd the southeest., In the
theals zreo the prevailing uip of mll the forratiins is tower. the _outh-
east, Jhere sirike and dip reacurements were taken a few tens of feet on
olther side of a foult, the dips cbtained were from two tc six degress
toward the southe:st. The Miassissipplan and Pennsylvanian strata dip to
the south at 15 to €0 degrees cn the south side of the Barmett shale,
These relations of strikes and dips taken on the Ellenburger limestone
exposed on the north side of the Bee Branch Depressicn and the Carboniferous
strata strongly suggest that the atrata north of the outcrop of the Barnett
formaticn have not been involved in the movements that caused the steeply
dipping altitude of the Carbonifercus strata south of the expesure of
Barnett formetion,

Two parsllel faults, one eppreximately 200 feet and the other
400 feet north of the Honey Creek fault, diseect the syneline, Ancther
small foult terrimates the south side of the syneline, In plan view the
northern frult is the most prominent, The curving cuterc s pattern of the
Smithwick crale ends sbruptly at thir famlt, The =mall throw of this foult
is shown by M:urble Palls limestone being brourht ageinct Smithwiek shale,
Thir foult is further distinctive .hen ct.served in plan view becsuse it
has the only fault trace in “he thesis area that shows apparent offset,
The fact that the toporraphy has offset this fault frace indicates that
its fault plane iz not dipping as steeply as the rest of the fault planes
in the area,

The fault, interreditte betumen the Honey Creek fault and the
previously described nerthern f~ult, is not as obvious as it appears on the

®ap, because the Marble Palls limestone is faulted against Marble Falls
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limestrne, In the flelo this fnult is expressed by a very promineat
fault line scarp. This fsult scarp showa up equally well when viewed on
asria) photographs with a sterecscope. the two exposursa of Merble Falls
limestones brought against emch cther are believed to be cf different
ages because there appesrs to L beds micsing that are in the Marble
Falls' section by Den dinaten (Fersonsl OCcmrunication). A geolopic section
of the Fennsylvanisn strata found in this synoline is given in the ap-
pendix. This secticn wes meesured, painted, and described in conjunction
with bon Winston, Winston (Personal Communication; planned to ressure at
least two mcre sections of the well-exposed M-rble Falls limestone in the
Boe Branch Depressicn.

On the soutk side of the Honey Creek fault, the Barnett shale,
the Chappel lime~tcone, and the Ellenburger carbonates have a dip of
from 20 to 40 Cegrees to the eamst-northeast, north, and westenorthwest.
Theze folded strata can be traced slmost continuously on the surfacs.
They are the rerains of the south side of the syncline. The folded strats
of this syncline are terminated by a fault. Scuth of this fault the San

Seba limestone is not folded.

nestern Half of the Bee Branch Depression

The Carbonifercus strata in the .estern half cf the Bee Branch
Depresaion dip to the south, toward the Honey Creek fault, et angles
varying from 20 to 50 degrees. ‘he vestern part of the Carboniferous
exj.sure lies completely to the north of the Honey Creek fault. Small
synclinal undulations are found within the Murble Falls part of the ax=
vosure, as shown by the strike ana Gip symboles on Plate VII ana the
symbols showing the plunge of the synelina) sxis, Apparently the western



41

part of the Bee Branch Depression had strats dippinjin towsrd the najor
fault on both sides before the scuth side was uplifted and eroded. This
is suggested by the half-circle formed by the Chappel limestcne where it

is torminated by the Mill Croel fault (see Plate VII),

Theories e the Formatiop of .he Bes Bramch Depressiop

Jeneral Htutement

There seem tc be ouly vhree theories that can explain the
origin of he Bee Branch Depression. The theories are as follows:

(1) Lray cue to fault movement

(2) Tectonie folding

(3) Folding Gue to solution

Summary of Lata

The data that must be consicered in determining the origin of the
depressicn are as follows:
(1) Plumrer's (1950) map of 1943 shows the Bee Branch Depressicn and another
depression, naned the "Honey Creek symcline® by Clcud and Barnes {1948,
P. 121) extending from White's Crossing six and a half miles northeast
along the north side of the Honey Creek fault,
(2) The scuthwestern two miles of the Honey Creek syncline is mapped in
deteil on the Bear Spring Map of Gloud and Barmes (1948, plate 5),
(3) The eynclinal nature of both depressicns is indicoted by the cutcrop
pattern shown on Flates I and VII and on the maps of Plummer and Cloud snd
Barnes and as previously cescribed in detail for the Bse Branch Depression.
(4) The regicnsl dip of he Limestones of the Ellenburger group on the
north side of the Bee Branch Depressicn is 2 to 6 degrees to the scutheast.

On the north side of Lhe Honey Creek syncline, the dip of the Fllenburger



group is about the same to the south.

(5) The dips of the beds of the Ellsnburger group on the north side of the
Bee Branch Depression near the Carboniferous outercps are about 10 de~
grees, although the attitude of the beds is slightly erratic. 4 similar
attitude of the Ellenburger beds is abown on Cloud and Barnes' map for a
portion of the Honey Creek S,ncline.

(6) The Carbonifercus on the north side of the Honey Creek fault in both
depressions dips 15 to 50 degrees toward the fault,

{7) On the south side of the eastern end of the Bee Branch Depression
both the beds of the Ellenburger group and the Carboniferous formaticns
dip from 35 to 45 degrees toward the Hopey Creek fault.

(8) The arial alignment of the fold in Fuller and Wilson's (Personal
Gommunication) thesis ares is north-northeast. In Sweet's (Personal
Communication) area the direction of alignment of the fold axis is north,
In Grote's thesis area the anticlinal axis is apparently northeast.

(9) Avout five miles west of White's Crossing on the Llano River, one
north and one south of the river, two aress of carboniferous rocks are
located as determined by Plummer (1950, Plate I), The outorop pattern

ap determined by Plummer is such that 1t xay be dus either to topography
or to structure, If it is controlled by structure, there ia a synclinal
structure which has a north-south sxis which, vhen followed north, changes
strike to northeast and adjoins the anticlinal structure found by Grote.
(10} According to Cloud and Barpes (1988, p. 121), the axes of many of the
folds in the Llanc area are aligned in a northwest-southeast direction
although alignments in other directions also oecur,

(11) The Bes Branch Depression is doubly plunging elongsted basin fold



with canve-shaped ends thet has been faulted. The inferrsd loeation of
the axis and its indicated direotion of plunga, as shcwn on Plate Vi1,

indicates that the axis undulates with three minor busins and two minor
dones.,

(12) The looaticn of the Honey Creek fault coincides with the scuthern

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

Drag Due to Fault Hovement Theory

irag along the Mill Creek and loney Creek faults has been sug-
¢ested av cne of iLhe possible theories Zor the formatiom of the Bee Branoh
Depressicn,

On the north side of the depression the strata dip to the south.
The strata on ‘he scuth side of the fault are on the dot;;rv;-?.hrovn side of
these two mejor normal frults, The crag expected on thia tipe of faulting
would produce dips toward the north. The obserwed dips to the scuth are
betveen 20 and 50 degrees, Since the folding is truncated by feulting,
the Bee Branch Depressicn and the Homey Creek syncline are older than the
Honey Creek fault. The fact that the curved contact of the Chappel lime-
stone and the Smithwick shale are found only on one side of a fault, also
indicates that folding was done prior to faulting. Furthermcre it is
difficult tc develop two cance-shaped ends by this theory, Normally,
drag does mot extend cut far encugh fron a fault to secount for the

depressicns,

Tectenle Felaing fheociy

There I o _oc.ibil. | tlat the 5 4tHtl; w rped areis obeerved

in other partz of he Ilarc uplift anc the steeply~folded Bee Branch de—

presslon are assccisted. Cloud and Barnes (19.8, p. 121) apparently believed



that small pronounced folds they have seen ara of tectonio origin, but
they are uncertain as to their relationship to the uplift of the Llanc
area, Although Cloud and Barmes (1948, p. 121) noted and nared the Honey
Creek Syncline, they did not definitely state the origin of the fold or
the minor structures on its northwest limb,

Grote (1954, p. 35) described what appsared to be an anticline
plunging to the southwest, A synclinal fold is suggested by the outorop
pattern of the Lion Mountain sandstone and the Hickory sandstons, where the
thesis areas of Wilson (1957) and Fuller (1957) coverlap sbout five miles
south of Mascn, The dips observed by Wilson and Fuller {Personsl Gommni.
cation) and by Grote (1954, p. 35) are erratic on the limbs of the pro-
rosed fclds, However, they state that the trend of the dips suggests the
presence of the fclda, Sweet has found a gentle syhclinsl fold within a
graben-like fault block in the Katemcy-Vcca area north of Mason. Sweet
(Personal Comunicaticn) indicates that there is a lack of a definite
pattern of the dips on the east rn lim. of the fold, Dr. H. R, Blank
(Personal Communication) pointed cut on a mosaic of the Llano uplify
that numerous outcrop petterns also suggest the presence of numerous small,
warped areas.

The t ectcnic fold theory offers an explenation of the Bee
Branch Depression, but, does not fully explain the following characteristics
of the depression and the adjacent structuress (1) The folds wttributed
definitely to tectonic develorment kave generslly hau very gentle dips.

(2) Such steeply deutlr-plunging folds as the Ree Branch Depreepion and
the Honey Creek Syncline resemble some Appalachlan folds and adjacent
folds ¢f similar develogment would be expected. (3) The unusual undu-



lation of the axis cf the Bee Branch “epreeaicn with frequent change in
directicn of plunge 1= difficult to explain by this thecry nlongé.’

(4) The beds of the Fllenburger group adjacent 1o the folcs aprear to be
invelved only locally in the fo eing,

On the other land, a tectonic origin for the fold origimating
on the site of a prior ovllupse dus to lose of some support as a result
of sclution of some of the unterlying sirate offers an adequate explana-
ticn of the struetre, Barore (Pewponal Cor unicaticr, March, 1357) bas
stated that the “omey Creek syncline is purely a structural festurs
of tectcnic srizin, Me Surther statec that while in a scnse it is a
collapsed area, it is not en area of cellapse fror sclution of underly-

ing reeks,

Solution The~ry
A concise asccount of the selution structures that aeveloped
in the Gorman formation 1s giien by Cloud and Bernss {1948, p. 51).
Part «f thelr explanati-n and description cf these siructures ips given
below:

"The Chappel lime~tcne of th- eastern areas

overlaps the Hene,out formation, whereas that of

the westorn areas overlaps limestcne of the Gore

2w fermiricn, The limestcnes of ‘he uorman sre
characteristically the most readily soluble part

of ‘he Tllenburger sequence, “hreughout the Liuno
reficn their arca ¢f cuterop 1a more comonly rarked
by sclutl s erevas ¢ end swell zav s than any other
Part of the section, and the only large caves known
in the Llesc repien (Lenghcrn Cavern and Richlend S;ring
Cavern) are in the upper limestone of bhe Gormen for
matirn, .., It 5o avidont from Li-dr lithic churucior
attitudes, arc distributicn thet thesc lirestones were
not dero: ited ar delpital fillings of crainir g aks,
Kather they have been let dewn from an original sub-
horieont.l atiitude, conceritantl  sith sclutien, or
have faller in'oc caves that developed by sclutionm,



mainly bofore Barmet! tire, o©f tha Mrestone of the
Gorman formation below,”

Beginning at Capps' pond and extending sast for at least
two bundred yards along the Honey Creek fault trace, there is a scne
spproximately thirty yards wide whers bouldsre of Tanyard limestons
ucpmh* the Murble Falls lizestcne frow the San Sabe limestons, This
indieater that the Honey Creek fault created a /ractured sone that was
partially open.

Barnes (1948, p. 51) stated that the sciution struct.res de=
veloped prior to Barnett time. This is shown where the Chappel limestune
1s found in the sinks but is sbsent immediately adjecent to these sinks,
In the Bee Branch Jepreseicn tbe Chappel limestcns is found only apo-
radicelly o taide cf the barmett -hale,

Frem the :bove discussicn of the Dee Branch lepresaion the fil~
lowing hypcthesis for the formalicn of the Bee branch Dejression s
glven:

(1) & scluticn ervity with o length of over three miles anc a
width of over a mile was crmed on the Gorman Jormstlon befors the 460~
sition of the Chaprel limestone. (<) The “happel limestons was aeposited
over the Llunc regicn. Irericn rercves Lte Chapysl lire.tone thet was
et deposited in *he Corman sinks in the .estern part «f the uplift.

(3) Leter Carbrnifescus atrate werc cepeaited cn the lhappel limeatone.,
4 coriiny te Cloud an Barnes (1948, p. 52), the 8 Ilmestones hive been
let dewn frer an cricinal sublorizontal attitude, conccritantly with so-
dutii i, Cloud anc Parnes vere referring to the Chappel limeatone where
1t has been folded down intc "structursl sinks®, In the Bee Bramch De~

presgion the Barnett formaticn, the Murble Falls limestcne, anc vhe
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Smithuick shale would have been let down inte the depresaicn. (4) The
Bee Branch Deprescion wa: displaced by the Hemey Creck Tnult alter the
deposition of the Smithwick shsle and before the Cretscecus was Geposited.
(5) It follows that if the German limectone and dolomite wers susceptible
to the action cf surfuce vaters in forming sinks on its cxposed surface,
cireulating grcund vater woulé have a similar effect, The g3.11ikozraphie
limestone of the Gorear ic nct Jointed; its permeatili v 1s very low. l‘he
presence cf brulaera of Tanyard limestone contalning "open” Lytospria
gyrcgera shows that free cireulaticn of water could heve taken plage
aleng the Homey Creek fault. This open fracture probably extended the
length of the Bee Branch Depressicn, The circulaticn of ground water
along thic "open® fracture could have dissclved the Gorman limestons where
ever it coulc circulate., This wae between the Chappel limestone and the
Gorman limestone. 4s the Gorman limestone was Gissclved, the overlying
strata senk cdown intc it. Thir rrocers wovld have tc te slow encugh to
allew the strata tc feld rather than chear. (6) The strate are now daip-
pinr fror. 30 te 50 degrees townra the Honey Creek fault. The steep dip
of the strate anc the fact thet the three emall foulte nre gravity faulte
due to slumplng. On the cther hand, there small faulte probably sre as-
sociated witt the Honey Creek fault,

The unduletions of the exis of the Bee Branch Tepression might
have been more eagily fermed by soluticn and slow slupping than by tec-
tonic forre, The strvcture iz older ftan ‘he faulting since it is trune
ceted by faults, Thic relaticnship 1e alsc true for the structures found
in the Bear Springs Ares, 2nd ir thecis rreas nf Svect, Grote, and Wilsom

and Fuller. If the structures found in these sress are ell part of 2



large struct.re, the major ferse invelved inu the fermatdion of this atruoe
ture was undeubtedl; tek:vtcnic. The miner foles on the flamk of the Honey
Creek syncline are mere lotically of tectcnic formation than of scliutiom
an¢ slumping oripin, The tectenic origin of the ¢ folds and the Honey

Creek cyncline makes 1t likely that the Bee Branch Depression 1s cf simie-

lar origin sna should therefcre be called the Fee Jranch syncline,
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GFCLCGIC HISTORY

GFNYRAL STATEMERT
The zeolegic history of ths twenty squzre miles in the Bee Branch-
M1l) Creek area 1z centeined in the more anple record of the Llano region.
The processes that have operated in the thesis nrea are aprarently the
same as trose that have affected the overlapping Bear S ring's area of
Cloud and Barnes (1948)., Therefors the geclogic history is discusred
both in terms of the Llanc uplift and more specifically in the thesis

srea and the overlapring Bear Sjring ares,

FALEOZIC ERA
The gsclcpic histor, of the Bes Branch-Fill Creek area 18 re-
corded in approximstely 1500 fect of expcsed strata. According to
Cloud anc Barnes (1548, pp. 28, arc 186) the Bear Springs ares exhibits

the fcllewin; thickress cf stratas

Thickness
in feet
lewer Cruovieian
llenburger group (totel) 973
Honeyout formation (total) -
Gorman formation (total) 450
Caleitic facies 237
Doloritic facles 213
Tanyare formation (tctnl) 523
Staendiach member 229
Caleitie facirs -
Dolomitic faciea 229
Threadgill renmier ftetal) 294,
Dolomitic facies -
Caleitic facles 294
Upper Cambrisn
Wilberns formation (total) 561
Jan fate limestcne 260
Stromatolitic Bicherms 41
Point PeaX shale 115

Morgan Creek limestone 120
} Welge sendstons 25



In the thesis arca the .el,e ssndot.ne aad “he lower rart ¢f the Mor an
Creek .imestcne ure nct ewpcsed,

ine greai a.undance of Puleczcic corbunates, the preent of blow
herms, latraforncvicnsl cenglcmerstes, . leuconite, and chert all suggest
that the strate vere depccited in shallow zeas, These deposits became

conseiidated by cerentaticn wnd c:vyacticn,

Gambrian Parieg
4t the beginning of the ¥aleozcic Tre the surfuce upon wh.ieh

ihe sedimenis were depceited had a relief of about 800 feet, accoraing tc
Barnes (1956, p. 2j. This ercsional surface was developed throughout
lower and Midale Cambrian time, The oldest Faleczolc sedliment found in
the Llano regicn is the Hickcry sunistone, Ihe Hickory sandstcne is com-
parable to the LaMotis or basal sands an. guartizites thut separate the
Upper Cambrian from the ‘recambrisn in the Gzarks. The daposition of
tbe Hickory sanustone -as followed by Jeposition of the Cav Mountain lime~
stone. [he osleareous deposits of the Cup dcuntrin limsston~ grades upe
4ard lnto the Lioa Mountain sandstons. Ihese three members of lodermost
Upper Cazbrian (Riley fermalicn) are not £X,058¢ in the ares mapped. The
vuricus authors that have descrlbed the:e deplis are referred tc in
the "Jrevicus Investigaticas®,

ire Rlley formation ir cverlain ¥y the .1ltern: formaticn,
This formuticn of Late Caxbrian indicates a ccntinuation f the ¢hallcw
sea deposition that tegan in the Riley fcrmaticm. The abundange of
§lauccnits gronules that charscterized the Riley forration became more
abuncant guring the depcsition of the «ilberne, The intraforraticnal

conglomerat:e ccatained in both the Point reak shale and the San Saba
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forsmticon and the presence of both small and huge bicherms all suggest
that the Wilberns sea was shallow in the Llamo area.

Srdovician Pericd

According to Cloud and Barnes (1948, p. 32), the Ellenturger
group is 970 feet thick in the Bear Spring area of western Mason County.
Its maximum thicknsss of approximately 1820 feet is in the southsastern
corner of the Llano uplift. Cloud and Barnes (1948, p, 32) attributed
the thinning of the Ellenburger to pre-Devonian truncation that appears to
bave completely remcved the Honeycut formation west of western San Sabe
County,

Glauconite is essentially absent in the Ellenburger limestone
and dolomites. Chert is plentiful, The presence of ripple marks and
atromatolitic limestons indicates s shallov water enviromment for the

Rllenburger group of Early Ordovicien Age.

$dduriap snd Devopisn Periods

¥o roeks of Silurlan age have besn recognized in the Llano
region. Barmes, Cloud, and Warren (1945, 1947) recognized thres forma~
tions of Devonian age. They arethe Zesch formation, Besr Springs forma-
tion, and Pillar Bluff limestons, The Zesch and the Bear Springs formations
ocoupy a portion of & collapse structure in the Bear Sprin; s area,
Cloud snd Barnes (1948, p. 159). 4 green chert found in the Bee Branch
depreasion mixed with Chappel limestone was believed by Den Winaten
(Personal Communication) to be rewofed Devonian chert. A wide spread un-
conformity sepsrates the Devonian and Mississippian,



Peppsyivanisn Period

During Pennsylvanian time, it 1s believed by Barnes (1948,

P. 118) thet the faulting in the Llano region accompanied the folding of
the Ouachita trough. The combined thickness of Cambrian, Ordovician,
81lurian, and Devonian sediments in this trough is approximately 3,000
feet. During the Lower Pennsylvanian at least 34,000 feet of sediments
ware deposited in the subsiding Ouashita trough or geosyncline,

The Marble Falls and the Smithwick shale comprise the Pennsyl-
vanian strata deposited in the Llano uplift. The Marbls Falls limestons
has a thickness of at least 1625 feet in the thesis area and grades ape
ward into the Smithwick shals,

The Marble Falls limestone and Smithwick shale are of Bend age.
They have been faulted, tut according to Barmes (1956, p. 9), the Canyon
rocke in the morthwestern part of the uplift are not faulted. This indi-
cates that the orogency cscurred between Bend and Canyon time, chiefly
during the Btrawn. It was during this tims that the folds were probably
formed in the thesis areas of Wilson and Fuller, Swset, and Grote as well

as in the Honey Creek syncline and the Bee Branch Depression.

MESOZOIC ERA

Cretaceous Perigd
The Cretaceous outlier found in the Bee Branch-Mill Creek area
haz not been affected by either folding or faulting, Apparently the es-
sentially horizontel attitude of depesition is still maintained in the
Cretacecus strata., Stream channels were astablished om the Cretaceous and

ware superimposed on the Paleosole.
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MEASURED SECTION OF SKITHWICK PORMATIUN AND MaRBLR
FALLS LIMUSTud: IN THE BEF-BHaNCH UBru@sSIui

The Marble Palls grou: anc the Smithwick formation were measured,
painted, anc wescribed in ccnjunetion with Don winston and Pete Rose. Don
Winston is making a rtuoy of the Carbonifercus for his doctor's ais-
sertation at the Univerasiiy of Texas.

The ap: roximate line of the section is shown on the map, Flate I,

PENCSYLVANIAN JYSTEM

Szithwi iom Thicknesa
F

16, Limestons, deep~tan, homogeneous, micro-

granular, breaks with conchoidal fractures,

probebly =1ilty, ~eathering deep-tan . . . . ., , 1.0
15. Coverea, probably shale . . . « v o 4 v o v & & 23.0
14, Lirestone, mediur—grey, earthy, thin-bedded,

up to ihree inches, microrranular, weathers to

clive-grey; contains Gonlatites . . . . 4 o 4 . 2,0
13. Covered, probably shale v o o « « v v o 4 o o o 12.0

12, Limerton:, tannish-grey, fine-yrained, weather-
ing dark grey, comtains reddish-tan, elongated

BralnBe o v o v b v b o v e e s e 2.0
11, Covercd, probably 85816 « o « 4 ¢ « o o o o o o 8.0
10, Limestone, tan, fine- tr nedium-grained,

weathering cark groyishet@l o 4 4 o o v o o o & 1.0
B . 18.5

€. Limustcne, derk grey, yeilowish-tan splotches,
microgranular, weathers buffegrey . « « o o « & 2.5

7. Covered, probabl: 8hale « « « s o o o o o & & o 6.0
6. Calcareite, dark-grey, masgive, coarse-groined,

weathers dark-tan with rough surfacc; contains

abundant brachicpods and fusuline . « . o . . . 1.0

5. GCovered, probably 8hale « 4 4 4 o « 4 s s o & « 25.0



4o

3.

ble. 3

42,

41,
40,

39.
38.

7.
36,

35.
34,
33.

32,

.

Limestone, medium-crey, bedding planes weather
spoothly, f{ilme-grained weathers to tannishe

ETOYe o 4 o 4 4 4 o 0 s o s b s s b 6 e e s s
Covered, shale floats + v o v v 4 2 o o o s o &«

Limestone, dark-grey with tan splotches, wery
fine~-grained tc microgramilar, weathering
OliFO~GroYs o ¢ ¢ ¢ s o s o s a2 ¢ o s o s s

Ccversd, protably shale, forms a prominent
Bench « ¢ v 4 v v v v v 0 e s s vt a0 mu b

Totol ThicknerSe v v o s v o o 4 s o o o «
Limestone, medium- to dark-grey, beus six
inches to ome foot thick, very fine-grained,
weathering dark-grey with clive cast;
Gonlatites, corals, and snailse o o « o o o o o
Covered o« « v « v v v 4 e v v v 0 n e s
Limestone, dari-grey, and tennish-grey moitled;
mottled appearance Gue to weathering, mas-
sive beds; fine-grainea, atuncent Goniatiteas
and COTBL 4 « 4 4 ¢ 4t v v s v v e s e e s e s
COVEred o v 4 ¢ ¢ v« s o s s 4 v s o s s s o
Limestone, meciur~ t¢ teniish-grey, fine
grained, medium~grained, weathering dark~bluish
grey, zponge spicules abuncant, chert rosettes
up to ome inch in diameters « o ¢ v 4 o o 0 o o

COVErBG v o ¢ o v v o v 4 o o s s o s o 0 o b s

Limestcnes, medium- to dark-grey, occasional
tan anc white grains, fine-graineds « o+ o> o o o

Covered 4 « v v 4 v ¢ o v v a m v s e e
Cotton rock, Buff-colored « o+ o « + o o o & o o
Covered « « « 4+ v ¢ 4 v s o 4 v 4 bt e s
limestone, dark-grey anc trownishe-grey, wottled,
rdere ‘renudar, weathers tannish-grey with

0live CHBL. « « o 4 4 4 h s s s s s e s e s e

CoOvered . » o o v v v 4 s o 2 0 b 4 s b s s o

59
Thickness
o Feot.

1.0

he5

0.5

14045

1.0

6.5

440

1.0
1.9

1.0

4.0



27,

25.

23.

22,

21.

20.

1.

Thickness

linestcne, 1light-buff, fine-graines, poorly
OXPOBOE 4 4 4 4 ¢ b 4 4 s e b b e as e s s 1.0

Covered o o o v s v ¢ o s o s o 2 o o an o usa 7.0

Limestone, light bluish~grey with tannish

cast, massive beds, very fine-grained, "earthy",

weathers 1icht-buff, surface "spotted”, cone

tains rcce to rust-cclored foseil fragments . . 1.0

Cevered, some crkaly limsstcne in flozt; con-
tains four feet cf fine- to microgranular-
limestone; ccntains sbundant Froducta . . . . . 14.0

Lirestcne, blulsh-;rey anu trosnist-grey
mottled; very fine-grained, weathers medium
grey with tancasts o v o v ¢ 4 o v s 0 0 4 w0 1.0

Calcarenite, partly covered, white to light

grey, beds less than six inches thick, fine-

to mecium~prained, weatbering red!um-grey,

abundant Fusulina; Frocucta weathered out on

BUTTECE 4 4 o 4 4 2 « s 4 s o s o s « s o o » o 12.9

Caliarenite, medium- tc fine-grainec, dark-

to trownish-yrey; mottled, bluish-grey; beds

eight inctes to one foot in thickness, weather~

ing medium grey; containe Chactetes . « « o o 2,0

Covared v v v v v o o s o o o s e s s 2 o o o 5.0

Limestcne, sublitbograjhic, trownl-h-prey,

meesive bed, breaks with conchoidel fracture,

surfizce some.hat fractured; -eathering lifht-

grey; contains scattered fo=sil materiml. . . . 1.0

Limestone, light bluish-rrey; some thin, tan,
cherty beds; becs three inckes t¢ six inches
thick; very fine-grained, weathering medium

ETBYe o 2 o s s s s 4 0 6 o 4 4 e s 0 b s e a 4ou
Coversd . . . v o it it v v s e oo s on 4.0

Limestone, scme chert, medium-yrey, fine-grained,
wosthering tlulsh-grey, « o v v ¢ v o o o 0 o & 2,0

Ctlcarenite, gre vith Len streaks, fine- to
medium-grained, carinated surface weathers
QAGht=ETBYe 4 4 4 v o v bt b e e s e b e e 1.0



13.
12,

7.

Coverad « « 4 v o o o v v s e v o 0 s a0 0 s

Limeatone, light grey, chert in upper part,
medium-grey, very fine-grained homogeneouns
breaks with conchoidal fracture, weathering
Tight DIRish-€Y8Y o o« o o o o o o s 2 s o 0 ¢ o

Covered . + ¢ o v s ¢ 4 s v v 6 e s ana s o

Lizesions, medium-grey with tannish cast, con-
tains abundant chert nodules and rosettes up

to tw inches thick, massive beds, fine-grained,
weathering dark-grey; some sponge spicules. . .

Coversd « « & o v v st o o s v s et s s 0 b

Limestone, dark- to medium-grey, medium-
grained, weathers dark-tan, abundant apoage
spicules and crinoidal hash + o » « » o « « & «

Covered . « o o « ¢ o o s v o 0 v s s s a8 s

Limestone, 1ight-brownish grey, mottled
medium-grey, beds two inches to six inches
thick; microgramular, weathering grey with a
Buff a8t o o« o ¢ s s s+ e o o n o s n s s e

Limestone and white chert in float; covered . .

Calearenite, medium-grey, bedding massive,
chert beds less than one inch thick, medium-
grained, weathering bluish grey . . » « 2 4 o o

Calcerenite, medium-grey, beda six inches to
one foot in thickness, coarse-grained, abundant
chert and sponge spicules weathers light,
blus~grey, contains Productas = « s « « ¢ o o o

Limestons, blue-grey; tan, mottled, bedding,
one inch to eight inches thick. . . ., . . . . «

Covered with f1o&t: ¢ v « ¢ ¢ o s o o s o o o o

Limestons, chert present; indistinot bedding;
chert beds up to eight inches thick, fine-
grained, light-grey on fractured surface;
weathers 1ight DIUS-EI8Y. v o + + 2 o « o o o« &

Limestone, grey, mottled, massive, fine-grained,
buff to tan-colored on weathered surface. . . .
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2,5
2,0

6.0
16.0

10.0

2.5

11.0



Thickness
2. Shale and limestons, covered in lins of section.. 2.5
1. Caloarsnite; light grey, chert-bearing; medium-
to fine-grained, chert nodules are up to ons

inch in diameter, very dark grey; weathering
L4ghtwgrOFs « 4 o o 4 o o 4 0 s e 0 b aa e a 13.5

Total ThICkNGS8S. v + + v + o o o a o o & & 162,5
Total Thickness, Pennsylvanian System . . o . . 303.0
MEASURED SECTIUN OF {HE SAN SABA
MEMBER OF THF WILBERNS FORMATION
The section of the San Saba member of the Wilberns formation was
measured spproximately cne and one-half miles south of the Llanc River
along @ drainage draw that enters Mill Creek from the south., The general
line of this section is marked on the map in pocket, plate I. This
section was measured in conjunction with Kenueth Sliger, vhose Jower James
River ares overlaps the Boe Brench-Mill Creek sres st this locality,

CAMERIAN SYSTEM
Wilberns Formation

Thickness
San Saba limestons megber Jp Yoot
26. Limestons, medium-grey, lithographic, weathers
medium-grey, contains scme fossils. . « » o o 19.2
25. Limestone conglomerate; light-grey pebbles com-
posed of calcite with a pure, white fine- to
mediun-grained cement; oontains a fev grains
of glauconite; weathers light grey. « « « o o » 5.0
24. Limestons, dark-grey, scattered pebbles of
caleite, contains some glauconite, fine-grained,
weathers Duffegrey. « « « s ¢ o s o 2 0 0 o o 0.8
23. Limestone, light-grey, lithographic, wesathers
18EGHE=ErOYe o o o+ o 4 6 + o 2 0 a0 s 2 0 0 u s 14.0

22. Limestone, light-brown, weathers light-brown,
one foot at base stationed dark brown, bedding
masgive, sublithographic, splotches of limonite,
red ppecka of weathered glauconite. . . . » o « 8,7



21,

20,

19.

18.
17.

16,

15,
14,

8.

Covered « o 4 v v v vt vt et i e s e

Calcarenite, consists of 25 percent glauconite,
olive-grey limestons, layers of gresn
glauconite, coarse-grained, weathesrs dark
olive grey, fosmil fragments. . . . » o 4 « & »

Glauconite (60 per cent), greem, contains
caloite crystals; large splotches of limonite,
reddish-brown or fresh fracture, veathers
Broyish y8l1oWs & v o 4 v s b v v e ae e

Covtrad.....'..............

Limestone and limonite, no glauconite, lime-

stcne pebbles up to one ingh in dismeter; beds
of limonite one-half inch thick; weathers buff
10 Hedium grey. ¢« . v v h v v e e .,

Limestone, medium-grey, stringurs of calcite,
lenses of limonite, scntains a few rounded
brown pebbles about 1/4~inch in diameter,
fine-grained, weathers dove EFBYe ¢ s o 4 2 o o

Covorcd....................

Limestcne conglomerate, composed of 20 per

cent pebtles 1/4-inches to 1/2-inch in dismeter.
medium-grained cement, medium-grey; contains
gralns of glauccnite; weathers yellow to buff ,

Calcarenite, dark grey; oontains a few brown,
rounded pebbles, specks of glauconite; coarse~
grained, weathers dark grey o . o o . , . 4 . .

Covered v v v b i i it e e e e e

Lineatone, medium grey, ma.sive, weathers
madiumgx‘y..................

COVOTOA 4 4 4 4 v v v v 4 b e v e v e b nae

Calcarenite, grey-brown; coarse-grained, rounded
boulders, beds 3 inches to one fcot thick, abune
dant glauconite, limonite ~tringers; weathers

bmvn.....................

Calcarenite, buff colored, fine-grained; con-
tains yellow bands of lironite up to one am,
thick, a few beds of red sandstone two inches
to one foot thick; weathers to a amooth, light
yellow~brown; graces imto a white friable
calnmni?.o..................
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Thickness
19.7

48

7.3
2,8

5.0

20.0
5.0

6.5

21.0

37.9

2544



Thickness
o Feat.
7. Calcarenite, medium-grey; beds cne tc 4 inches
thick; fine-grained, ccntuins scme quarts
grains, glauccenite, shell fragments and limonite
stringerss frisble, weathere dark grey. o o o 4ok

6. Limestors, brown, medlum-grained, very frisbdle,
lizcnite cement, complete bed appears weathered. 2.0

5. Sandstone, light grey-brcwn; estimated per-
centage cf mineral prains: quarte - 25§,
calcite cement - 70%, glauccnite - 1%; beds
one-half to 2 inches thick; weathers inmto
slabs; friable, weathers brOWh. « « « o o o o o 1.7
L. Celearenite, light-roy, beds one iuch to 2
inches thick, fine-grained; contains patohes
of limenite, lenses of limcnite, trilcbite
TragmentS o & o o v 6 o v o s s 0 v 0 0 0 s o 545
3. Coversd o v v o v s 4 bk b e e e e s e ey 35.3
2, Limestone, medium-grey, white lenses; fine-
grained, friable, contains liwonite lenses and
splotches of 1lim nite, few thin beds cf trilo-
bilte hash & v ¢ v v v v v v e v i i e e e 7.5
1. Limestone, medium-grey, brown splotches and
streaks of limcnite; weathers buff with flat
ledges; bed 6 inches to one foot thicke ¢ « o 21.5
Totel ThicknesBs. « ¢ o « o o s o s s o o & 290.0
MFASDRED SECTIOR CP BICHERM ZONF AND PCINT PEAK SHALE
The thickness of the first 30 feet is subject to slight error
because of the erratic dips due tc the underlying bicherss,
Section cf Pcint Peak shale and Biocherm zcne measured approxi-
mately 1000 feet upsiream frew the mouth of Mill Creek. Ihis section
was measured about 1/4 mile southeast of the corner of the area mapped

1n Cliger's Lover James River Ares (1956).
Bicherm Zope Thickness
i Yoot

22, Bicherms zone overlics the Point Peak shale
and contains individual bicherms eproximstely



30 feet thick and up tc 60 feet across, These
bicherms are contrined in the underlying Point
Pesk shale. A few of thece tioherms are
weathered out completely anu rest on the Point
Peak shale.

Totel Thickness. + o « v v v ¢ v 2 v o v &

Eoint Peak shaje member
The uppermost beds of the Point Peak shale member
of the Wilberns formeticn are distorted because of
the overlying bicherms; consequentl, the first few
feet of the measured section are subject tc error.

21,

20,

17.

16,

Limestone conglomerate, greenish-grey, red
splotches; rounded pebbles up to 5 inches by

2 inches; fine-tc-medivm—grained matrix, con-
tains pebbles of glauccnite (1/4-inch by
1/4=inch), few fossil fragments . . . . . . + .

Coversd, probably shale . « v o« 4 v 4 v o o & »

Possiliferous limestone hash, greyish green,
cdiesexinated glauconite grains, fine-greined
matrix, splotches of limonite; weathers to

an olive grey, weathered out brechiopod

shells and shell fragments, ecnteins brachio-
pod shells and CragRent®e o » o « o o o o & & o

Linestone conglomerute, scgewlse, light~-grey,
fine-grained matrix, rounded, splotches of
limonite, derk-green pabbles up to 3/B-inch

by 3 inches, dlsserinated grainz cf glauconite,
weathers tAONich GreY o + v 4 4 o 4 ¢ 4 0 o .

Siltstone, Trownishegrey; one inch to 5 inehes
laminae, the siltstone makes ledges; inter-

bedded shales litter the rlopes; elsc brownishe
grey, disseminated glauconite . . « « o« 4 & 4 o

Limestcne conglomerete, rcunded pebbles paral-
lel to bedding (3/8-inch by 3 inches); hoth
the pehtles ana the fine~grained natrix are
dark grey; contains limonite lenees, dissemi-
nated glauconite. « v v 4 4 4 . 4 b 0 v e e

Limestone conglomerate, edgewise, lipht-grey,
fine-prained matrix, rounded, dark green
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0.t

1.5
4et

4.8



14.

13.

12,

10.

8.

Thickness

rebbles up to 3/%-inch by 3 incher, splotches
of glauconite, =peckled sith iimonite; coversd
with a caliche crust; weathere tannish grey . .

Limestone, grey, medium-prained, contains a
few brown pebtles of calcite (1/2-inch by 1-1/2
inches), aisseminated grains of glauconite,
speckled with limcnite; covered with a caliche
crust; veathers dark Erey + v ¢ o v « v o ¢ o &

Iimestome, white, medium-grairec, lenses of
limestone, light grey; spotted with limonite
and glauccnire; lences cf glauconite; Jeathered
o buff & o s el i e s s e

Limestone conglomerate, edgewise, light-grey,
Fine~:-reired retrix, rcunded, dark green peb-
bles ; to 3/8-inch by 3 inches, splotches of
limcnite, disseminated grains of glauconite,
veathers tannish grey . . + . & v 4 4 4 v 4 & W

Linestone ecnglomerate, medium-:reined matrix,
peb les wp to 2 inches in oiareter, not paral-
Lol ¢ hedAIngs o v o o v v b v b e be e n s

Limestons conglorsrute, edrewicze, light grey,
fine-yrained roirix, rounded, derk green peb-
bles up to 3/8-inch by 3 inches, splotches of
limonite, disseminated zraina of Zlauconits,
weatters tannish grey o o o o v ¢ v ¢ 0 o s 0 o

Lirestonc conglomerate, cdrewice, clive-grey,
fine-;roined patrix, rcunced, dark green peb-
bles up to 3/8-inch by 3 inches, splotches of
lincnite, dicreminatec graine of ,lauconite,
weathers tanmish grey « « « v 4 4 v 4o ¢ a0 & &

Ligestene cenglomerate, edgewise, olive-grey,
fine-grained ra*rix; rounded, dark green psbw
bles up tc 3/8-inch by 3 inches, splctches of
limcnite, 2is. eninatec graing of gleuconite,
wenthers tannish grey o v 4 v v v 4 b b 0 e 0 W

Shale 50 percent, ciltstcne 49 per cent, ladges
forzed by siltstcne, slopee by shale; betr are
caleareous, dark olive grey disseminated limonite
and glauconite specks, splotches of limonite;
very few thin beds of clive-grey limeztone, . .

&

2.7

17.3

0.5

es

0.5

14.8

25.0



5.

67

Thickness
ip Fest

Bicherms (small), the bioherms are approxi-
mately 3 feet by £ feet, cocur in lenses; the
bicherms coalssce to forr lenses up to 30 feet
in lenyth; the overlying and underlying beds
bow arcunc vhe bicherms o o v v v v 4 4 b 0w

Sil.stcne, calearecus, olive grey, conteins
disseminated glauconite and limenite specks,
beds 1/4=inch to cme inch thick, medium grey;
westhers olIVe BI'®Y v v v 4 s o 0 v v 0 s v o o

Limestcne, brownlsh .rey, dis ninatea
glaucenile, splotches of limonite, meaium-grained.

Bioherms, "baby®, one to twc feet in diameter,
cencist of light-grey sublithe, rag;hic limestone..

Siltetena, calcarecus, medium rrey; conteins
disserinatad glauccnite and limenite spacks,
bed 1/4-1nch to cne inch thick, vesthered
CLIVE ZT0Te « v o v s b s b s e e e e e

Bloherms (srall), bioherms approximately 3 feet
Ly 5 fert, oceur in lenceg; *he biclerms
coalesce te form lenses ur tc 30 feet in

lens th; ths overl:iny and underliyiny heds bow
treunc the BISherme o o v 0 4y 4 v b 0 a w6 s
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