GFOXOCY OF THE FREDOMIA AREA,

HeCULIOCE, MASCN, and SAN SABA COUNTIES, TEXAS

A Thends

BERNARD DENHIN McCRATH

Approved as to style and comtent by
- =
P g

Chalrman of Committee




GEOIOGY OF THE FREDONIA AREA,
McCULLOCH, MASON, and SAW SABA COUNTIES, TEXAS

BERNATD DENNIH MoGRATH

i Thesis

Sulmitted to the Creduate School of the
fgrioultarel and Nechmmieal College of Texns
in partial fulfiliment of the requirememnts for the degree of

MSTER OF SCIENCE

¥njor Subject: Geology

August, 1952



A £ /@/

A

wis

UAN 26 168

ABSTRACT

The area mapped i3 in centrel Texas on the mrthwastern flank of
the Llamoe Uplift and cemters aromnd Fredomis, ineluiing perts of
Nepom, NeCullesh, and San Saba Counties, Roeks of the Pre-Comdeisn,
Upper Cemtedsn, sand Ordovician were oapped in detail,

The Pre-Cawdel lex is 4 of the Valley Springs gneliss,
the Packsaddle sekigt, end ivtrusives. The first is a pink grenite
gavdss, the second is mostly a blotite schist, mnd the intrusions are
nostly ined, rdsk grend

The Upper Cambrian is subdivided imto the Riley formtion amd

the 1ying Mlbemms formatl The whits, yellow, and red Hickory
sudgtonos, the grey, sandy, glausexitis Cap Nowtain Lmstones, ant
the gliamoonitie Lion Mownteiw and limest nake wp the

Rley formtion, The menbers of the Yilberns formation are the yellow
and red Welge sandstonss, the white, arystallime, glsucomitio Morgan
Creek limestones, the green, salssryecus shales of the lower Podut Peak

Jain by resf limest: s and the st gl dtis Sen Saba
linestonns.

The Ellenburger group is the Ordovician depesit and conslsts of
grey limestons and gromulsr dolemite, Fxoluding Reeent deposits, mo
beds yormger than Ordovisian are pressut in the Fredonda area,

The beds strilke north to northeest and dip to the east. Normal
faults, downthromn tc the west, diamrupt the siweta over the entire
Fredonin area. Displacement alomg most of the faults increases to the
southwegt wntil they are lost in the Hickory sandstone member. Folding




has 2leo ocourred forming hroad synclings.

Aftar deposition over the Llamo area in Pro-Canbrian tiwe igrecus
MMMWWMWaMdde
ercgion, The ares was agein covered hy Unpsr Cambrian amd Opdovician
8018, and periods of transgression and regresslon emsued. In Masissiprdan
mwmmmmmummmmmmmn-
ing and folding of tho alder Palsosolc beds, Later simergence of the

entire Llanc region ted in the Creta 1ineat Whem this
genorel arca wes again uplifted, the Cret beds dned high hew
oauge of thedr suporios pogition and At to weathering while

the older rueks ware eroded. Tius erosion has developsd & topographic
tasin while the strusture is a dowe.
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G¥01OGY OF TH™ FRYDONIA ATFA,
YoCULIOCH, NMASON, end SAN SABA COURTITS, TFXAS

IETRODUCTION

Tha Fredonia aree 1s loested in oentral Texas aporexisately 150
milos northwest of Austin, Fredonia is in Masom County cbout twemine
three miles southeast of Bredy near the junstion of Farm Roed 754 end
Farm Road 588. (see Loestion Mbp, Flote I). This ares meapures six
milex in 3 northesouth direction and five niles in am ecstwest direction
with Fredonia aprreximately in its oemter. The southesm portion of the
aree is in Hoson County, the northwestern pert in McCulloch Comnty, amd
the eastern part in San Sada County.

Hethod of Mepping

Fleld work was started in ‘ugust, 1950, and completed efter reny
short, irregular pericds of mepring. The mappring was done on aerial
photographs of the United States Department of Agriculiure series CJC
16=98 to 16-108, CJC 51=143 to 51-148, amd CJC 2-8 to 2-11, mede in 1989
ond 1840, These have a 1120000 scals which is approximately three inches
to one mle,

Memy of the formmtional contacts ware mapred on the nhotographs
from the apperent o in vogetatd Fvidenoe of foulting ms also
shom by the abrupt offsetting of benches and hills or vegetation, A
stareoscops wa used to tely note coh in topogrephy snd was
usaful in the detection of faultse




Physlography
Physd bdcally the da aree is situated on the north-
western flank of the Llano Uplift, Topogrephically this uplift is now
s bapin, zinoce it is gurrounded on the east, south, snd west by the higher,
flat-lying formations of lower Cretaceocus age, the most prevalent bedng
the Bdwards limestons which forms the Fdwards Platesu, To the north,

beds of Misnissippisn and Pemnsylvenian age are sxposed as the lying
Cretacsous beds have been eroded. The area studled forms part of about
8500 square miles of Pre~( 1gnn and hic rocks and tilted
Usleozole sediments which are expoped in the llano regiom.

The genaral topogrephky of the Fredouds ares is not rugped but con-
eLuts of rolling hills and shallow valleys. These have a linear, parellsl
arrengement from differential erosiom whieh ) d the dst and ghale

ard laft the limestons beds as ridges. The ridges and walleys therefore
parallsl the strike of the beds. The maximm relief is about two Inmdred
foet, whils the average elovation is 1700 fest,

Dreirege

This part of centrel Texas 1s drained by the Colorado River aystem.
The San Yaba River is ita largest tributary loocally and flows in a north-
easterly Mrection about seven miles north of the Fredonia sree. The
smsller streans are tributaries to the San Sabe River.

The majority of the smaller streams are intermitient, but & few ave
spring=fod and flow all year. The largest st near Fy da sare Leafor
Creek, flowing north in the western pert of the ares, and Lest Creek, which
is located just north of the town and flows west into Loafor Creck. leafer




Creek wallay is in the Pre~Canlwian ocomplex and is broad ant oovared with
grenite wesh, while Lost Creck and other streams are in sedimemtary rocks
and ocoupy narrow and more Yoshaped walleys.

Climnte and Vegetation

The region 1s semi-arid, having e reinfall of approximetely twemty
inches a yecr, However, most of this is comeemtrated 4n spring and sutumm
reins, In 1950 amd 1951 o severe drought hes resulted from the decremse
in reinfall to a few inches per year,

The vegetation consists of cedsr, oak, neaquite, ceeti, and gress,
with the latter mking the area good for pasture lands, The mesqite amd
live cak help in maprdng, for the mesgrite grows almost entirely cn sodl
from the more sandy members while the live oak generelly grows on the
1imey soila, On serial photogrephs the ttered quite appears as
lighter aveas than the oaks,

STRATIGRAPHY
The age of the rocks in the Llano Uplift renges from Pre-Camtwdan

1o Regent. H » only Pre-C: 1 Camerd Ordoviedan, and Receat
Tocks ocour within the confines of the area mepped, The sequenes of fore
umetions and members or gecloglc wnits presemt 1ss

Reoont

Ordovician gystem

Ellenburger group




Cambrian systea

Filberns formation
Sen Saba limestove member
Point Peak shale mewber
Eorgan Creek limestons membar
Felge sandstons mesber

Rlley formation
Lion Nountain ssadstone mesber
Cap Mowntain limestone member
Hiekory sanistons wesber

Crapite intrusives
Valley Springs gnedes
Packsaddle schist

Pre-Cambwian
mmmmzsmamhwm.m
Valley “prings gaeiss, and intrusions of gremite. The Packsaddle schist
and the Valley Springs gnelss were momed in 1889 by Gomstock (10) and lster

redefined by Sidrey Fatpe (15), Peige states that the Valley Springs gnaiss
ilouuﬂnnmhdmﬂe!dﬁd,mmmmismhmd
Stenselts Snterpretetion (19) of the schists being the oldest roek present

ﬂwmmummmmmmmof@uu. The in~
teu‘beddndamwtotthscbis‘hmdnﬂissdmthehdonmw
would be more indicative of such an origin,



mhmmmuﬂqunmmwum
unit boosuse of their interbedded nature, By far the greatest part of
mmmlulanImhthpuu. Only a
soml) part 1s gremite, and this les in the extreme southwest. However,
Mwstottbunmmm]argemsofgm!ﬂtem.

Packsaddle Schist

Th?ewlchinismpomq!mtobhck.bloﬁhmﬂ
mmhmmmma&mmmwm; a fow dull,
groy-green chlorite schists sre present. A few thin beds of grey,
crystalline marble less than two inches thiek were also found at cne
losality. Batnmsu-atﬁehﬁlmwmﬂmhotpﬂnkhu-
spar which probably were injected frem the large grandtic mase to the
wept,

Valley Springs Cnedss

mvm.ysmmuuam,gmuemmmm
fine to ocerse-greined amd oecuring in beds of variable tiickness whioh
generally weather pdnk and grey to black, The beds are vomposed ehlefly
ofpi.&fddm.ﬂthmdih,mm.nﬂmmum
minerels. A few of the gnelsses have sugen-strusture with pink feldspar
as the larjest grains, One layer of pink feldspar gnelss has emall octa-
hedrons of magnetits present.

Intrusives
Almost all the intrusive rocks are grenites, althongh cne outecrop
of medivun-granicd, green amd white dicrite wan observed in the northwest



part of the Fredonia ares. The gremites sre pink, fine-greined amd
ooerse-grained and weather to 2 dull grey color. The fingrgreined
granites are composed almost entirely of pdnk feldspar and grey quarts,
The coerper-grained variety, although comtaining small percentages of
quarts, plagloclass, and totite, 1s corposed mestly of pink feldsper
greins, prodebly microeline, up to one~half an inch in sise. These
larger greins dot the exposed rock and eamse 2 very rovgh weathered
sarface. It appears that after chemical therding of the plagtecl
and biotite the smaller querts grmins on the exposed surfate are mechan—
10ally weathered out end lesve the resistant pduk feldspar,

Several quarts velns renging up t4 ons foot thick were found in
the metamorphic rocks; ome ocomtains large grains of pink feldspar,
Amﬂhﬁhgmﬁh@ﬂhmsmmmﬂmmﬂob
pink feldspar oontained grey, strinted quarts one inch lomg and cne-
elghth of an inch long.

Coambrian

Rocks of Lower and #1ddle Cambrian age are absent, thus the young-
est Paloosoic beds are the Upper Cambrian osedimemts., These are repre-
sented by the Riley and Wilberns formetions.

The neme Rliey was £irst used in the Riley series as described in
1889 by T. B. Camptock (10), and is from the Riley Hounteins in Llano
County. This rock unit totaling 500-4000 feot inclnded the upper beds of
the present day Hickory sandstome and alao the Cap lountain limestone
member, This same author propesed the name Hickoyy serdes for the beds



beneyth the Plley series. However, Sidney Paige (15) 4n 1911 showed the
Hickory beds to be actmally part of the Riley serfes. Paige propossd

the nome Cep ¥omntein formation (16) for the limpwtome beds overlying

the Hickory, In 1957 Bridge (3) memed the lion Moumtain sandstons mem-
ber of the Cap Bountain formation. Then the name Rilsy formmtion wes

introduced by Clond, Barmes, and Bridge (5) and includes rocks known as
Hickory, Cap end Lion Mountain. Thess wdts are now designated
as members of the Riley formation, which iz immediately sbove the Pre-
Cambrisn and overlain by the Wilberns formation. The total thickness of
the Riley formation is about 630 feet in the Fredonia avea,

The ¥ilberns formation was named by Paige (15) 4n 1911 and inclnded
all the Camiwian rocks sbove the Rilsy seriss and below the Ellenburger
grouwp, The newe wag choson from Wilbarns Glen, Llamo County, Texas.
Barnes (5) subdivided thia formation into the Welge semdatome, the Norgan
Creek limestons, the Point Peak shals and the San Saba limestons members,
The Pedermales dolomite member is equivalsnt to the Sen Sebe limestons
but is absert in this area. Constock used the nemes Xetemcy serdes,
Leon series, and San Saba seriss for the present Wilberns formetion. The
Katemey included the present Welgs, Horgan Cresk, and Point Peek mesbers
while the Leon and san Saba serfes ineluded beds that later were found to
be Ordovicisn in age. The Wilberns formation totals approximmtely 700
feot in thickness, thus mking the Upper Combrian 1530 feet in the Predomla




Riley Formation
Hickory Sendstons Nember
At the base of the Hickory is a white to yellow, coarse conglomarete,
composed of pebbles of quarts from cne-elighth of an inch up to twe inches
in damoter cemented togetber ky a eomddnation of irom oxide and silica.
Above thig iz a mome of white, yellow, and ltwown, fine- to coarse-greined
sandstones. However, the mein part of this mesber is eomposed of red to

dad-browm to purple, fine- to coar ined, friable, ferrugincus sand-
stone which generally oocurs in beds one foot thick although some are
more mssgively bedZ:2. Mamy of the dat. are frectured and have

veinlets of quarts in them, Thin siltstones and shale cocur at the old
high school on Ferm Hoad 366 south of Fredonia. Oecceslonal phosphatie
wmm“mnmm'mmus.mmwm
beds are not fossiliferous. At the top of this member is a fifteen to
twenty foot section of dark red-brown, med greined dst with much
oolitic hematite and a few tewchiopod shells. This i3 the transitdonal
sone betweon the Hickory and the overlying Cap Howmtain member. These
upper beds weather t0 2 bright z¢d scil and sy easily be identified., In
the Fredonie area the thicknesa of the Eickory membar varies betwoen 220
and 40 fect because it was deposiied on & very irregular surface, but the
average thiclness 1s about 340 fect. Since mo comtinucus expomure was
available for axact msasurement, the thickness was determined from the
widih of surface exposare and the dip angle. The thicimess of the other
members was def-emimd in g liks mammer. Topographically the Mckory
sandstone memdber forms 8 wide, flat lowland gemerally under cultivation,




A fow hills in the northesst comner of this aree are Hickory, but these
are the result of feulting,

Cap Momtain Limestons Memd
The Cap Mountedn limestene conf 1y overlies the Biekory, the
dividing line being drawn where the caleium carbonate exceeds the sand,
On aerdal photopraphs this contact may be rdeked by both a vegstational
and & topographic break. The lower beds are 2 fine-greined, dull red to
1ipht trown, caloarecus sandstone and weather with 2 dark prey or hlack
eceting, Upwards are found fine-grained, speekled, grey-bromn, slightly
glaunconitic linestonss with yellow strenks and pome brown, laminated ssndy
lingstones which weather a light red to hwown to black, Soms of the beds
contain brechiopod shells, and mell elusters of caledte and calcite seams
are rresent in many. The thickness of the individua) beds renges from one
inch to severel foet. The overgll thicimeas of this member iz 260 feet.
A short but welleexpoged section of the Cap Hourtain member wes
measured 250 yarde north of Parm Road 386 about 1,2 rdlss cast of Fredonia,

Cap Nountaln limestono member
15. limestone- red to gruy, sandy, thinbedded, laminateds
some coarsely crystalline with shite clusters of

caloite; weathers a greyetan . . , . « v . o 4 . . o BYIO®
12. ILimestone- brown to purple, nedimmegreinad, glauccrdtic;
weathers T8 ¢ « ¢ v s ¢ s ¢ ¢ s s o e s s s e e s 1F

1l. Limestone~ grey to purple, sendy, weathers tan tc black 2'T"



9%

8.

7.

-0
S

4.

3.

1.

Limestone- grey to brown, laminated, fine-grained;

Worlther? ZIOY » o o o 2 2 v s v o 6 2 0 x s e 0 v oo 194"
Limestone- red to brown and white, medium-grained,

glouconitdc; weathers a davk red o« & 4 4 0 0 0 . o . ™
Linestone~ reddish-grey, very fine-greined, sandy,

lamimated, flagey, slightly glancondtics

wonthers gray 803 Y00 ¢ o o o o » 6 s o 0 0 s . o o 520
Linegtona~ grey, sandy, thick-bedded, frisbdle, glauconitle,

occnatonslly laminated; weathers grey-tan o 5 » » 5'8%
Lirgstone~ grey-greem, sandy, laminated, glsucomitde . . 2°
Limest grey, laminated, fine-grained, slightly

sandy; wenthars black 0 ZreY « o« v o s 00 0 0 0 0 o 17
Timestone~ dark-grey to purplish-brown, sendy, fine=

groined, frisbls, glamcondtie o ¢ ¢ o ¢ s ¢ o o o o o AVOY
Linestone~ tan, very fine-grained, sandy,

glavconitic, wenthers groyetan « o o ¢ o ¢ o ¢ o o o 112%
Iimegtons~ dark grey %o ight mnple, glaucordtics

wenthers DYOWL o o v o s o o s o c s s s 00 s a oo 8%
Limestons- grey-green, crystalline, limonitio-stained,

wonthors reddish=rTey o ¢ ¢ o o o o s o ¢ 0 v s o o o LIEW

Total thickness . . . . 54'4%
(locelly unite 4 through 7 grade into one maseive umit,)



Topogrechically the Cap Somwrtain is fowmd as a series of hills, for
the limestone is hle in oomparisen with the overlying snd underlying

Ast it The isolat terop in the scutheyn part of the ares
48 a smll W)L capped by this limestons.

Lion 4 dst. Boud

Becauge of the lack of owtcrops amd smell stritigrephic thickness of
the members, the Iion Mountain and Welge were mapped as cne unit,

The lion Hountain is for the most part a mediwm~grained, green,
glanconitie, friable sandstons. Some of the Jayers ere & purplish-red,

grained dart The base is maried hy & white, alightly to
highly glamconitic, medivm-greined limest taining my broken frag-
ments of trilotdtes, 4 few thin layars of hard, blasck to ysllow, clay
fromstone ave prosemt, Only ove good cutevop of ihis member was found in
the entire area becsuse of 1te poor resistence to westhering and evosion,

Filberns Fexmation
Telge Sandstone Meber
The ¥alge member is compcsed of yellow, orenge, and red, medimm-greinesd,

friabtls sandstone. Heny blackepurple iron oxide nodules up to 10" in diam
moter weather out from these beds and are a good surface indicction of thds
wember. Ope nodule found showed impressions of brachiopods. The origin &
the iron is probably in the weathering of glamconite in older beds. The
yellowish sandstone gredes into white, cos £ dst
and then into limestone which is the overlying Hergan Creek member. Sore




quarts pesms are pressnt, and the grains aye poorly camented by ivem
oxide and silica, The combingd Lion Nountain and Welge thicimess in
this area is sbowt 80 feet. A1l the outercp arees of these members
have besn lowered Ly erosion to form valleys between the Cap -
limestone and the lylng Morgan Creek limestone.

Horgan Creek limostors Hember

The Morgan Cresk limegtome is a white-red-bromn, medium-grained
to coarse-greined, sandy, glanconitic linestone which generally westhers
a dull red or grey. Deds containing broken frageents of Elvinda are found,
as sve also bods with Billingsells. The latter generally occur in loeal
clusters in a groy-green, fine-grained, slightly glsuconitic limestone
which also contains small hrokem triloddte fregments. Une thin solid
mno!ghmhmfumd,aunzalna-uhlh:mmmm
fragmnts of yellow sandxtons. The beds are thin- to thick~bedded with
a few shale partings, and in general the bedding planes are wavy. The
overall thicknuss of this member 1s 165 feet. The Norgan Cresk limestons
regists weathering end thms oocurs as a prominemt hill meker in this reglom.

Point Pesk Shale Nemder
The Point Peck member is composed chiefly of calcaveous shals, al-
though mny conglomerates, limestones, and reaf-like structures are included.
This member ray be subdivided into the lowsr shele section emd the upper
bichernm zona. Homever, in places the top of the bioherm sobe nay mot be
exect beeanse bicherme also oecur in the San Saba membar.



The shale is grey to greesn, soft to hard, silty, ecalearecus, w~
fossiliferous, and mostly thin-bedded. Weny intraformational comglow
meratos composed of flatepebbled, rreen limestons gregments are imber-
bedded with the shales., These al te beds ge three inches
in thickness, with a few as much as fiftesn inches thick. MNany of the
linestone fregments are covered with dendrites. The mumercus thin lime-
stong beds in this member are elther grey-green and fino-greined to sub-

lithograchic or white and fine-grained Ind ded gla
grains,
The reef structures are blost ani hoherms and are found in

the upper part of this member. These terms are used as Cumnins (1)

defines them.  bicherm is a lens-1ike structure of orgemic origin wille
a Hostreme 1 an extensive bedded ture of orgenic material. These
reef stauctures contain many "cabbage heads®. These are calscarsous con-
centric bands renglng up to aue foot in dismeter and are move rrevalsnt

in the lower part of the bicherm zone, MNost of the bloberms range from
ons foot to about three foet in thickmess with the majordty about one
foot. BHowever, just west of the Fredonia fault in the northern part of
this area, one reef structure is present that is approximetely forty

a

foot thick. The bicherns are lght to dark preyegreen, subli e

Iinestones which weathor to an wneven pitted grey surface.

The thickness of the entire member is spproximetely 240 feet in the
Fredonis area. The lower Poinf, Peak is gemerally found as a topogrephiec
lo¥ or & hench between the more resistant bdcherms end umderlying Mergan
Creek lirestones.



2 vell-displayed partial scction is exposed just e:st of Fredonia in

a road cut on Fuarm Road 386,

Point Peak shale member

12,

1.

1o,

9.

Te

6.

5

'S

Conglomernte~ green, flet-pebbled limestone conglo-

no ate; disc~like fregments 3% x 14" . . . .. . , 11100
Shale- grey-green, soft with 2® calcarecus concretions 1Y
Limestono- Tey-tan, sublithegraphic, roef limestone,

ring-like nature on yellow westhered bedding

plomep ;rodes into dark grey 1imestons o . o . . . o 3910¢
Shale~ grecn, calcereous, minor faulting, inter—

bedded thin grey, gramilar 14restonss « « o o « o o o612¥
Shale~ green, soft, caleareous, interbedded thin,

sandy, medium~grained linestone weathering

a rough grey, lwown, and thin green, glauconitic

12mestone conglomerate o v o o o s o o o 0 s s 0 0 o 1!
Couglome ate- brown to grey, flat~pebbled, limestone

conglomerate conteining glauconite; few pebblea

coverod with dendrites o « o o o o o o o o ¢« o o o o 1120
Shale~ dark groy-grean, sandyj few interbedded

groy laminated MmostonoB o « e o o o o o 0 0 4 o o 2167
Limostene- trcwn, fine-grained, soft, sandy, spockled

with Mronite stadng « o o o e s s s 0 o 0 0 0 s oo 4"
Linestone~ grey, fine-grained, shaly, weathers to a

PUplish WOWR ¢ o ¢ ¢ 4 s v o s s e s o0 0eeosas S*



3, Clay=purple, 00ft + ¢« o ¢ e e o s 0 0o 0 s s s s a 20
2, Linestone- dark grey-green, fine-griined, with a
fow lironitie stiins; glauconitic, one thin
limeatone conglomerate 1neluded o « « o o o o o 8"
1. Shale and Linestone~ interbedded grey-green, calenreous
thin-bedled shale; grey to green, silty, shaly,
limeotone; both weather green to rowh o « o o « 4017

Total thickness o « « » 591

San Saba ldmnstone Mamber
The San Saba limest 48 the upr t member of the Cambrian.

It 48 composed of white to yellow to grey, sublithographic limestones,

and tan, mediwmwgrained, sandy, glauconitic limestones. A few red, fine-
grainad limestones are present, and several bioherms were observed in the
lower part of this member in the Fredonia area. Tho beds vary from two
inches to three feet in thickness, Most of them weather to an irregularly
pittod, groy surface, but same of the lower beds weather to a yellowe-brown
color,

The dividing line between the San Saba member and the overlying
Ellenburger group is taken at the last appecrance of glauwconite, Otherw
wise the beds are contimuous vertically, and no good stratigraphic break
is evident, The total thickness of tho San Saba member in this area is
about 270 foet.



A section was measured about 200 yards south of F-rm Road 386

+8 miles enst of Fredonia,

San Saba limestone member

29,

19.

17.

Limestone- white to grey, sublithographic, slightly

sandy, finely orystslline, thin- to think-

budded; woathers ErOY « o o ¢ o s 0 o 6 0 0 0 & 0 3012M
Linestone- grey to pink, fine-grained, sandy;

VerLherS EI'CF o 4 o o 2 s s 0 b e s s s s e e o s asn
Limestons- widte to grey, fine-grained, glauconitic,

weathors reddiSh=grey o « o » o o ¢ e s 0 6 0 o o o 112"
Limestone~ grey, [ine-grained; weathers grey-green . . 3¢
Limestone- red, fine-rriined; woathers red « o« o o » o 1711%
Limestone- grey-creen, medium~grained; weathers grey~tan 39
Limestone~ grey, coarse=grained, glauconitic, fossilifer-

OUS + o o s s o2 o 8 6065 e 0o oaneeessoesdi
Limestone- red, fine-grained, sendy; weathers red . ., . 6t
Linsstone- grey, finoc-gr-ined, sandy, glauconitic .. , « 3!
Lincstone= red and white, glauconitic, coarsely

erystalline, fossilifercus; weathers red « « o o o » -112%
Iivestone- red, cosrse-grained, glauconitic, limonitic

gtoined; wenthers »eddish-rurnle o o o o o o o o o o 5137
Limestone- grey to reddishehrown, medium- to coarse—

7rained, sandy, glauconitdt « « o s o o 6 0 0 o & o o 216"
Limestone- grey to green, sublithogrnphic; weathers grey 8107
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IAnegtone- hrown, finely crystalling, sandy, glewconitic 1Y
Iinmestone~ grey, sublithographic; tem sandy, fing-gruined;
and fow thin limestone conglomdrates « o o ¢ « o o « » 5'107
Iimegtone- %tan, gencrally sandy, fine-grained to sub-
lithogrephic, thin- to thick-bedded with clusters
of whito calcdto wp to 1/2 Inch + o s o ¢« » o v ¢ s o O¥2*
linestone- white to ;ray to brown, coarsely erystalline,
PIancomtat o v o o s s o v s o s e s e e s oo 1V
Limestone~ grey to tan, sublithogrephic, glanconitie . . 33"
Lirestone~ yellowsbrown, sublithogrorhic to finely gremilar,
thin- to thickebedded, glaucondtic « o « o = o o o o TH"
Lirmstone- yellowtan, fine-grained, ssndy + o o « o » o
Limegtone- white to tan, conrsely gramlar, very
glauconitic, foamliiferous « « ¢ » o o 0 o ¢ 2o 0 o 1180
Timestome— white to rroy to bromn, finely gramular %o
sublithographic, thick-bedded « o« « « ¢ o v » o o ¢ enr
Iimestone~ grey, sublithogrephic, glaucenitie,
lmonitic astained, thidk=bedded « ¢ o ¢ o o o =« s » 2

Thwmaets

groy, fine~grained, with specks of yellow
and white caledte « ¢ v o o o ¢ 0 s 0 0 e 0 s s e 1%t
Limestone- yellow-brown, finely erystalline . « . . . 12
Iimestone- grey-tan, sublithograplde o ¢ o « ¢ o ¢ ¢ » 120
Iimestone- yellow, tan, glamconitic, with brown specks  1%4*
Linestone~ grey-green to yollow, finely crystalline,
fonsiliferous, glensondtic + o ¢« ¢ o o 0 0 0 e n e 4



1. Iimestone- teown, finely gremlar, fossilifercus,
Floneondti0 o o o 4 s c v n s e o e a e v oo s 4"

Total thickness 10298

Ordoviedsn
Ellenburger Group

The only streta of (rdovician age in the Fredonia aree belong to
the Ellenbmger group. The beds are of white to grey, sublithographie
to greruiar, dolomdtdc iimestons with smell peams of caleite; grey o
green, crystalline linestono with a few chart nodules; grey, grewiar
dolomitess and some pink, fino-greined limestons with smell dendrites.
At ong loeelity the dolomites appocred almogt reef-liks, In genarel
the EMlenburper is well-bedded with thin to thick layers which weatber
to e ligat prey and cause a relctively wmeven topogrephy. The thieiness
of the Ellenburger group in the Llano aree is 2000 feet, tub only about
800 feet :re presemt in the Fredornia region.

Reocent
ALl depogits from the Ordovielen period umtil the Resent are miss—
ing in the ares mapped. The youngest sedimemts, exclnding mantle and wbe
congolideted alluvial deposita, are Fecent conglomerates exposed in several
of the stream beds. Noshere else were they observed. These conglomerctes
sist of ded fragnents of quarts, samdstone, amd limestome runging
uwp to 20" in length, with a maximm thickness of the deposits ebout aix
foet, Those deposits are alluwial £i1)1 that wag later solldified.




STRUCTURE

The Fredonla area is ted on ths northwest flank of the
Liano Uplift, Stractuelly the Llano Uplift is & dome, since the beds
mnpmmuwmcmtunm.mwmnuam.
The Cretacecus limestonss rim the area because of their suparioer position
and resistonce to weathoring amd erosion, The rim is therefore higher
then the center, csusing a large basin,

Tn the area limited hy this psper the madin Pre-Cembrien complsx is
%o the west with the sedimemtary vocks striking north o northeest and
dipping to ths east. Both folding and faulting have cccurred. The fold-
ing 18 not sharp but consists of broad unduleting warps. A11 the feults
strike between north and ¥ 45° B, and the faulting 1s believed entirely
normal with the block to the west having noved down in relation to the
eastern blodk. (mmmwmmhad Only ons fanlt
plane was observed, md this dipped 60° to the wost. The dips of the other
fanlts ave herc asmmed to be betwson 60° amd 90°. The mein movemsst along
these famlts was vertical, tut the popsihility of small hordsontal dis-
plL et is not Inded

The Tredomds fenlt curves from ite north-ocuth strike to s ¥ 45° E
strike in tho southern part of the area, The fuult is assumed vertieal
aﬂMawMWMMMMhhmﬂludm
mmmwumwmmpwmm,m
& minimm of 700 feet in the central part where the Fllsulurger is in con=
tagt with the Norgan Creck member. The fault brings all mesbers from the
mmmmwmmmmmm-ihm




Ellenburger. Thls fault probably cowtimues farther to the southwest,
but no evidence wes found by shich it could de treced. The ares there
1s relstively flatlying and wnderlain only by soft ssndstons, so mo
t fic or vegetationnl change is precest,

Hinor frulis are pressmt both north aad south of Fredonls. Thoss
‘o the south strike ¥ 20° E and carry two alivers of Cep Nowttain lime-
stons into the Mekory samdstone., Both of these may de eesily traced
in the fisld. The faults gredmlly dissppear tc the northeawt into
an wdeformed sequense of rocksy thus, it is oost likely that the
movement wos of a rotational matore with the displacement increasing to
the southwest.

Horth of Fredomia ig the FMeld fauli--a large normal fault striking
K 30° B and &isyupting the emtire Upper Cembed Veathering
and erosion coupled with the plowing of the lemd have obgecured the aveas
at the enda of this fault, TWhether it doés ecatinme to the northeast
or ths poutlwest is wnosrtain, The magnitole of displacemsnt decreases
2o the northeast, and the fault disappears in the Sam Sabe limestons.
The northern block moved down in relationship to the mouthern blosk with
the formetions offset due to the temeation of the south block by sroaion.

Farther north a series of parellel norwal faulta occcurs, These are
similar to the Fleld Pault mentionsd above with all the Camtelan mesbers
being twoken by the movement.

Harrow alterssting outerops of Hickory sandstons and grenite gneiss
ocecmr in the southwostern sector Just west of the Thomes fault. Sines the




area is relatively lewel, the Rickery sandstons probebly ocecurs beeause
of its preservetion from erosion By having beem deposited in low areas
in the previously eroded Pre-Cambrisn gnedsa. T y 1t 18 also
possible that these Hickory beds mey heve been downfaulted againet the
gelas sinilar to movemsnt along the Thomms femlt.

The Thomes fault strikes ¥ 15° E and dips 60° west, Pro-Cambrian
nedss is trousht into comtrot with lower Hickory sandstonss. Sinee
the Casbeisn sodimente sre heve the hanging wall and moved downmard,
the faulting is definitely noreal.

Broed, mdulating warps probably cmuse the wide expanse of Hickory
aandstone in the southern part of the mapped area. Since the surface of
the Pre-Capiidan complex wes unewvenly ereded, the shallow-dipping ayn-
elines in the Hlckery are probably caused ty a coubdmetion of originel
#p and difrerential compuetion over loond highs, Soms of the higher
dips in yomger Prleoscic rocks way be the vegult of uneven wplift over
the ayea, Tt is possible that there may be faults in this section bring-
ing Flokory against Hickory, but since the ares is mostly under cultive-
tion, their presonse would be diffieult to prove.

The Festmen fault tdngs Hiskory against Cap Mountain; thus, the
throw 19 less thon three hundved feet. It is difficult to calenlate
exactly beconse of uncertainty as to the strotigrepide position of some
of the beds within the Mickory mewder. The Cap Momtain limestone both
east and west of this fault in the south-centrel part of the srea forms
several sell gynclines which affeet the eourse of the triltutary streem
flowing north imto Lost Creek. This folding causes the wide ecposwre of
thiz member here.




Parther north, and eagt of the Fredonia feult, 1s e swell hill
which i3 the highest part of the aree mepped. It is cepped by a resis-
tant reef limestone of the Point Pesk. Forth of this, repested sequences
of Hlckory and Cap MNountain cecur. These are faulted lisbs of aynelines
and ontdelines with the foults parc?isl to the strike of the beds. Topo=
mmﬂnymﬂtmﬂngﬂdgesmﬂmﬂthhcapmh
Unestone as the ridges.

In the cantenl part of this arce the Point Peak bicherm mone, the
Zan Caba limestons, and the Ellsnburger linestons are warped into tao
large synclines wirtch have been faulted on the east sdde,

Age and Cause of Faulting end Folding

Uplift in the Llano ares cccmrred in the lste Paleosaic. Clond
and Barmes (7) beliswsd that the movement was pre-Canyon in age. The
Mgedpaipndan deposite are d in the direoticm of the Llanc area
which indicates that uplift mey have started by mid-Mississiprdan time
and eontimued into the Pennsylvenlan perdod.

Sines most of the famlts in the Ldamo srea strdks northeest to
southwest, the uplift eould not have besn a true domal uplift. Compressive
forces in a southesstemorthwest drection probably folded the beds upward.
Tenglonal fanlts would cocur due to stretching of the beds, and thelr strike
would be at right angles to the direction of the foree.

HISTORY OF TH™ ROGION
Toacmnbclydemwmmxmsam,hmﬁumim
of the Llano Uplift must bo considered, for mny of the imortant formiions



ars not present in the limited area studied.

In Pro-Cazbrion tdme sediments were devosited over the Llanc ares
in the forr of shale and limestone. Subsequent deformation coused uplift
and folding, met hogin- thege #eposits into schists and a fou beds

of marbla. These Yeds nmow ecumose the Pnckmaddls seldst. Bathollithie

Intrusiona of prondte occurred, and separete intrustions are recoprized
4n the Llano ares by Stenzel {20): 1) the Town Mountain, a pdnk, coerse~
gredned mamite, 2) the Ontanm, a ink ond grey, mediun-preined prenite,
and 3) the Sixmile, a grey, fine-grejned hlotite-granmite.

Tho arvem wes not covered in the carliest Paleozoic, and the land
ws erodsd intc yugged relief. In some are:s arkoses formed while in
others the woathered material vas shifted back and forth by wind action
until only pure, rhite, roundad, quarts grains 2 from the gramit
and metamoytdlc rocks, Pammes and Parkinson (2) foumd ventifacts in the
lower Plckory sandst giving evid of eollan derosition. The first

sea emcrosched on the lomd fror tho emst or mirtheest and reworked this
material, which when solidified formed the white sandstone layers in the
bepal Bickory, Many of the younger beds probubly comtained abrmdart
gls dte <hdch thered to the p mt reddish color.

As the gen trungpressed, less and less gand was bedng daposited and
ealeiun esrbonate began to bo nrecipitated from solution, The sand thus
prades info 1imoctone which 1s the overlying Cap Mountain member. Glau-
eonite ocours, whieh sesms to in’ieate that the sa. did not attsln any

grost demth, As yet no Jefinitc remsoms for the formation of glauconiie
are accestable to all, tut the genorel agreament iz that it indicates
shallow marine deposition.



A yerreasion followed amd apmin closer-to-chore sediments in the
form of the Iion Hountain omd Welge were dsrosited, The conditions
favoreble for plauconite derosition ooctrred, end the meximwm amommt
of glaueconite 1s found in thege Yeds. Some of the beds are entirely
compoued of grains of this 1, The videsr d Mrilobite hagh®
indieates a meritic facdes.

Fithor clearer water or water of greater depth then remmlted in
the depomition of the Morgmn Creek limestome, CGlauconite is rrewemt
in admost 211 of the beds amd sev t0 Indieete n chemical Aevomits
however, muy quartz greins are slso ineluded,

The Point Peak shale formed as shallowing of the msns necurrved.
The int 1 conpd ates give evidence of wnsteble eomditioms
as the see lewol rose and subsided. Az depomits formed, the sea level
dropred, exposing partinlly molidifted beds to eroalwe furces. Ths
fragrents when ineormoreted into yomper beds formed the flat-pobbled
linestone oonglomerstes, Successive tremmgrescions censed the shals
%0 bo deporited. In several sreas Puvorebls o mardne rrperdgms, reef
str grew, ded by fine Atel material vhich eventmally
even ocovered the veefs,

A gradual chanpe from oley to ealenreous mattor ceused the tven~
sition into the Sam Sabe limsetones. Wost of these limestones are
sondy and contaln smell amounmts of glaucomite. The eondf4ions frvorebls
to gleaconite changed sradually, »nd finally the demosits bhecome entirely
white or grey linsstone devoid of glemeomite, THic marks the end of the
Capbrian perdod and the begloning of the Ordovicisn, There was no withe
dramal of the sex botween these two periods,




The Ellenburger goup is the only one of Ordoviedan age in the
ares, ¥o other Ondovicimn or Silwrisn deposits are present in the
Llane area which indigates thet the ses mwt have withirewn for a
long perded of time. The sess sgein covered the Lismo aves in the
Devonisn, and in the Missismiprdan the of sediments in this
airection indicctes that wplift hmd agein started by Mid-Mississippdan
time. This uplift prodebly contimed into the Permsylvamian period amd
cansed the folding and faulting present in the area, The sxmet posi-
tion of the Pennsylvanian sess is cbscure beemuse of the long perdod
of erosion botwean that period and the Cret This alon affected
all the older forsations, and therefore, the Cretacecus limestone rests
on the bevelad beds of all sarlier periods represemted in the Llsmo
ares., Thus, following the uplift there wes an interwl of erosion,
then subsidence witls the Cretacecus limestones wore being formed.

The final slevation from the sea cocurred in Cretacecus time with
velatively no deformation, leaving fiat-lying limestons over the entire
region. These beds were then stripped fyom the cemter of the doms Ly
erosion, leaving a topogrephic basin. The present day topogrephy is a
result of weathsring and erosion sines that time, with Reemxt deposits
of conglomerate and mxntle still being formed.

ECONOMIC THPORTARCE
The main industriss of the Fredomia ares are farsing and yenching,
The farmers raise pearmts, cotton, corn, amd scy beems in the sheallow




valleys formed mostly by the sandy beds. The fislds under cultdwation,
however, do axtend over some of the limestome buds, and in the northem
and wostern parts of the area the ferming is on gremitie soil,

The hills are eovered by enough vegetatiom to support shesp,
oattle, and goats, By damming small streams or low areas, tanks are
made which may hold water all ysar. Some of thepe are equipped with
wells and windzills o pump water into them. The well water is mostly
fron the Hiskory sandstone. The ved upper Hiokory ssndstones ere alse
looally used for road metal.
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GENERALIZED STRATIGRAPHIC SECTION

FREDONIA, TEXAS
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