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ABSTRACT

The Doss=iiorih area is locatod on the southwest flank
of the Llano uplift of central Texas. Rocks cxposed in the arca
are of Upper Cambrian, Lower Ordovician, nossible pre-~Cretacecus
“esozoic (?), Lower Crotaceous, aad Tertiary to Recent ages. All
seven veamders of iho two Uprer Canbrian forations, the Rilcy end
Tilberns, of the Llano rogion are re resenicd iu this area. Uhe
Ordovician system (¥llonburger group) is represented by the
Threadgill limestone member. Arkosic conglouerate of possible
pre-Cretaceous “‘esozoic or Early Cretaceous age occurs in a small
outerop. The lange's ¥ill conglomerate, and sandstone, siltstone,
and limestone units reprecsent the Cretaccous systomj terrace gravel
and alluvium represent the 4Yertiary to Quaternary.

In this area the Cambrian - Ordovician contact is con~
formable. The contact of the nearly horizontal Cretaceous beds
with older rocks is unconformable.

The Paleozoioc rocks have a strike of H. 40° to 50° e
and a regional dip of 6°-8° 8,5, Throe stesply~dipping major faults,
downthrown toward the northwest, trend northeast - southwest across
the area. l'unerous minor faults occur throuchout the area, commonly
forming small horsts and grabens.

The geologic history of the thosis area, with several
small variations, is essontially the same as tkat of the larpor

Llano region,






GEOLOGY OF THE DOSS-NORTH AREA,
MASON A¥D OILLESPIE COUNTIES, TEXAS

INTRODUCTION

LOCATION AND ACCESSIBILITY

Located on the southwest flank of the Llano uplift in
central Texas, the Doss~North area is approximately biseoted by
the Uason-Gillespie County line (Figure 1). The rectangular
area oontains roughly 18 square miles and ie 6 miles long in a
north-south direction and 3 miles wide in an east-wsst direction.
The west boundary coincides with longitude 99°10' west, The
south boundary lies one mile north of Doss, Texas, for which the
area is named. Doss is about 23 miles northwest of Fredericka-
burg, Texas, by way of U. S. Highway 87 and Farm~to-ilarket
Rosd 648,

The ares is accessible from either ¥ason or Frederiokse
burg, Ranch-to-¥arket Road 783 crosses the eaatern half of the
area in a northe-gouth direction., The Onion Croek and lange's 11l
roads, both of which are metal-surfaced, join to oross the southern
half of the area in an approximaite east-west direction. Two improved
dirt roads join to oross in an approximaie east-west direction the
northern half of the area. An improved dirt road roughly coinoides
with the upper two-thirds of the west boundary. A network of

unimproved ranch roads provides acoees to moat parts of the area.
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PLATE II

. e ¥
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Tigure 1. YASSIVE QUARTZ SAYDSTONT BED I
BASE OF CAP MOUNTAIN LIXISTONE
On Cow Valley Creeok, 330 yards east of
Ranch-to-liarket Road 783, Sandstone bed
about 25 feel above tase ol Cap Yountain.

Vigare . TASSIVE BUD3 OF TR CAR YU LI
LIMBSTONE
On Thircad;ill Creel:y 350 yards weost of whers
Onion Creek joins Threadgill. Yote relative
gize of haruler leauing agzai:st boiton

16
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FINLD TRCHNIGUES

The field work wae dono during tho perled frou
Juno 15, 1958, to August 20, 1958. lapping was done on acetate
overlays of United Statos Depariuent of Agriculture acrial photo—
craphs, series 2, mmbors 40, 42, 43, 101, 103, and 105, dated
Kovember 28, 1955 The soale of the photosrraphs is approxinatoly
1120,000 or 1 inch oguals 1667 foot. )

Stratigraphic contaots and faults wore looatod on the
ground and plottod on the acetato ovorleys. 'any contacte and
faultoc wore first dotescted by vosutationnl changes and lineations
on tho photographs, end thon checliod by sround observation, The
stercoscope was used to holp asccortain the stratigraphic~topogranhic
rolationshipa.

Strikes and dipe wore talion with a Brunion compass, 4
natzeahift Jacob's staff and a Bruntorn coopass wore usod %o moasure
atratigraphic aeotions.

Tlevations within the thesin erea woro obteined by the
simltancous use of an airera”t alticetor and an aneroid barcwetor.
Readinge from both instrumonts together wore taizen at oritical
points along tho wein roads, each inatiulont heing used to ohealk: the
other, A gravity station (alidede olovation) made by Jarnos (1952)
at Doss, Texas, was used as the dage »s
botwoon 4300 and 6300 Al of the oaso doye

« All zoadings wore teion
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PREVICUS INVESTIGATIONS

There has been much broad and general study of the
geology of the Llano region in the past, with gome detasiled work
done in specific areas. However, except for an overlap on the
southeast corner, no detailed goologic study of the thesis area
has been published.

Roemer {1846) made the first published observations of
the Llanc region in an account of his travels with an exploring
party of Oerman colonists. He briefly described some Cretaceous
deposits and fossils, and also some granites.

B, F. Shumard (1861) confirmed the work of Roemer, and
made the first tentative correlation of strats in the Llanoc area
with that of the Potsdam group (Upper Cambrian) of the northern
United States. In 1884, Walcott definitely establighed Shumard's
"Potsdam group" as Upper Cambrian,

The results of a systematic geologiocal survey of the
Llano area in 1889, made under the auspices of the then newly
formed Texas Geological Survey, were reported by individual
authors, Cometock (1890) introduced the terms Hickory series,
Riley series, and San Saba series for Cambrian and Ordovician
strata exposed in the uplift, Tarr {1890) described the topography
and drsinage pattern of ocentral Texasj and conoluded that the
principal sireams of the region were initlally developed on
Cretaceous sitrata during Tertiary time and later superimposed upon

Paleozoic rocks.
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Paipe (1911) named and briefly desoribed tho Cap
Yountain, Wilberns, and Fllenburger formations, and used the
name Hiokory sandstone formation in place of Coustook's
"Hickory series”. Paige (1912), in a couprohensive geologic
folio on the Llano and Durnet quadrangles, further described
the Hickory sandstone, Cap :lountein, Wilberns, and Ellenburger
fornations.

Sellards, Adkins, end Plummer (1932) roviewed and
disoussed the Procambrian, Paleozoic, end 'lesczoic stratigraphy
and paleogeography of the Llanc area. In 1934, Sellards do-
goribed the major structural features of the Llano reglon, and
mentioned the goneral northeast-gouthwes: tronds of faults,.

Bridgo (1937) named the Lion iowntain sandstone membor
of the Cap lountain formation,

Jarnes (1944) made the first mention of the Welpo sande
stone of the Wilberns formation, and described tho siratigraphy of
the Cretaceous rocks expesed in Gillespie County.

In a progress report on the sitratigraphy of the Ellon—
burger group of central Texas, Cloud, Barnes, and Bridgo {1545)
rovised the term Tllenburger limestons to Ellenburger group, and
restricted it to beds of sarly Urdovician age. They alaso proposed
the reduction of iho Riley sories to the rank of a formation which
ineluded as zembers the Hickory sandstone, Cap lountain linestone,
and Idon Zountein sandastons.

3arnes, Dawson, and Parkinson (194'[) compiled & recon=

naissance type geologlic map of the lange's 7ill area whioh over-

(G
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laps the southeast corner of the thosis area in Gillespie County,
With the exception of the Welge sandstone, the Wilberns formation
was not differentiated inio members on this map.

Bridge, Barnes, and Cloud (1947) described and redefined
the two formations and eight members of the Upper Cambrian strata
of central Texas. This publication has since become a standard
reforence to these rocks.

Cloud and Barnes (1948) published an extensive report
on the Lllenburger group of central Texas. This report also
included general descriptions of pre-and post=Cllenburger beds,
and description of the geologic structurc and history of the Llano
region.

In 1950, Plummer's comprehensive desoription of the
Cardboniferous rocks of the Llano region was published post—
hunously. Included in this report was o dotailed description of
tho Lower Cretacoous rocks and fossils of the Llano arca.

Barnea, (1952) describud the Urnsr Canbrian, Ordovician,
Cretaceous, and (Waternary roclis exposced in the Squaw Creek
quadrangle in Gillespie and “asua counticc, and rreparod a
detailed geologic map of that arca. The iquaw Ureck quadrangle
overlans the southeasi ccraner ci the thosis aroa.

Barnes and Bell (1954) decoribed tlhe stiratigraphy of
the Cambrian rocks of the Llanc area, a:d included within this
doscrintion five grarchic siratigra-hic scciions and three de=

tailed measured sections.
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Ssveral unpublished theses have been done by graduate
students at the Agricultural and Mechanicel College of Texas on
areas in Mason County generally north of but not overlapping the

Dogs=-NHorth area.
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POYSIOGRAY?PHY

CLITVATE AVD VIGRTATION
The Dess=lorth area liee within tho asemiarid Llanc
region, Tho aversge rainfall is approxiiately 22 inches per

year, varying {rom 3 fow inches to over 45 inches a year. I'ost
of the roin usually falls during the winter and spring, leaving
the pummers hot and dry., The nean average tomporature of 'aaon
County is about 64° 7., ranging fron exiremes of 110° F. in tho
suner to belowm zero in the winter.

The vegetation of the area belongs to a type adapted
to a2 semiarid enviromment and thin rocky topeoil. Tho most
provalent irees ave live oal, nesquite, and cedar, Common shrubg
include agarita, llexican persinmon, and catsclaw. Tucca plants
and various species of caoil are alao coixlon. Qrasses such a8
‘bulfale, arowfoot, and curly mesguite cocur throughout 4he area.

Sinca the disiribution end relative akundance of
vegetation is to a large dogroe danendont upon the charaster of
rook outerop and amsociatod soll, vegetation characteristic of

unit outorops will be discussed with eiratisraphy.

SUTTRAPHY

The major part of tho Dosgellorth aroa lies within
the topographic bBasin of the llano upli”ig howover a small southe
woot portion is within the Bdwaords Platoan province. Precambrian
and some Palaonoic rocks are oxposed in tho center of the Llanc

eropional dbasin, and more resistant Paloomoisc and Crotaceous rookn



e

‘&«

Rl

apbitdesry e L0 bodadion o8

3

TER p,"s‘;i*ﬂ? v ERLAZ S

O FAAE JE N N 2

BW Lt gy

stird h

A .‘_s‘ minlh @




form the higher surrounding flanks and rim., Long fingers or
romnants of the Edwards Plateau extend into the basin from the
east, south and west sideas. According to Plummer (1950), the
maximun and sinimum elevations of the Llano area are 2,000+ feet
and 650 feeu ruspeotively, giving an approximate total relief of
1550 feet.

The maxiimm elevation of the Dogs-Worth area, estimated
to be about 1980 feet, is on a Cretaccous hill in the extreme
southwest portion. The lowest elevation, approximately 1495 feet,
is wbere Cow Valley Creek flows oub of the northeast corner of
the arca. Therefore, the total relief of ithe area is about
485 feet.

In the northern part of the area north of Cow Valley
Oreek the lowermost beds of the Cap liountain member form a low,
gontly sloping terrain. Just south of the creek more resistant
beds of the upper part of tho Cap llountain limestone form a
steep cuesta.

To the south and southeast of the cuesta formed by
Cap Mountain limesione, hills composed of Point Peak shale and
ocapped by bioherms form a high ridgo itrending southwest. These
hills are the highest Paleczoic hills in the area, the highest
being approximately 1800 feet in elevation.

The Cap Mountain limestone (repeated by famlting) and
the Lion lountain sandstone exposures in the east central portion
of the area just south of the ridge of Point Peak shale and bioc=

herms form a gently sloping, northeast-trending valley. To the
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10

east and south of the valley, cxposures ranging from Velge sand=
stone to INllonburzer limestone and basal Cretaceous sand for:

a rollivg terrain, rusced only where it is broken by the deenly
cntrenched Threadsill and Onion cresks,

In the extreme southwest and western rortions, high
mesa=like bills of Cretaceous rock extend into the area., Sand-
stone and silistoue Torn the steer basal portion of tho mosas,
and limestone Torms tlic soriocs of flat topograrhic beaches of the

unper portion,

DRAINAGH

The cntire Llano region is within the watershed of the
Colorado River and its tributaries, the San Saba, Llano, and
Pedernales Rivers, According to Tarr (1890), these streans wore
superimrosed upon the Talcozoic rocks and have been little
nodified by lMaloozoic siructure and roclk character.

The Doss-lorth area is entirely within the Beaver
Creek watershed and therefore within ilie larger Llano River
drainage basin, Drainage of the arca is jenorally casiwerd.

Cow Valley Creck drains the northern third of the area, while

Threadgill Creck and its tributarics, “orton end Onicn Crocks,
drain the southern two~thirds of She arca. All but Threads;ill
Creek are intermittent streans,

Generally the overall drainago pattern of the area is

dendritic and without regard to local structure, However, soue

of the smaller streams such as Cow Vallcy Creek follow the
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11

oxisting structure through much of their courses, and are
subsequent, Shert lengths of scme of thc larger sireame such as
Cnion and Threadgill crocks are nlso partially adjusied to local

struciure.
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12

STRATIGRAPET

CGEYERAL STATENEHT
Rocks exposed in the Doss-North area range in age
fron Cambrian to Recent, and include sandstones, siltstones,
limestones, shales, conglomerates, and alluviun, !Mississippian
and Pennsylvanian strata that aro coonon in other arcas of the
Llano uplift are absent in tho theais arca. The oldest rock
oropping out is the uppermost Hiokory sandstone, The geologié

column for the area is as followst

Cenozoic era
ternary
Tertiary (?) terrace gravel

Hlesozoic era
Cretaceocus systen
Lower Crotaceous
Limestone unit
Siltstone unit
Sandstone unit
Lange's 1111 conglozerate
liesozoic (?) arkosic conglomerate

Paleczois era
Ordovician systen
Lower Crdovician
Ellenburger groun
Tanyard formation
Threadgill member

Cambrian system
Upper Cambrian

Wilberns formation
San Saba limestono membar
Point Peak shalc meuber
Korgan Creek limestone member
Welge sandstone member

Riley formation
Lion Hountain sandatone nenber
Cap Mountain limestonc mombor
Hickory sandstono nembexr
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13

CAMBRIAY SYSTE

The Cambrian period is represented in central Texas
golely by Upper Cambrian sitrata - the Riley and Wilberns forma=
tions. All eight members of the two formations are exposed or

partly exposed in the Doss=North area.

Riley Formation

The name Riley was firat used as a series namo by
Comstock (1890) for Cambrian rocks exposed in the Riley Mountains
in Llano County. This nomenclature was subsequently rejected by
the United States Geological Survey, and in 1945, Cloud, Barnes,
and Bridge (p. 154) named and definod the Riley formation to des=
ignate part of the same rocks. As dafimd: the formation includes
all of the Cambrian strata in central Tezas beneath the Wilberns
formation. The formation is divided, from base to top, into
Hickory sandstone, the Cap Mountain limestone and the Lion moun=

tain sandstone members,
Hickory sandstono member

The term "Hickory series" was iniroduced by Comstook
(1890) for Cambrian strata oxposed near Hickory Creek in Llano
County. Paige (1912) changod the name to FEiokory sandstone
formation. This was subsequently redefined by Cloud, Barnes, and
Bridge (1945, p. 154) to Hiokory sandstone member of the Biley

formation.
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As described by Bridge, Barnos, and Cloud (1947), the
Hickory sandstone member of the Llano region ranges in thickness
from a feather odge to about 415 feet, averaging 360 feet. The
extreme upper part of the Hickory sandstone that orops out in the
Doss=North area is estimated to be about 20 feet thick. Barnes
(1952) measured 364 feet of Hickory sandstone in the Threadgill
Creek composite section just east of the thesis area,

The outerop, in the form of darkered, residual soil,
barely extends into the northern edge of the area. Just north of
the area the Hickory orops out as well consolidated rock, and
there the gradational contact with the overlying Cap Mountain
limestone was placed at a distinct vegetational change at the
base of a steep cuesta.

Tho entire outcrop of the Hickory sandsione is included

within gently sloping to flat, cultivated fields.
Cap Mountain limestone member

Definition and thiokness

The original Cap Mountain fornation namod by Paige
(1911, ». 23) for Cap Mountain in Llano County was redefined by
Cloud, Barnes, and Bridge (1945, p. 154) as tho Cap Mountain
linoestone member of the Riley formation,

Aocording to Bridge, Barnes, and Cloud (1947, p. 113),
the Cap Liountain limestone in the Llano region ranges from about
135 %o 455 feet thick, with an average thicknese of 280 feet.

Because of faulting and alluvial cover, a complete seotion of
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Can Jouwn%ain lincstone wae not exrosed in tho Doss~lorth areas
however the mexzber was esiimated Yo be adont 430 feet thick.
Barues (1952) reasured 418 Test of 727 Touataia in the Threadgill
Creclc composite gection, part of whicl: lies within the thesis

area.

Lower Boundary

The Hickory - Cap 'iountain contact is transitional, with
the noncalcareous sandstons of the Hickory grading upward into the
alternating impure limestones and calcareous sandgtones of the
Cap ountain, A distinct change in vegetation and slope between
the two members can usually be seen both in the field and on
aerial photographs. The contact occurs at the base of a cuesta
of Cap Mountair limestone. Althouch this type.of change was not

observed in the thesis ares, it was aoted jusi north of the area.

Lithology

T'II"E lower beds of the Cap " ouniain menbor are predomie
nantly dark-4red, medium=grained, in pari highly hewatitio, cal~
careous sandstone, with an increasing ancunt of browm, arenaceous
linestone toward the top., In the northwest part of the area,
approximately 25 feet above the basc of *tlic msaber, a massive 3~
to 4-foot bed of light~tan, fine= to rodini=-grained, well=sorted,
essentially noncalcareous, guariz sandsione forus a prominent
ledge similar to that formed by the Telgc sandstone member of the

Tilberns formation (Pl, II, Tig. 1).
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The lower beds grade upward into light brown to olivo=
gray, fine- to medium~grained, silty, slightly glauconitic line-
stones. Higher in the aectior) the limestones are fine to medium
grained, occasionally silty and sandy, and commonly glauconitic.
Thiok to massive bedding predominates (Pl. II, fig. 2). Cenerally
the color is medium-gray mottled by browns and yellows.

In the upper part of the member, the limestones become
dark greenish-gray and greenish-brown, coarse grained, and highly
glauconitic, Except for oocasional zones or lenses of trilobite
fragments, this interval is generally sparsely fossiliferous,

The upper contact with the Lion Mountain sa.nﬁstono member is transi-

tional.

Topography and Vegetation

The Cap Nountain outcrop forms a prominent cueata in the
north part of the area, with the dip slope toward the southeast,
In the northwest portion of the aroa a partially dissected platcau
has been formed from the gentle dip slope of the ocuesta.

In the northern part of tho area the outcrop is charac=
terized by scrub oak, Spanish dagcer, persimmon, and, in places,
by extremely thick prowths of catsclaw, Thickets of cedar are

characteristic of the outcrop in the southeast part of the area,

Lion ‘ountain sandstonec member

Definition and Thioknees

The Lion l'ountain sandstone member was named by Bridge

(1937) for Lion Yountain in northweastern Burnct County, Texas.
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Bridge originally defined this sandstonec as the top member of the
former "Cap Hountain formation". However Cloud, Barnes, and Bridge
(1945, p. 154) made the Lion ountain sandsione the top member
of their newly defined Riley formation. Thoy retained the original
boundaries of the sandstone,

The Lion !lountain sandstone in the Llano region ranges
from about 20 to 69 feet in thiockness. In the Doss-North area

the menbor was estimated o be approximately 69 feet thick.

Lower Boundary

The Cap ountain - Lion Mountain oontact is transitional,
with the greenish-brown, relatively massive limestones of the Cap
Hountain grading upward into the highly glauconitic sandstones,
giltstones, and thin-bedded limestones of the Lion llountain. The
contact was placed at the lower odge of the characteristic, sparsoly
vegetated, topographic bench of the Lion ountain, which roughly
coincides with the first appearance of green, glauconitic, quarts

sandstone and siltstonoc.

Lithology

The Lion :ountain saudstone nonmber is composed chiefly
of medium= to coarse~grained, highly glauconitic, commonly oal-
careous sandstone with ninor portions of glauconitic limestones,
and lesser amounts of silty shale., The linestones are greenish-
gray, crose bedded, coarsc grained, and highly fossiliferous.

Limestone predominates in tho lower part of tho member, with the
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sandstone becoming more abundant upward and composing the bulk of
the upper half of the member.

‘uch of the limestone is in the form of relatively flat
lenses of trilobite fragmentis and phosphatic brashiopods. The
sandstone is composed roughly of equal amounts of glauconite and
quartz graine, with a minor snount of calcite. T. D. Daugherty
(perscnal oommunication, 1959) found that, in about the uppermost
foot of Lion ouniain sandstons, the sand and silt grains becomo
coarser and less well sorted than thosz below.

Blackish-red, hard, silicoous, hematite nodules litter
the woathered sloves of the Lion :‘cuniain outerops {Fl, III),
Because these nodules are found only on the surface of the outcrop,
they are believed 10 bo a weathering product of the concentrated
glauconite. The glauconite apparently weathers relatively oasily
and the solubla ferrous iron and colloidal silica are dissolved
by ground-water., By capillary action and subsoquent dehydration
the ferrous iron and oolloidal silios are concenirated in tho soil
profile as insoluble forric oxide (hematite, F°z°3) and quariz
respectively, Pettijohn (1952, p. 138) stated that hematite may
ropresent a progressive dohydration and hardening of a gel, anal-
cgous to that shown by ailica.

The top of t:.0 Lion “ountain member is marked by a

digconformity.
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PLATE III

WEATHERED SLOPE OF LIOU LOUNTALR SANDSTONE
LITTERED WITH BLACK HEATITE NODULES

About 2/3 mile east of Rancheto-Market
Read 783 near center of area. ‘'Weathered
out!' lenses of trilobite coquina near
right edge of plcturc.
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Zopography and Vegotation
The Lion i'ountain characteristically forme a relatively

narrow, sparsely vegetated, topographic bench between the outcrops
of the Cap “ountain limestone and the Welge sandstone.

Vegetation on thq cuterop is typioally eparse and
scattereds on aerial photographs the nearly bare bench is quite

distinct.
¥ilbernp Formation

The Wilberns formation was named by Paige (1911, p. 45)
for Wilberns Glen, on little Llano River, in northeastern Llano
County, Barnmes {1944, p. 37) very briefly redefinod the Wilberns
formation and mentioned the four included members = the Wolge
sandstono, liorgan Creek limostone, Point Peak shale, and San Saba
limestone, in ascending order. Finally thao Wilberns was uors com=
pletely described by PBridge, Barnes, and Cloud (1947).

Welge sandstone member

Dofinition epnd Thickness
The Welge sandstone member was named by Bridge and Barnes

(Bernos, 1944, p. 37) for the Welge land surveys in Gillespie
County. According to Bridge, Barnes, and Cloud (1947, p. 115),

tho Welge sandstone in the Llano region varies in thickness from

9 to 35 feet, with an average thickmess of 18 feot. In the type
soction along Squaw Creek, half a milo north of the Gillespie County
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line, the Welge is 23 fest thick. In thc Doss-lorth area the
Felge is estimated to be about 23 feot thick,
Lower Boundary

The Lion iountain sandstone = Velge sandstone contact
is disconformable, with the orange-brown, resistant sandsione of
the Welge resting on the nore unconsclidated sandstone and sili-

stone of the Lion lountain member,

Lithology

The Welge member is a yellowish~ to orange-brown,
nagsively bedded, fine-~ to medium~grainod, generally nonglauconitic,
quartz sandstone. The lowermost foot of section is slightly
glauconitic in places. The quarts grains are well sorted and rounded,
and many have secondary recomposed faces (Barnes, 1947, p. 114) which
glitter in the sunlight, Iu normal outcrop within tho renort area
the sandstone 1s somewhat friablejy but where it is adjacent to or
included within the fault zones it has become well indurated by a

hard siliceous cement,.

Topography and Vegetation

The outorop of the Welgo forms a prominent lodge
or low cuesta between the Vorgan Creck and Lion Tountain members.
Weathered Tracgments of the Welge sandstone litter the slope of
the Lion Mountain sandstone near the Welge = Lion fountain contact

(P1. IV).



23

PLATT IV

Figure 1, LEDGE OF WELQR SANDSTON: RESTING OR
LION MOUNTAIN SANDSTONZ BINCH
Located 160 feet east of Ranch~to-tarket
Roed 783 just north of pipeline crossing.

Pigure 2o DISCOTFORABLZ LION MOUNTAIR-WILOR
CONTACT (RILUY-WILBERNS CONTACT)
About 2/3 mile cast of Ranch=to=larket Road 783
near center of area. DLitter on Lion Yountain
bench is mostly from overlying Welge sandatone.
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The Yelge outcrop is marked by donse vogetation which
characteristically includes scrub oak and mesquite., This densc

growth shows up as a distinctly dark band on acrial photographs.

Morgan Creek limestons momber

Dofinition and Thickness

The “organ Creek limestone nenber was named by Bridge
(1937) for organ Creek in Burmet County, Texas. According to
Bridzo, Barnos, and Cloud (1947, ». 115) the Morgan Creek member
varies in thickness from about 70 feet to about 160 fect,
averaging about 120 feet. In the Doss-North area the mcasured

thickness of the member was 138 feot,

Lower Boundary

Tho Velge sandsione = lorgan Creek limestone contect is
cradational, with the yellowish~orange, noncalcareous sandstone of
the TWelge grading upward into the dark~red or maroon, coarse-
craincd, sandy limestone of ihe l'organ Creek. The boundary was
olaced at the lowermost maroon, arenaceous limestone. A slight
topographic change is present — the gentle slope of the cuesta
formed by the Welge reverses to the steoper stairstep slope of the
Yorgan Creek. Also the Welge cutcrop is marked by a dense bolt
of vegetation in contrast to the more aparsely vegetated organ

Creek outcrop.
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Lithology

The Toint Tealk shale is composcd of grayish-green to
light brown, thin-and well=bedded, calcarcous shales and silt=
stones, with snbordinatc amounts of Tinc—grained limestones,
intraformational limestons conglomérates, and thin-bedded
dolomites (Il, V, fig. 1). Stromatolitic bioherm zones generally
oceur throughout the lower middle portion of tho member, with
shale found above, below, and botwoen ithese zones, The shales and
siltstones occur in beds from 1/2 to 6 inches thick, and both
are slightly to moderately micaceous, The limestones are usually
gray to brown, lhin-bodded and comuonly glauconitic. The intra-
formational congloncrates or "edgowise conglomerates consist of
angular, flattened pebbles of variously colored limestoncs,
arranged haphazardly in a silty, calcaroous matrix, and ocour in
beds from 1 inch to 1 foot thick (Pl. V, fig. 2).

The stromatolitic bioherm zones, comprising nearly one—
quarter of the Point Peak member, vary both in thickness end in
atratizraphic rosition, Althoush the thickest zones occur in the
lower »art of the middle of the momber, l- to 2-foot beds of small
bioherms, similar to those in the ‘organ Creek limestone, are found
locally throughout the Point Peak shale, In the measured section
along Threadsill Creek, a bioherm zone about 37 feet thick occurs
73 feet below the Point Peak — San Saba contact (Fl. VI, fig. 1).
This stratigraphically low occurrence contrasts markedly to other
areas of the Llano uplift, where the top of tho bioherms was

selected as the Point Peak = San Saba boundary, or where the
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PLATE V

Figure 1, POINT PEAX THIN-BEDDED SHALE AND
SILPSTONE
On north bank of Threadgill Creek about
1/2 mile northesst of C. Heard's house.

Figure 2, WEATHERED BOULDER OF POINT FBAK
INTRAFORMATIONAL CONGILOMERATE
In extreme northeast part of area.

28
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PLAMG VI

Tigure 1, POINT PZAX BIOIMIR'! ZORE

On east bank of Threadsill Creck about
1/2 nile northeast of Lange's "ill. Ilote
shale interbedded with bioherns.

&

e
Figure 2, "CABBAGT HGAD" SIRUCIURL OF POINT
PTAR BIOITR 'S
In northeast pari o the arca.
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bicherus were included comnletely within the San 3aba limestone.

In the northern part of the thesis arce scnerally two or three

bichern zones, each 10 to 20 feet thicl, are found in the upper
niddle part of the Point Teak. Locally any one of these zones may
grade laterally into bedded limestone or shale, but usually at least
one zone is always prescni. In the Tosc-lorth area, ithe biocherm
zones 10 or uore fest thick were uapped as separate uniis of the
roint DPeak nember.

The siromatolitic bicherm zones are composed of greenish—
gray and notitled, nicrogranular te sublithographic limestone, which
is thought to be algyal in origine. Intraformeticnal conglouerate
ocours locally befwcen individual bicherrs. Toncentric or “eabbarc
head" structures Torma on vhe weathered surface of the bioherns
(71, VI, Tige 2).

Cverall Toint Poalr shale is not highly focsiliferocuss

howover brachio ods arc locally common throushout the meubers A
persisteat, thick bed of browa limestone containing silicified

brazhicpeds oczurs about 45 feet below tho top of the shale.

e

pograchy and Yegetation
The cutcro» of the Foint Teak shale forms a steer to
genile slope beiwecen the underlying “organ Creck limestone and the
nore resisian’ biohort: menes. There twe biokerm soncs arc prosent,

the shale forns a noderate slope beiween *herm, The bioh:irt zones

usually ca:r the high hills of Toint Tealk suale in *he northoast
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sortion of the area, or form steep ledges on the upper parts of
ridpes.
The shale outcrop is characteriged by mesquite, some

live oak, and much persimmon and agarita. 4 particularly heavy

growth of live oak, which appears as a dark band on aerial photo-

craphs occurs on the lower part of the bicherms and on the shale
immediately belows Locally the bioherms are bare of vegetation,

except for some catsclaw and persimmon.

San Saba limestone member

Definition and Thickness
The San Saba limestone member was named by Bridge

(Bridge, Barnes, and Cloud, 1947, p, 117) for oxposures at and
near the lason - Brady highway bridge over the Jan Saba River,
northwest of Camp San Saba, ‘cCullooh County, Toxas. Jomstock
(1890, p. 301) originally used the ternm "San Saba Series" for
these same bods or for some part of them. According tu defi~
nition ty Bridge, Barnes, and Cloud {1947, p. 117), the member
is composed of the "more or less glauconitic liuestone” occur=
ring between the underlying Point Peak shale member of the
Wilberns formation and the overlying Threadgill member of the
Tanyard formation. It is the uppermost wember of the Wilberns

formation and of the Cambrian systen,

The San Saba nesber is 280 fseb thick at the typo

seotion and averages about tle sanc througiiout the Llano uplift,
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In the Dose-llorth area, the measured thickness of the meuber is

271 feot.

Lower Boundary
The Toint=-Poak - San Saba contact is gradational, with

the gray-brown clacareous siltatones, shales, and gray- to greenish-
brown, fine-grained, slightly glauconitic limestone of the Point
Poak grading upward into light—gray to oream, thin-bedded, sub-
lithographic limestones of the San Saba. Inasmuch as stromato-
litic bioherms do not occur at the top of the Point Peak in this
area, the boundary was placed at the bottom of the first beds of

hard limestones. The boundary has no topographic expression.

Lithology

The lower third of ithe San Saba limestone member is
composed of light-gray (mottled yellow) to lightwcream, generally
thin-bedded, sublithographic to fine-grained, nodular limestone.
The yellow color of the beds, which is characteristic elsewhero
in the Llano region, is not as pronounced in this area., Beds are
usually 1/4 to 1 1/2 inches thick, but ocoasionally are up to 8
inches thick, and are interbedded with thin siltstones and shale.
This portion of the member contains thin beds of intraformational
conglomerate, thin beds of extremely glauconitic limestone, and
ocoarse-grained, highly fossiliferous, occasionally cross-bsdded
limestone. The intraformational conglonierates in the lower third

of the San Saba are of two typess (1) thoee lithologically seinilar
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4o the Point Poak shale member, and (2) %hose in which the limestone
pebbles are in a limcstone mairixz and the conglomoritic character
is rovealed only by weathering. A 5=foot zone of amall bioherms
occurs ncar the top of this portion of ile nenbor.

The upper two=thirds of the wmember is composed chiefly
of light=-gray to greenish=gray and brown, mediun= to coarss—grained,
thin- to thick-bsdded, glauconitic limostones, with occasional
interbedded siltstonss. Thais poriion of the momber is aighly
fossiliferous and, as in the lower third of the member, containg
thin beds of intraformational conglomerate, formed by limostone
pebblas in a limestone matrix.

In the northoastern quarter of the area a bioherm gone
of considerable thickness (over 15 feet) occurs about 15 Teet above
the base of the San Saba member. Bridge, Barnos, and Cloud (1947)
ceugidered the thick biokerz zone occurring in ihe Camp San Saba
arca, :‘cCulloch ZJounty, as belonging to the Peint Peak member.
However in 1954, 3arnos and Bell (p. 15, 20) placed the thick biow
horm zones of tha' area wiithin the lowertiost portion of the San
vabta limesione weubor, It appears ihat ithe ocourrence of bioherm
zones within the lower pari of the San Saba meuber is fairly oommon
in the western part of the Llano uplift. In the thesis area these
bioherms appear %0 be of the same strouatolitic character as the
Toint Peak bioherms, excopt that they arc greonish-brown to brown

in color and, in places, considerably dolomitized. Although no

thick biohern zcucs aro »roseai in the easursd section of San

Saba along Threadsill Creek, Barncs (1952) mapped large zones
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1 3/4 miles farther northeast on strike with this scction,
Apparently the San Saba bioherm zonos grade laterally into other
faoies as do the Point Poak bioherm zones.

In the measured saction in Threadgill Creek, the
San Saba as & whole is highly fossiliferous, containing an
abundance of trilobites, brachiopods and some gastropods, Small
subspherical struotures about peany- to pea-sized and called

Girvanellas are visible on bedding surfacos of some limestones.

Cloud and Barnea (1948, p. 30) refer to these structures as

stromatolites and therefore thoy are of algal origin,

Topopraphy and Vegetation
In the southorn half of the area where Onion and Thread—

£111 creeks have cut deeply into the limestone, the San Saba men-
ber forms high bdluffs (Pl. VII), On the nearly flat hilltops in
the northeastorn quarter of the arsa, the weathered surface of the
San Saba is litterod with thin, platy slabs of limestone.
The San Saba outcror is usually somewhat sparsely
vegetaied with live oak, T'exican persimmon, and cedar.
ORDOVICIAN SYSTEHI
The Ordovician system is represented in the Llano up—
- 1ift by rocks of Zarly and Lato Ordovician age. The lower Ordo—
vician rocks of the Fllenburger group, according to Cloud and
Barnes (1948), are essentially oquivalent to the lower half of the

Lowor Ordovician of the Ozark uplift in Yissouri and Arkansas.
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PLATE VII

BIOFF OF SAN SABA LIMESTONE MEMBER

Just downstream from lLange's ill on the north bank
of Threadgill Creek. Barnes (1948, p. 411) reported
that the bluff is about 60 feot high and formed by
limestones of the lower part of the meumber,
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Ellenburgsr Group

The "Ellenburgoer limestone" was naned by Paige (1911, De24)
for the Ellenburger Hills in the Burnet quadrangle. Paige consider-
ed the included limestones and dolomites to be "Cambro-Ordovician”
in age. Cloud, Barnes, and Bridge (1945) revised the tera "Fllon-
burger limestone" to Ellenburger group, which they restricted to
bods of early Ordovician age. They alsc divided the group into
three formations, which are, in ascending order, the Tanyard, Gore—
nan, and Honeycut formations. Of these, only the Tanyard formation

is present in the Doss~North area.

Zanyard Formption

The Tanyard formation was named for rocks exposed at
the Tanyard looality, on the east bank of Buchanan Lake in
nerthwestern Burnet County, Texas. The formation is divided into
the Threedgill and Staendebach members, lower and upper respectively.
Averaging 585 feet thick, this formation is somposed chiefly of
limegtone and dolomite. Only the Threadzill member is present in

the thesis area.
Threadgill merber

Definition and Thiokness
Originally defined as the "Threadsill limestonc” by Bridge
and Bernes (Barnes, 1944, p. 37), the Threadgill unit was revised to

menber status by Cloud, Barnes, and Bridge (1945, P. 143) to inoclude
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dolomite oquivalert to tho original limesteno. The mormber wad
naned after exposurez on Threadgill and ormon Croeks, south of
lenge's T'i11, Gillesple County, Thoso ezposures are witiin iho
thesis aroa.

Acsoording to Oloud, Parnes, and Bridge (1945, . 143)
the Threadsill mombor ranges in thiclkness from 91 feet in ihe
castorn part of the Llano region to 313 foot in tho western part,
In the type sooction within the thesis erea, tho neasured thicknoss

of the member is 200 7ect (Barnes, 1952).

Loger 3oundapy

Althoush tho Carbrian « Crdovislan gontact la discone
foruable in the castorn vari of tho Llano uplift (Cloud end Barnom,
1948, pe 31) in the wostern yart tho contact anpears to be irange
1tional (Pl, VIII, Tig. 1) In tho Doss~iorth area the nodiun=
crey and grecnishwegray, gramular, intormittontly clauconitic lise=
stones of tho San Saba member (Wilborns Foruation) grade upmrd into
the woodeash gray end buff, nonglausconitic, sublitbosraphic lime-
ctonos of the Throadgill menber (Tanynrd fomsation), The boundary
was placed betwoorn the last oocourrence of glauconite in the San
Seba and first appeeranco of the gastropods Ophilota and Lyriospire
in the Threadsille Cloud and Darnos (1948, ». G1) statod that
Sphijota and Lytoppirs firah apnoar at the base of the Lower Opdo=
vician, the Ophileia havin: & long rengo within tho Lower Ordovie
olan, and Lytoppirp havins a ions Tangs within the Crdovician.

In thio area there arc nearly as tany Tazlt contasts botweon the
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PLATE VIII

Figure 1. CONPORMABLE CAMBRIAN-ORDOVICIAN GONTACT
(TRANSITIONAL SAN SABA-~THREADGILL CONTACT)
On west bank of Threadgill Oreek about 1/2 mile
upstream from lange's Mill. Contact indicated
by white line.

Mgaure 2, BRLUFF OF THREADOILL LIMESTONE MEMBER
On south bank of Threadgill Creek about 200
yards east of Ranch-io-llarket Road 783 bridge.
Biuff about 30 feet high.
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San Sabe and Threadgill mombers as thero are sedimentary contacts.
The presence of Jirvansllas in San 8aba liwmostones in contrast to
their apparent absenco in the Threadgill limestones was used
cautiously to differentiate between the iwo members., The San Saba =

Threadgill ocontact has no topographic expression,

tho.

The Threadgill member is predominantly a wood-ashegray
to beige, thin-bedded, almoset totally nonglauconitio, sublithographic
limestone., ILinsstonc intraformational breccias and conglomerates,
and yellowish=brown, dolomitized burrows and trails are oommon
throughout the member., Some fine-grained limestones and siltstones
are also present, and dolomite zones ocour near the top of the
member.

The Threadsill member is oonsidered highly fosailiferous
by Barnes (1952). Host of the fossils are readily visidle only on
the bedding surfaces. Gastropods such as Ophileta and Lytospiras
predominate, with some brachiopods and trilobites present.

Waero covered, the Threadgill member is overlain by
eithor Cretaceous sand and conglomerate, or by Tertiary = Quaternary

terrace gravel and alluvium,

Toporraphy and Yegetation
Along the courses of Onion and Threadgill Craeeks the

Threadgill limestone has formed bluffs 15 to 30 feet high (Pl, VIII,

fig. 2). In other parts of the area tho member is topographiocally

expressed as an upland flat or as gently rolling hills.
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Vegotation, which is iypically sparse, consists of
essentially the same type characteristic of the San Saba lime=
stonet live oak, liexican persimmon and cedar. The tops of Thread=—
g11l1 limestone bluffs in some places support a thick growtk of

cedar.
ROCKS OF UNCERTAIN UESOZOIC AGE
Arkosic oonglomerate

Definition

In 1954 Orote (p. 30) desoribed an exposure of arkosic
conglomerate in the Contral Bluff Creek Area. OCrcte gave the age
ae questionably Mesozoic. Rogers (1955) dosoribded, in detail,
arkosioc oonglomerate fron fourteen outorops located in Mason,
M¥enard, and Kimble counties, and conciuded that the oonglomerate
was of Early Cretsceous age. Woolsey (1958) briefly deseribed
arkosic oonglomerate in the Squaw Creok - lMarshal Creek area,
but reached no definite conclusions as to age,.

Only one small outorop of arkosic oonglomerate is
present in the Doss=Norih area. This particular rook appears %o
have been deposited sometime during the Llesozoic era, either as
alluvium on the Paloozoic srosion surface before the advance of
oarly Cretaceous seas, or as the lower part of the earliest sand

deposited by the enoroaching seas.
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Chargoter
The srkosic conglomerate is composed essentially of

poorly sorteci, quartz and pink miorooline pebbles, cemented by

a siliceous, hematitic matrix. The pebdles range from medium

sand pize to 1/2 inch in diameter, Overall color of the con=

clomerate ranges from dark maroon %o dark gray. 4s a result of

the siliceous coment the conglomerate is a very hard, resistant rock.
The oonglomerate orops out in only ome locality, where

it unconformebly overlies the glauconitic sandstone of the Lion

ilountain memder, Possibly the cement Tor tho conglomerate wes

derived from the underlying glauconite. The unit ie estimated

to be about 3 feet thick in this area.

Stratizraphio Relationships
The true stratigraphic position of the arkosic con-

glomerate is not apparent in the thesis area. The only definitely
known stratigraphic relationship is that the oonglomerate directly
overlies the Lion !ountain sandstone member of the Biley formation.
Rogers (1955, pe 15) reported that in northeast Kimble
County undisturbed arkosic conglomerate ovarlies faulted and folded
middle Pennsylvanian rocks, thereby indicating an age at least
younger than middle Pennsylvanian and probably pest~Pennsylvanian
for that partiocular conglomerate. Ho also stated (p. 16) that the
superposition of Lower Cretacecus beds upon thres separate ouiorops
of arkosio conglomerate nrecluded the possibility of the conglomerate

being younger than Zarly Cretacecus. IFor lack of evidenoe to the
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contrary, the arkosic conglomerate of thc thesis area is also
conaidered to have been deposited after Pennsylvanian time.

Inasauch as outorops of arkosic conglomerate in other
sreas of ithe Llano uplift are direotly overlain by Lower Cretaceocus
rocks and the arkosio conglomerate of the Doss~North area containg
no fragments of Cretaccous rocks, tho arkosic conglomerate of this
area is consldered to be not younger than Early Cretaceous. The
Lange's 11411 conglomerate also does not contair any fragmonts of
Cretaceous rocks but is composed chiefly of pebbles of Paleozoic
limestones and is therefore considered to be no younger ihan Farly
Crotasceous.

Several physical rolations of the arkosic conglomerate
are evident ian the thesis aresa. The conglomerate occurs in an
intensely faulted, rclatively high, flat portion of the areas. It
ig 45 feet higher in elevation than the highest and nearost outerop
of the Lange's (411 conglomerate, and is both higher and lower than
outerops of ths Cretaceous sandstone. The arkosic oonglomerate
and the basal part of the sandstone unit are similar in that they
both are composed chiefly of poorly sorted, subanrmi:zr quartz grains,
and are in soms degrse Zerruginous. They are dissimilar in that the
arkosic conglomerato conteins an eppreciablc anouni of feldspar, is
totally noncalcarcous, and is kighly indurated; whereas the sandstone
unit oontaina no observed feldspar, is calcarsous, and is unindurated

to slightly indurated.



-

S

wo Lhde s

T e s 0L

o Brar g BE0LNEE

. g

g P

L

g

Rt R Ge e

CLERE L

by o
SR B LATeR

Ok OB

TG G

&8 soneant

RS 72

4

W e wEeY

PRUNNE SR L)

oo, 3

ERL T

R VAR AES

2 AR *-w*.g‘ L

o TEPE heRD

tond ads

RYCLd k2,
RELIS A ]

T




In the Squaw Croek =~ larshall Creck area, about six
wiles due east of the arkosic cutcrop in tho thesis area, a
similar arkosic conglomorate is exposed. Aocording %o Woolsey
(1958), this outcrop is surrounded by alluvium, but appears %o
bo in a highly faulted area and siratigraphically between ihe
Paleczoic and lowormost Cretaceous rocks.

In the Doss-Torih area, two possible stratigraphioc
positions for the arkosic conglomerate are coneideredt (1) as
a doposit between the lange's Mill conplomerate and the over—
1lying sandstono unit, either as an alluviel apron or as the basal
portion of the sandstoney and therefore younger than the lange's
¥i11 conglomerate, and (2) as an alluvial doposit upon the pre—
Cretaceous erosion surface, and older than the Lange's 1ill
conglonerate.

There are several indications that the arkosic
conglomerate might belong stratigraphically between the Lange's
%111 conglomerate and the Cretaceous sandstone unit. The highexr
elevation of the arkosic conglomerate compared to that of the
Lange's !1ill conglomerate indicates a possidle stratigraphic
position above the lange's X1l unit. Also, the sinilarity of
quartz grains, scerting, and ferruginous nature of the arkosic
conglomerate and sandstone unit suggest that the conglomerate
is possibly a well-cemented portion of the lower part of the sande-
stone unit., The total lack of partioles of Paleogoic limestones

in the arkesic conglomerate is in unarked contrast to their con=
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spicuous predominancze in the Lange's 111l oonglomerate, This
would imply that deposition of the Lange's i1l conglomerate
ocourred during the orosion of the Paleozeic limestones, and

that the deposition of the arkosic conglomerate ooourred only
after the Paleozoic rocks had deon stripped away to expose Pre=~
cambrian granite. Possibly the encroaching Early Cretaceous seas
first deposited the basal Lange's 1Iill conglomerate in the lowest
areas of the pre-lretaceous erosion surface and then deposited the
sandstone unit, Or perkaps both the Langet's 141l and arkosic
conglomerates were alluvial deposits laid dowm before the advance
of the Cretaceous seass the Lange's 1111 conglomerate was first
deposited in stiream channels and valleys, and after exposure of
the Precambrian granite, the arkosic conglomerate was deposited
upon & somewhat higher erosion surface. Whers the basal portion
of the sandstone unit or alluvial arkosic material was deposited
in the vieinity of Paleozoic faults or fault zones, it was subse-
quently cemented into a very hard, siliceous arkosic conglomerato
and preserved from later erosion that completely removed the other
uncomented naterial.

Physical relations that could be considered unfavorable
to the immediately preceeding interpretation are also present.
First, there is evidence suggzesting that the arkosic conglomerate
is not the basal portion of the Cretaccous sandstonod that the out=
crop of arkosic conglomerate is both higher and lower than outorops

of the Cretaceous sandstone implies that it night not be the first
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deposit of the advancing Cretaccous seasj and if the conglomerate
belongs between the Cretaceous sands, its different lithology is
difficult to explain. Also, if there is a relation beiween the
outeron of arkosic conglomerate and the adjacent faults, remnants of
the conglomerate might be oxpected near faulis or fault zones in
the vicinity of the single observed outorop, even if cementation
was erratic, There appears to be a total absence of arkosic
conglomerato in these portions of the arca. Also, no feldapar has
been observed by the writer in the lower part of the sandstone unit
in the thesis areas however, this may be due to feldspar ocourring
only locally in the sandstone.

The second stratigraphic position considered for the
arkosic conglomerate is that it is older than the lLange's 'ill
conglomerate. Because of its distribution and oxtremely poor
gorting, it appears that the arkosic conglomerate might possibly
have been an alluvial avyron deposit. Inasmuch as glauconite contains
both silicate and iron, tho hard, siliceous and homatitic cement
that preserves the arkosic conglomerate fron erosion could have been
derived from the underlying, highly slauconitic Lion ountain sand=-
stono. That the outecrop of arkosic conglomerate is at a highor
elevation than the Lange's ""i1l conglomerate and portions of the
Cretaceous sandstons unit can be explained by progressive onlap of
Crotaceous seas. Also therec is the possibility that the lange's
1111 conglomerate is a younger terrace denosit within a valley
cut through tho arkosic conglomerate and other rocks., Perhaps the

arkosic conglomerate was depositod on the pre-Cretaceous surface as
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a terracc or an alluvial anrom, cenenicd locally, nartially eroded,
and “iually covered by the oncroaching Cretaceons sea, The Lange's
ill conglomerate was pogsibly deposited in tho valleys and chamnels
cither as the basal deposit of the advancins seas, or as an alluvial

deposit before the sca covered the arca. The sandstonc unit was

devosited next, covering the Lange's i1l conglonerate and all
other areas lower than the arkosic unit, and finally overlapping
the arkosic conglouwerate, Leter erosion stripped the sandstone
unit from much of the Paleozoic surface, exposing the remnants of
the arkosic conglomerate,

The interpretation that the arkosio conglomerate is older
then the Lange's 11ill conglomerate also has aeveral weak points, IT
the arkosio conglomerate was deposited before the lange's 141l
conglomerate, then it too should possibly contain fragments of the
Paleozoic limestones. Howover this would depend largely on the
climate at that time., The outorops of similar highly indurated
arkosic conglomerates in other areas do not always overlie Lion
Yountain sandstone, indicating that the hard silioceous and
hematitic ceuent 1s rot necessarily derived from that unit.

Aftor due considoration the writer's only oonclusion
is that the arkosic conglomerate is probadly of liesozoic agej
oven Permian age cennot be precluded, The Doss-Torth ares does
not appear to be the critical area for delermining the true
atratigraphic relations bdetwoen thc arkosic and lange's Uill

conglomerates.
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CRETACEQUS SYSTEX

The Cretaceous system is represented in the Llanoc region
by rooks of Early Cretaceous age (Comanche Series), which, except
for the northwest side, are distributed around the flanks of the
uplift, The contact of the nearly horiszontel Cretaceous beds with
older rocks is everywhere unconformable.

In desoribing the Squaw Creek quadrangle, Barnes (1952)
recogniged the following Cretaceous unitsi

Fredericksburg group
Edwards limestone
Comanche Pesak limestone
Walnut olay
Trinity group
Shingle Hills formation
Glen Rose limestone member
Hensell ssnd member

The above sequence differs from previously recognised
nomenclature in that the term Travis Peak formation has been
dropped and the term Shingle Hills formation added, to include
the Olen Rose limesione and Hensell sand members. In the Doss~
North area the Cretaceous units previocusly recognized by Barnes
were not differentiated, but were simply mapped, in ascending
order, as the Lange's 1411 conglomerate, sandstone, eiltstone, and
limestone units. The total thiockness of Cretacecus rocks in this

area is about 330 feet.

a7
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Lange's 1'ill conglonerate

Definition and Thickness

The Lenge's 1111 oconplomerate was named by Barnes,
Dawson, end Parkinson (1947) for oxposures near lange's Jill
in northwestern Gillespie County. Althoush Barnes dropped the
nfme Lange's 211l in his subsequent publications and referred
to this unit merely as basal conglomerate of the Hensell sand,
the name has been retained for use in the Doss=North area.

Although Barnes (1952) described this unit as the basal
portion of the Hensell sand, thers may be some queation as to
whother the lange's l1ill conglomerate is the basal portion of the
sandstone unit, The Lange's 1141l conglomerate and the sandstone
unit are not exposed together in the thesis arca., However soil or
“wash' believed to have been derived from the sandstone is in
oontaot with the conglomerate. Only one restricted ocutorop of
the oonglomerate shows any apparent gradation upward. The grain
or particle sive of the uppermost portion of this outcrop, however,
is not nearly as small as the grain sige of the lowermost portions
of the sandstone unit exposed at othor localities, If there were
originally gradational strata botween the Lange's 11111 conglomerate
end the sandstone unit, either they are not exposed in the thesis
area, or they have been weathered to thc pebbly red soil or "wash"

that ocommonly overlies the Lange's Mill conglomerate in this area.
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Al ome outcror of the Lan g8 .1ill conglomerate
(Pl. Ii, fig. 2) a reddish-brown, eartly raterial has filled
water-wors potholes in the congloumeraic. If this raterial was
the basal part of the sandstone unit, then a disconformity
between the conglomerate and sandstone unit would be indicated.
Due to the position of tho ontcrop and nature of the fill
naterial, however, it is bolicved that this earthy material
has beon recently washed into the watci-worn sotholes in the
conglomerate.

The possibility that the Laaze's 1ill conglnonierate
is post~Cretaceous cannot be absolutely vreocluded, However the
apparent total lack of fraguentis of Crotaceous linestone and
chort in the conglomerate stroungly indicates that it is not post-
Cretaceous in age. Tortiary or Recent terrace gravel oxposed near
outcrops of the Lange's :7ill conglomcrate is composed essentially
of Cretaceous limestono narticles and chort, particulerly tdwards
chert.

Barnes (1952) described the conglomcrate in the vicinity
of Lange's i1l as possibly being 40 fcot thick, At other outcrops
in the thesie area the conglomerate was cstinated to range in

thickness from 10 fcet to a feather edgc.

Lithology
The Lange's 'ill conglonerato, wherovor observed,
unconformably overlies either the San Saba or Threadpill limestones

(P, IX, fig, 1), Tho irdurated conglomcrate is composed chiofly
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PLATE IX

Figure 1, UNCONFORIABLE ORDOVICIAN-ORETACEOUS
CORTACT

On Onion Creek about 250 yards upstrean (west)

of Ranch=to=tiarket Road 783 bridge. Threadgill

nember overlain by lange's i1l conglomerate.

Figure 2. LANOE'S JILL CONOLOIZRATH
In Drainage ditoh on west side of Ranch=to-l'arket
Road 783 junt north of ason=Gillespie County line.



i RS R

& smiadad




of variously sizad and colored li.es.onc jobbles, cobbles, and
bouldors derived from vhe Riley, Wilberus, and Thread;ill forma=-
tions and bound together with a carbonaie couient. Quarlziio,
chert, aad white, uassive quartz pebbles occur occasionally in
the conglomeraic. The individual pebbles and boulders raunge in

size frou very s:mall uebbles to boulders 4 foet ia length, and

arc well-rounded to sharply angular (Jl. I, s« 2)e Locally
the coxnglouerato is friable near the 1o, and has the aprearancs

of looszsely conmolidated [ravel,

Tonozraihy and Vogetation

The Lango's i1l conglouerats is scnerally Tound in
croek bottoms or adjacent slopes and does not influonce the
topegravhy.

Vegetation is abundant where the conglomerate has
weatherod to a nebbly soil, and is claractoristically live oak,
soue cedar and nesquito, and various feras o thick brushes.

on is »reseut on tho bare exposed surfacce of

V.ory little vzie

the indurated conglomcratc.
Sandstone Urit

Definition and Thickness
The Cretaczong sandsione nnit mapped in the Doss-llorth
ar¢a is probably equivalent to, in whole or in part, the Illensell

saud ncmber of Barnes (1952), and possibly ts part of the Glen

Rose linestiorne n:ember.
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In the thesis area the sandstonc unit ranges from a

feather edge to an estimated 150 feet thick.

Lower Boundary

Within the Doss~North area tho Cretaceous sandstone unit
or s0il derived from it rests unconformably upon all members of
Cacbrian age exocept the Ilickory sandstone, and upon the Thread-
i1l member of Ordovician age. Soil derived from the sandstons
also rests upon the Lange's 7ill oonglouerate of Larly Cretaceous
age. The sand covers over fifty percent of the southern half of

the area.

Lithology

The sandstone unit varies widely in color and composition,
and is generally poorly sorted. It is a predominantly red to gray,
massive, fine~ to coarse~grained, unindurated to slightly indurated,
calocareous sand (Pl. X). The sand gencrally grades from red,
coarse-grained and ferruginous in the lower portion, to gray and
buff, silty in the upper portion., It is also more calcareous in

the upper part than the lower.

Torography and Vegetation

In most of the southern half of the area where the sand-
stone unit is present as cover over Paleozoic rocks, it forus up-
land flats, gently rolling hills, and flat lowland fields. Where
the sand is immediately overlain by the siltstonc unit, as in the
extrerme southwost and castern portions of the area, it maintains a

stesap slove.



PLATS A

TASSIVI CRETACEOUS SAWDSTONE UNIT

On south bank of an Ouion Creek tributary
at west border of area. Sand is dull red
and nediun grained.



Vegetation is usually abundant on the sand outcrop,
excapt for the steep portions at the base of the high Cretaceocus
hills, There is no particularly characteristic vegetation present
on the outcrop; locaily it may consist of the trees, shrubs, and
grasses found on any member of the Cambrian and Ordovician forma-
tions.

Siltstone Unit
Definition and Thickness

The Crotaceous siltstone unit mapped in the thesis area
is probably equivalent, in whole or in part, to the Glen Rose
limestone member of the Shingle Hills formaticn, the Walnut clay,
and the Comanche Peak limestone; all mapped by Darnes (1952) in
the Aquaw Creek aqudrangle, Gillespie and liason counties, Texas,

In the Doss-North area, the siltstone unit is about
80 feet thick.

Lower Doyndary

The siltstone unit occurs only in the Cretaceous hills
in the southwestern and extreme western parta of the area, There
the contact was placed at the horizon where the silt-sized material
first becomes predominant.

Lithology

The siltstone unit is composed of gray- to light-buff,

massively bedded and in places nodular, argillaceous, calcareous

siltstone and cream- to very light-buff, silty marl,
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The wnit is abundaatvly roasiliferous a. scveral horizons. ‘nidan=

wxd in place, aad Ixo:yra

tified gastropods and brachiopods were i
texana was found oa the weathered slopc a fow feot above the base

of the unit.

Topograrhy and Vegetation

The siltstone unit forms the stcevest slope of the high
Cretacoous hills in the thesis area. licar the top of the unit,
well-comentod siltstones form vertisal, white cliffs (P1. XI, Tige 1).

A dense growth of vegetation, predominantly ou thc northern
slopes, is distinctive of the silistone outcrop, and consiste chiefly
of Spanigh ocak. This denss growth shows on acrial rhotogrerhs as a

black band,
Limestonse Unit

Definition and Thicknoss

The Creiaceous limestone unit nazped in the Dose—Horth
arca is probably equivalent in part to the lower part of ithe Ndwards
linestone.

In this area the limestone wiit is about 60 foet thick.

Lowar Boundary
The siltatonc unit ~ limestone unit centact is gradatiounal.
The contact was placed at the basc of the firat thin-boedded, hard
inestons. About 3 feet above this first limestone, there is a

characteristically flat, chert-litiared beuche
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CRUTACEOUS SILTSLO7T BLUTY
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Viewod from cast, at dirt road junciion
at the west border of arca about 1 mile
north of ason=Gillesnic County line.

Siltstona

Sandstone

Tigure 2. TROTIL™ O LI ISTONT-CAIITD CRETACTOUS "TISA
Saime hill as in Tigurc 1 viewed from another hill
to the south. Contacts of sandsione, silistone,
and linestene units are indicated by white lines,
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Lithology

The limestone unit is composcd of gray %o light~buf?f,
nicrogrannlar to nmediunegrained, soft to hard limestone. iuch
of the limestone contains black or gray chert nodules. Locally
caliche has formed on iho weathered surface of some of the sof'ter

linestone.

Topogravhy and Vegetation

In the southwestern part of this area the resistant
limestone unit Torms a nore or less flat, coumonly chert-littered
surface that comprises the upper portiion of the steep=sloned
Cretaceous hills or rnocsas (Pl. XI, figs 2).

Serubby live oak, cedar, and sonc Spanish cak form

vegetational banding on the various topograrhic benches,

ITRTIARY AYD GQUATTRIARY 3YSTU'S

Terrace gravel of Tertiary or Quaternary age and Recent
alluvius are present in the Dose-North areca,

The terrace gravel or "high sravel™ of Barnes (1952)
oceurs in the extreme southeastern part of the area and is
conposed essentially of granules, pebbloe, cobbles, and calichs.
Jost of the material was derived from Cretaceous limestone and
chert and possibly fron tho coarser consiituents of the Crotaceous
sandstone unit. The characteristic Zdwards cheri content distin-—
ruishes the terrace gravel from the more friabls rortion of the
Lange's i1l conglonmeratecs The gravel is over 10 feet thick in

rlaces.
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The alluviun is composed of silts, sands, rravels and
conglomerates that occur principally along the major streams.
Locally this alluviwz is at least 10 fsot thick, and in the
northeastern and southeastern parts of this area some of it is

oultivated.






STRUTIURAL C11O0LOCGY
REGIOHAL STRUCTUR"

The Llanc uzlifi of oentral Toxas is structurally a
large dome in which, according to Scllards (1932, e 30), the I're=
canmbrian basenent rocks have been urliTiecd 5,000 or 6,000 feot.
Within the uplift resion Precambrian ané .aleozoic rocks of pre—
Canyon age have bcen disturbed by an cxicusive fault system in
which the major faults generally trend norihcast - southwest.
These are normal faulis, having sicer or vortical dips and ofton
forning extensive graben and horst siruciures,

Regicnal folding of lalcozoic rocks has been rocognized

i. the Llanoc region, and Oreote (1954) re-oried the nresence of a

; northoast in the Jeniral Bluff CUreck area of

gontle fold irendi

Tason Couuntys. Imicnso stiructural dcfermation occurred during Pre-
cambrian tinc, but the resulting structurcs were beveled by erosion
before Uppor Cambrian deposition and are ot reflected in Palcozoic
or later rocks.

To facilitate the dimcussion of time of ococurrence, the

feologic divisions of the Carboniferous strata now recognized in

the Llano r

cion (Mlwmer, 1950, pe 16) are given as Tollowss

Tenusylvanian systes
Canyon group
Strawn grour
Suithwick formation
‘arble ¥Falls groun

Jississippian systein
Barnett foruwation
Chappel formation
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According to Sellards (1934, ». 84) the Llano uplift was
a positive area as oarly as nid-'dssissippian time. This is in-
dicated by tbe thinning of the Barnctt Tormation as it approaches
the Llano region. Sollards (1934, ». 97) stated that a strons;
angular unconformity between Bend and nost-Bend (post-Suithwick)
rocks suggests that the major uplift occurred after Bend time.

The major late Faleozoic faulting, occurring with or
immediately fellowing the principal uplift, is dated by Cloud and
Barnes (1948, pe 121) as inter-Strawn and pre=Canyon, or as post=
Strawn and pre~Canyon in age. This designation is based upon the
ovidence that the faults cut all pre-Canyon beds of the resion

while apparsntly not disturbing Canyon and later beds.
STRUCTURT O7 i DOSS IORTH ARTA
Geiioral Statement

The »rincipal structural features of the Docs-ilorth arca
are normal, steeply-~dipping faults, which gencrally trend northeast—
southwest and range in throw frou a few feoet to an estimated 785
feet., The faults ossentially control the outcrop pattern. Ihree
major faults, or fault zenes, and numorous minor faults disturd
all but the Creiaceous and later rocks.

Excopt in fault zones or small fault blocks, the Paleozoic

strata have an average sirike of i, 400 - 50° . and an apparent
regional dip of about &° - g° 5. 5e The Cretaceous strata have

little or no din.
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The only occurrsnce of folding in this area ie that
of minor folding within the Point Teak ghale menber of the Wilberns

formation.
Taulting

Tajor Faults

Three najor faults, trending ..ortheast - southwest, oross
or partiaslly cross the Doss-lorth arcat the fcnsola fault in tho
extreme northwestern part, the Law fault in the upper middle part,
and the Squaw Creek fault zone in the lower middle part, All
najor faults are downthrown io the northwest.

The onsola fault, named by Ammer {1959) crossos the
northwest corner of the thesis arsca and disappears beneath Cretaceous
cover immediately west of the area, This fault ohanges from a
strike of II. 70° L. in the nortlherly adjacent Hilde-Southwest arca,
and increases in throw from over 200 fect in the former area %o an
estinated 650 feet in the latier, The fault is downthrown to the
northwest, and near the western edgc of the area where Cap Mountain
limestone is faulted agairst Yorgan Creck and San Saba limestones,

a suall but sharply defined resoquent scarp has formed.

The Law fault extends into the thesis area about 0.8 miles
south of the northeast corner. In conjunction with Peterson (1959),
this fault was naued by tho writer for the G, Law land survey. The
fault changes from a sirike of X, 70° E. at the cast border to &

strike of N. 45° L. near the west contral part of this area, where







it disappoars bonecath Cretaceous cover. The law fault, which has
a naximum throw of 785 feet, is tho largest fault in thoe aroa.
Differential erosion has formed an obsoquent scarp along the
northeast portion of the fault, and horc also occur two horsis

or blocks of rock surrounded by branchos of the main fault, At
nany places a narrow ridge or dike of hard, silicified Welge=like
sandstone occurs along the fault.

The Squaw Oreek fault, mazcd by Woolsey (1958), extends
into ‘he middle ecastern part of the arca ac a wide zone of faulte
inge. lost of the faults of this zone sirike about I, 450 Tey but
a fow strike U, 10° tc 15° I, The larpest fault has at least 660
feet of throw (Car “ountain against T"llenburger). One siort cross
fault (extending obliquely between two perallel fanlts) less than
one half mile long, has an estimated throw of 380 feet. Throws
of 300 to 400 feet, siser dips, and horst blocks are common.
Normal drag occurs along onc fault exteading across Threadgill
Creek.

The Daffan fault, nased by Aaver (1959), lies just west
of the extreme northwestorn joriion of the arca and approxinately
parallels the border (Pl. XIII), Althouslh this fault is not
within the thesis area, it influences the siructure in the north-
weost portion, and anparently serges with ihe ‘onsola fault just west

of the area beneath the Orctaceous cover,
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TLATT XIT

BRAKCH OF SQUAW CRTTK "AULT
On Threadgill Creek 1/2 mile northeast of

C, Heard's house. Cap ‘ountain linestone
(rock lodges on right side) Taulicd against

Toint Doak shale.






Minor Taults

»oing miner faults occur

Tumorous normal and stceply d:
throughout tho thesis arca. The strikes of these faults are
usually more northerly than those of the najor faults, and the
average throw is less than 100 feet. Uhe majority of these rinor
faulis are, or appear to be, dranches ol the major faults. Direction
of dieplacement or dovmthrow is variable, with the result that
snall horsis and grabons are comuon. “aults that extend obliquely
between and conmnoct two larger varallel faulis are rare, and occur
only in the zone bciwecn the Daflan and Teonsola faults in the
northwestern portion of the area, and in the Squaw Creek fanlt zone
in the eas‘ern central nortion.

Ridges of highly indurated (noarly quartzitic) Welge=like
sandstone often occurs along the faults, and facilitate the tracing
of the faults over relatively long distances. “here these dikes
occur near faulted Velge sandstono, it is likely that they are
actually composed of well-cemented Welz: sandstone, However where
they oocur along faults far removed freu any elze outcrop, their

relation to the Welge is uncertaix Te sandstone dikes are

resistant to weathering because of their hard siliceous cement.
“hercver the resistani "elge sandstone has been displaced,
extremely small faults may bo casily deiceted, but displacemont
within the Cap “ouniain limestonc is 1nol nearly so obvious, and even
the larger faults usually cannot be traced through it for any great

distance with much cortainty, Tanliins containod wholly within
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the Cap ountain limestono was olicen detccted by vegetational
lincations, although thesc also occur along joints in this nenber.
There are no koy beds within tho Car ‘ountain limestone that can
be utilized in the doteciion of faults,

In the cxtrome northwostern part of the thesis arca,
muach smalle-scalo block Iaulting has occurred in the V-shaped
zone outlined by the apparently mersing Daffan and Monsola faults.
The faults increasc in nwiber and in displaconont toward the avox
of this zono. An enlarped map of this intensely fractured zone
is shown on Platc XIIIs the uap cxtends a short distance past
the west border of tho thesis area so as to include the Daffan

fault,

Age and Origin of Faulting

A1l the Paleozoic strata in the Doss-North area have
been cut by faulting, while the overlying Cretaceous strata have
been undisturbed. The youngest rock i’ cut by faulting is the
Threadgill limestone of the Ellemburger group; the faulting in
this area can thercefore be positively dated as nost~Ellenburger
and pre-Cretaceous. Howover, evidence for the Llano region as a
whole, as previously discusscd under regional structure, indicates
the age of faulting as pro~Canyon.

Tvidence Ter canso of faulting in tho Ilano resion is
both meager and inconclusive, and any proposed thoory of origin is
therefore necessarily speculation. Howover, several facts aro

ovidents (1) goneral northoast-soutlwest trend for rost najor
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raulis, (2) faults are normal or gravity type, (3) lack of intonso
folding and thrusting, (4) uplift as the only major deformation for
the area - bosides faulting, and (5) regional dips on the flanks
of the area arc not always away from the center of the uplift,

and (6) indicated presonce of droad folds trending northeast-
southwest across the uplift,

% would appear that since Precambrian time intense con=—
pression has nover occurred throughout the Llano region, and that
the faulting was not a result of tension due to relaxation of
compressional stresses, The broad folds that trend northeast-
southwest could be due to axes of more positive uplift that also
trend northeast-southwest., A northoastesouthwest fault system
would then be oxpected along those broad foldsa.

Barnes (1956, p. 9) siated that the faulting of rocks
in the Lleno uplift was related to the Ouachite orogeny. It is
difficult to see any definite relation of this nature unless the
actual uplift of the region is related in some way ito the orogeny.
Differential uplift of the area does provide one possible

explanation for the Llano fault system.

Attitude of Beds

The regional dip of the strata in the Doss-North area =
6° to 8% S.E. ~ is not that which would be cxpected on the southwest
flank of a structural dome. Anomalougs regional dips have been

reportod from other areas flanking the uplift,
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Southeast regional dips have been reported throughout a
region extending from the thesis area northwestward to a point east
of S8treeter, ason County, Toxas. Test of Streeter dips are
generally toward the west, An oxionsion of the Richland Springs
axis of relatively higher uplif$ of basement rock (Grote, 1954,
Pe 42) through the Streeter area nay be the cause of the opposing
dips, This axis has tho apparent offect of a broad fold trending
northeast—southwest. The southeast dip in tho thesis area could
then be due to position on the southeast flank of a morc positive
or higher uplift of the basement rock.

Another nossidle oxplanation for the southeast dip is
that the area from Streeter to the theeis area is part of a large
fault block which dips to the southeast, IHowever, the known
existence of not one, but a large musber of fault blocks within
this area would vreclude this exnlanation. Of course all or nmost

of these many fault blocks could be tilied toward the southoast.

Tolding
Folding in the Dogs~Horih arsa is confined to small
local folds in the Point DPeak shale {Pl, XIV)., These Tolds are
a result of the incompetency and relative plasticity of the shale
with respect to overlying and underlying beds. Three possible
modes of origin are considered: (1) tectonic folding, (2) folding
due to overload or differential compaction, and {3) folding related

to faulting.






PLATE XIV

Figure 1, RELATIVELY LARGE FOLD IN POINT FEAK
Roadside exposure on east side of Ranch-to-i‘arket
Road 783 near crest of hill, about 0.3 mile south
of ripeline crossing. Point Peak bioherms over-
lying shale in left of picture.

Pigure 2. SMALL TIGHT FOLD IN POINT PEAK SHALR
A fow feet north of fold shown in Figure 1l.
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Very little, if any, regional cospression and tectonic
folding have occurred in the Llano region since the end of Pre-
capbrian time. Iliowever, the regional uplift and consequent doming
of the area could have caused pogsible slippage aloug beds, reaul-
ting in minor folding within the gsomewhat plastic Point Peak shale.

Overload or compression beneath overlying bioherms could
posaibly explain the folding in the Point Peak shale., A thick
zone of bioherms does overlje the obgserved folds, and the sinall
folds could have resulted from compaction Ly the weight of the
bioherrs, The presence of the bioherms over the flank of one
particular fold (Pl. XIV, fig. 1) and the absence of bicherms over
the crest indicate compression due to the bicherms, Or perhaps there
is a biocheru beneath tho crest of this fold and the fold was due
merely to differantial compaction of the beds above and arouml
the bioherm., The crests of tho smaller folds ure nearly always
pointing vertically upward (Pl. XiV, fig. 2). 7There are clear-
cut examples of differential compaction over and around bioherms
in other parts of the Llano region (Cloud and Barneas, 1048, p. 408).

Folding related to faulting is a possibility in the
thesls area., The amall folds observed in the Point Peak shale were
only a few feet from a fault bringing iiorgan Creek limestone up
against Point Peak shale. One small drag fold is present just
at the fault, The folds farther away from the fault could have

resulted from stresses set up by the faulting.
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It appears %o the writer that the ovidence favors over—
load and differential compaction 2s tlie cause of most of the minor

folding in the Toiat Feal: shale of the Doss-North area.



CTOLOGIC HIESTCRY
SIERAL STATWITHT

The geologic history of the Doss~North area is a part
of the history of the larger area of the Llano region. The over-
all regional history of the uplift will be discussed firstsy then
any unusual or anomalous events indicated by the depositional
record of the thesis area will be described.

Goneral review of the geologic history or depositional
record of the Llano region has been givon by Paige (1912), Sellards
(1934), Cloud and Barnes (1948), Cheney and OGoss (1952), and

Barnes (1956).

RECIONAL NISTORY

Precanbrian

During Precambrian time a thick scquence of sedimentary
rocks similar to those of the later Paleozoic deposition was
deposited, deeply buried, and subsequontly deformed, intruded, and
metamorphosed, lletamorphism of the series resulted in the formation
of schist, gneiss and marble. Granite intrusions were ccraon,
Uplift followed, and long-~continued deaudation resulted in an
irregular topography of local relief as great as 800 feot (Barnes,
1956, p. 8). It was upon this surface that the Late Cambrian seas

advanoced,
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Cambrian

The abscnce or Lower and "iddle Canmbrian rocks in the
Llano rogion suggosts that crosion of the Precambrian surface
continued until encroachizent of the late Canbrian seas. The
oldest lPaloozoic derosit, the Hiclery sandstone, contains
dreikanters in its basal portions. Goolsby (1957) reported that
altihough the lithologic character of the Lowsr Hickory sandstones
suggests they arc residual aesolian sedinents, ile cross-bedding
present indicates subaqucous desosiiion. He also stated that
crosg~bedding studics suggest that these sandstones were deposited
at the mouths of fast, possibly temmerary, sircams where they
entered the quiet sca. The niddle and uppor nortions of the
Hickory sandstone were arparenily deposited in shallow seas.

Cross=bedding, sub-rounded grains, and ripple narks are charac=

teristic.

The Ilickory sandsione gradcs vertically and laterally
into Cap "ountain granular limestones, indicating either a rise
in sea levol and denletion of quarizose detritus, or a decrease
in capacity of the streans to carry the detrital load. The lack
ol an intermediatc shale Tacioes sugzests that cither the rise in
sea lovel was rather ranid, or *hat there was a deficiency of
shale-gize nmaterial from the source arca, allowing the early
derosition of carbonaios.

The occurrcnce of glauconite, trilobites, and brachio=—

pods suggests a shallow neritic caviromiont during the deposition
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of the Cap Jouniain limestone., Barnes (1956, p. 8) reported that
northward in the subsurface the Cap ountain limestone grades
laterally into sandstone, indicaiing a source area in that direc—
tion.

The Cap l'ountain limestone grades upward into tho highly
fossiliferous and glauconitic sandsionc of the Lion lMountain.
Cloud and Barnos (1948, p. 112) sugiesied that the Lion Mountain
sandstonc, along with the Welge sandstone, was doposited in a
regTossive - transgressive zone., The return to predominance of
sand in the Lion “ountain nomber peinis to an uplift of a quartz=
detritus source, Barnes (1956, p. 8) stated that tic thinning
of the Lion jountain and Welge sandsiones southeastward indicates
that the sand source was in tho northwost direction. The writer
believes that, although rock units may thin away Irom their source,
this is certainly no definite criterion for dirsction of sourcej
for oxample, the Xarroo sediments in southern Africa become coarser
toward their northward source but thicken southward. However,
increase in coarseness is a valid indication of direction of source,

Barnes, Dawson, and Parkinson (1947) and Cloud and Barnes
(1948, p. 343) refer to the Lion “ountain - Telge contact as dis-
conformable, but do not discuss or give details for such reference.
In the discussion of local history the writer gives reasons for

designating this contact as a disconformity.
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The Velge sandstone represents an environment of agitated
or turbulent water that was unfavorable to the formation of
glauconite. The Welge is only slightly glauconitic locally in the
lowermost part and is totally nonglanconitic upward, The end of
Welge time marks the deorease of clastio influx, and a greater
transgression of the sea.

A return io an environment somewhat similar to that of
Cap Y¥ountain time is implied by the granular Torgan Creek lime=
stone and its inoluded abundance of glauconite and remains of shallow-
water marine life, Ripple marks are alsc present, Near the ton
of the llorgan Creek limestone, small bioherms make their first
appearance in Upper Cambrian rocks, indicating an intermittent
shallowing or shoaling of the sea.

At the end of Yorgan Creok time, the influx of argillaceous
material exceeded carbonate deposition and the Point Peak shale
was deposited. A general shallowing of the sea is evidenced by
the common occurrence of iniraformational conglomerates, Paige
(1912, p. 79) stated that intraformational conglomerates along
with other features such as audcracks suggest tidal flat environ-
ment. Cloud and Barnes (1948, p. 112) reported that the Point
Peak shale gives place to oarbonate rocks to the east in the Llano
region, indicating warm shoal waters in that direction, far from
an effective source of clastice.

During San Saba time, apparent continuation of shoaling

in the eastern part of the region is inferred by the lateral
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transition of San Saba limestone into Jedernalos dolomito castward
(Cloud and Barnes, 1948, p. 112). In tie western part of the
region, sandy sediments became only interuittently iniroduced, and
the glauconitic and fossiliferous liuestonoes and interbedded sili=
stones were deposited, Sxcepi for lLrief local shoaling, the rest
of the San Saba in the western par: of the unlift was deposited

in a shallow, relatively calm meritic eaviroument. Barnes (1956,
pe 9) reported thai in the westernnosi portion of the rogion the
San Saba contains thick beds of sand, and the source was probably
to the west.

In the western part of the Llano region, sedimentaiion
was apparcntly continuous across tieo Caubrian ~ Ordovician boundary
(Pl. VIII, rig. 1)}, However, Cloud and Barnes (1948, p. 112)
raported that the southeastorn part ol the region becanc emorgent
at the end of Cambrian time, with resulting truncation of highest

Cacbrian sirata.

Ordovician
According to Cloud and Barnes (1948, p. 100-105), in
Ellenburger time, warm, intermittently turbulent, shallow seas
persisted throughout the Llano region, and were probably less
than 100 fathoms deep. Land lay to the ecast and south of the
region, and was either distant, worn very low, or separated from

the Llano reglon by a channcl, The limestones of the Ellenburger
group probably originated as chemically precipitated aragonite
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muds in an environnent not unlike that found today in the Pahama
Banl: region, Barnes (1956, p. 9) stated that Lower Ordovician
rocks are as much as 1,826 feet thick in the southeastern part
of the uplift and as little as 830 feet thick in the northwestern
part. This variation in thickneas is caused by truncation in
the west, ropresenting a narked eastward t1lting of the region either
before or during tho advancement of Devonian seas. That the
truncation was pre-Devonian is evidenced, according to Cloud and
Barnes (1948, v. 113), by the occurrence of the oldest known
Devonian strata in the eastern part of the region, and the youngest
in the west where maximum Tllenburger truncation occurred.

7iddle Ordovician rocks are not represented in the
Llano region. Zithor those rocks were never deposited or they
were completely eroded prior to Late Crdovician deposition. Upper
Ordovician rocks recognized in tho Llano uplift are rreserved
nostly in collapsed areas in the Tllenburger. Known Upper Ordovician

rocks are not present in the thesis area.

Devonian
Lower, 'iddle, and probably Upper Devonian rocks are
rresent in the Llano uplilt, Tost of these occurrences are
fillings in solution structures of various soris (Barnee, Cloud,
and Warren, 1947). The narked unconfornity between the Devonian
and underlying rocks indicatos that the Devonian rocks rmust have

been deposited upon an extonsively eroded surface.
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Rocks of Devonian age are not presont in the Doss=North

area.

Carboniferocus

Jlarine invasions occurred during Yississippian and
Pennsylvanian times, and laid down a series of fossiliferous lime-
stones, shales, and lesser amounts of sand and conglomerate. The
high organic content in the darkly colored limestones and shales
suggests that the land area during Carboniferous time was possibly
low and swanpy. 7Thinning of the Barnett shale (lata !fiasissippian)
as it approaches the Llano region indicates that uplift of the
region had begun by that time. Sellards (1934, p. 97) stated that
4he prineipal uplift was post-Bend and pra—(?anyon in age. Evidence
for such dating is that, where the Bend is %)tesem, the Tllenburger
has retained nearly its full thickness, indicating that the greatest
erosion of Illenburger was of post-Bend age. During Pennsylvanian
time the region was highly faulted. Unfaulted Canyon and younger
beds overlying older faulted Paleogoic sirata date the faulting as
rre~Canyon.

Carboniferous strata do not occur in the thesis area.

Ternian, iriassic, and Jurassic
Sometime during the Permian, Triassic, and Jurassic
pericds the Llano region was emergent and was eroded to expome, in
some places, the Precambrian rocks. Tither sediments were never

denogited during mest of this time, or they were deposited and
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totally reroved by subscquent erosion. rThe arkosic conglomerates
oresent in the region nmisht possibly ropresent deposition during
this tinme, although, with the proscnt state of knowlodgse, this

is highly speculative.

Cretacoous

At the boginning of Crotaccous tine, seas advanced over
the croded Faleogoic surface and possibly deposited basal conglomerate
in the valleys and othor relatively low arcas. By progresaive over—
lap the Cretaccous cands, siltstoncs, and limestonas werc deposited
on the Paleozcic and Precaubrian surface. Plummer {1950, p. 101)
stated that starting from near “arble T'alls in Burnet County, and
extending westward toward the interior of the region, and to
topograrhically highor clevations, younger and stratigraphically
higher members of the Lower Crctaceous sequence coue in contact
with the Ellenburger and older rocks. This clearly indicates that
the Llano rcgion was a reninsula, a point, or perhaps an island
during Travis Pealk (ilensell) and Yalnut time, which beoame smaller
and smaller duwe to progrossive overlap, and finally was totally
subnerged near Tdwards time. According to Barnes (1944, uv. 37),
the Travis Peak sand is the shoroward sandy facies of the Cretaceous
systen of Texzas and, at different vlaces is equivalent to the Glen
Rose limestoney Walnut clay, Comanche Peak limestone, and possibly

other unita.







Tost-Cretacecous
Since the final withdrawal of the Cretaceous seas,
the Llano region has remained emergent until the present time.
Brosion has stripped the Cretaceous rocks from the center of the
region, exposing Paleozoic and Precambrian rocks. A large topo-
graphic basin has resulted from this extensive erosion. Tertiary
or Recent terrace gravels were deposited along the former courscs
of the streams and rivers of this area. Recent alluviun has also

been deposited along the streams and rivers,

LOCAL VARTATIONS

Cap '"ountain deposition

In the Doss-ilforth area a massive, fine- to medium-grained,
quartz sandstone occurs about 25 feet above the base of the Cap
*Yountain limestone. The lateral extent of this sandstone is not
known, due to faulting and alluvial cover. Bryant (1959, r. 20)
reported that a similar massive but very fine-grained sandstonae
occurs in the lower limonitic part of the Cap fountain linestons
in the Schep-Panther Creek area, about 4 miles northwest of the
Doss-North area. He stated that this massive sandastone did not
appear to be continuous., If these massive sandstones in the Schep~
Panther Creek and the Doss~North area are actually the same unit
or occur at the same interval, and the grain size in each area
has been correctly ascertained, then an increase in coarseness

toward the southeast is indicated. The apparently limited
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distribution of tho massive sandstous and incrcase of coarseness

toward the southeast suggest a bricf reappearance of local sources
of quartz material vossibly to the southoast in early Cap lountain
tine due to either climatic changes ox ninor tectonic activity in

the source area.

Lion lountain daposition

The combination of altermating limestiones and sandstones,
trilobite "hash" lensecs, and high concentration of glauconite
indicates intermittently varying environments during deposition of
the Lion ["ountain member. However, in that moat of the limestone
is sandy and most of the sandstonse is liny, the variation does not
appear %o be very grest. The glauconiie and fossiliferous lime=
stones represent quiet, moderate o shallow neritic water. The
"hash" lenses and rclatively coarse detritus of the sandstone
suggest turbid or agitated conditions,

Cloud {1955) conoluded that the formation of glauconite
if favored by moderately cool marine waters, moderate to shallow
neritic dopths, and slightly reducing conditions, High organic
content of botton sediments, lack of contimued turbulence, and
slow or negative sedimentation also aid in the formation of glau=
conite. WNearly half of the Lion ‘ountain sanstono is glauconite.

Inasmuch as the deposition of quartz detritus usually
requires turbulent or agitated water, the relatively quiet reducing
conditions favorable for glauconite formation occurred only intere

nittently during Lion “ountain deposition. The presence of
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limestones interbedded with the sandstones also suggests varying
conditions. The numerous *rilobite lenses and "hash" imnly that
during the deposition of the limestoncs, organic material or de=
caying organic .atter was plentiful on thc sea floor, resulting
in roducing conditions.

The nature of the occurrence of glauconite in the Lion
"ountain sandstone suggests that the glauconite was concentrated
in some manner after its original formation. Concentration might
have been brought about by short movement or transportation on the
asca floor, aided possibly by subelcvation and removal of the finer

sedinent,

Lion “ountain -~ Velge contact

Cloud and Barnss (1948, p. 343) refer to the Lion
“‘ountain ~ Welge contact as a disconformity. This apparently
sharp stratigraphic contact can be observed in the Doss—ilorth
area, The nature of the contact indicates a possible interruption
of deposition, or a rapid change in rate and ty e of deposition.
Although the smooth, even nature of the contact does not suggest
an erosion surface, a fairly long time interval sy be represented,
At the end of Lion ‘ountain tine, a tenporary base level of
aggradation was probably either reached or closely approached,

resulting in nondeposition or very slow deposition.
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Point Peak deposiiion

In tho thosis area and in itke adjcining Squaw Creek
quadrangle, a shallowing and warming of the seas occurred in Point
Peak time earlicr than in most of the othor arsas of the Llano
region, This ia indicated by the early appearance of the thick
bioherm zone in this area, The zone or zones vary considerably
in stratigraphic position, thickness, and number, suggesting
local conirol of shoaling.

The amount of terrigenous nateriel present in the water
appears to be a major factor conirolling growih of biohermss a
reduction in the terrigenous sunply results in clearer water and
in maximwa growth § an increasc in supply results in deposition of
shale and siltstone. Of course the amount of terrigenous material
is itself controlled by various factors such as distance from
source area, heirht of source arca, carrying capacity of streans
at source area, and marine currents.

Cloud (1952, p. 2146) stated that the filamentous
structure of thc Upper Cambrian bioherms in central Texas is
strongly suggestive of the calcium=~precipitating and sediment=
binding bluc-green algae which do not form large structures below
about 30 neters of sea water. Because the very large bioherms in
the Camp San Saba area of "cCulloch County rest in most places
upon intraformational conjlomerate, waier considerably shallower
than 30 moters is indicated for maxioun bioherm growth, However,

in the Doss-North arca thc observed bioherns apparently rest upon
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siticn doea net partioularly

shale in most rlasce, and shale &

indicate shallcw water conditions,

Zan Saba denosition

The stratigraphic nosition of e thiclt bicherm zone in
the lower vart of tho San Saba limestone of the Doss-North area
indicates & general shallowing of sees in that ares during early
San Saba time. Barnes and Bcll (1954) rerorted iic occurrence
of thick dbioherii zones in thce lower portion of the 3an Saba member
in the Camp San Saba and Calf Creek areas in theo norihwestern
vart of the Llanc u:zlift. Apparently the water was too deep and
cool in the eastern nart of the uplift Tor the formation of

biocherms durin: Zan 3aba dsposition,

Arkosic conglomerate deposition
In the Doss-Yorth area, arkosic oonglomerate was doposited

upon the pre-Cretaceous erosion surface either before or after

the lange's '7ill conglomerate. Subsequent erosion removed all but
the nost indurated parts of the arkosic conglomerate., Tho micro=
cline content of the conglomerats indicates the source of sedi-
uents as uncovered Precambrian igneous rocks. The presence of

tasal Crotaceous rooks resting directly on Precamdbrian rocks in

this region verifies the fact that Precanmbrian rocks were exposed

sometinme during post-Pennsylvanian and »re-Cretaceous time.
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Ground=watcr i3 tho nost oriant eologic rosours:

of the Doss=llorth arca. In the souiiazzn tortion of the area tho
main easily available source of wator is tae “retaccous sarndstonc
unit (Hensell sand). The Lion ‘‘ouniais sandstone and possibly
the Felge sandstone »rcvide the main water aquifers in the middle
part of the area, and the Hickory sandztone provides water in the
extrenc northern part. Tho lange's 'ill suring, which is roported
to flow 300 gpm, issues frou the Lanro's T7ill conglomarato. At
Doss, the town well is reported to bo 740 fect deep (Barncs, 1952)
and undoubtedly produces water fron aleczoic rocks.

A caliche pit located in the north-central portion of
the area has provided large amounis of sccondary-road surfacing
raterial.

Soils are used mosily for grazing and limited cultivation
of crops. “ost of those itlhat arc culiivated are derived fron basal
Cap “ountain limestous, Lion ‘‘ountain sandstone and Cretaccous

sandstone.,
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MEASURID SECTION

Section of the Wilberns foruation measured aiong the east
bank of Threadgill Creek anu a small tributary, from a point about 0.3
miles due east of Cyrus leard's ranch house to a point about 0.6 miles
due east of Lange's Mill, Cillespie County, Texas

Thickness Ieet above
in feet base

Wilberns formation
San Saba limestone membor

25. Limestone: Light brown weathering to
yellow mottled surface, thin-bedded,
very fine grained to sublithographic,
and sparsely glauconitic. Uccasionally
there are thin beds of intraformational
conglomerate; one is at 570.3 to 570.5
feot. The top of this interval marks
the contact with the Threadgill limestons;
the coatact was picked between the last
occurrence of glauconite and the first
appearance of Lytoapiye and Ophileta . . . . . 17 554-571

24. Limestons: Vhite to light brown, thin~-
bedded coarsely gramular to sublitho-

graphic, and very glauconitic to






2

19

3.

nonglauconitic. Tlin beds of light-gray,
sublithoyraphic linectone alternzte with
light-brown to tannish-white, crystalline,
fossilifercus limestones. Some beds are
slightly sandy, ancd others stromatolitic.
Some beds are white with fossiliferous
"hogh, At §25 feet occurs an intra-
formaticnal conglomerate, and at 547 feet

a very glauconitic limestone . . . . . . . . . 47
Limestone: Drown tc light tan, crystalline
to sublithographic, somewhat glauconitic

and occasionally are slizhtly silty. Deds

1 inch thick form massive layers & inches

to 3 feet thick. TZome beds are "heshy'.

An undescribed gastropod occurs at 402 feet,
and [rom 492 to 507 feet bads are rostly
sublithographic. . . . . . . . . . v . . . . , 38
Limestone and siltstone: Erown to purplish
and greensih-gray, medium- to messive-bedced,
slightly glauconitic, rossiliferous to non-
fossiliferous limestones, and thinner beds

of green, glauconitic siltutones. irom 442

507-554

489-507
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21.

20.

to 455 feet occur brown, dense, nonfoasiliferous

limestones and greenish-gray to brown, "hashy",

glauconitic limestones; at 445.5 feet to

447 feet, greenish-gray to greenish-tan, cross-

bedded, coarsely-crystalline, fossiliferous
and very glauconitic limestone; at 458 to

455 feet, green siltstone. From 455 to 45¢
feet occurs brown, massive, crystallige,

very slightly fossiliferous limestone, and
from 456 to 46U feet, green, glauconitic
siltatone, From 460 to 469 feet, occurs
greenish-brown to purplish-gray, finely
crystalline, slightly glauconitic limestone
with occasional inter-layered beds of green,
glauconitic siltstones . . + « « v ¢ 0 4 o . o
Limestone and siltstone: Greenish-gray,
fajrly thick-bedded, weathering to honey-
comb surface, crystalline, fossiliferous,
glauconitic limestone and green, glauconitic
siltatone. Siltstone occurs mostly frow

433 to 341 feet. 4 ¢ 4 4 o 4 0 v e 04 e e 4.
Limestone: Whitish-tan, 8 inch beds,

crystalline, and quite "hashy" . . « . . 4« . o

27

15

]

442-46¢

427-442

418-427
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19.

18.

Limestone: Creenish-obrown to cream, thin-
to thick-bedded, sometimes cross-—bedded,
fina 10 coarse, granular, coumonly glauconitic.
The beds vary considerably in thickness and
beda O to 4 inches thick somotimes comprise
layers 1 foot thick, In places there are
extremaly glauconitic beds 1 inch thaick,
Crean-colored, fsirly thiek ™hash' beds
commonly show much cross bedding. An intra-
formational conglomerate 8 inches thick
occurs just below 4uU2 feet, Irom 402 to

408 feet surface of beds shows rather
prominant cross-bedding. Acove 408 feet
there occasionally occur thin beds of
coarsely-granular, glauconite ‘hash" ., . . . . 30
Limestone: Yellowiash-green gray to light
cream, thin bedded, finely crystalline

to sublithographic and slightly glau-
conitic. Deds generally range froe 1/4

10 1 1/4 inches thick, with = few beus
ranging up to 6 incaes thick., iron 356

to 378 feet beds weather to a knobby,

I~
3

388-418
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wottled appeerance, with silt layers in

between limestones. From 37¢ to 384 feot

occur gray, fine-yrzined to suslithographic

beds with small interbedded bicherms. Ffrom

384 to 338 feet occur very thin beds of light-

tan to light-creaw 1imostond . + « +« « « « » o 32 356-388
17. Limestone: Light tan to light cream, beds I

to o inches thick, [inely crysialline to

sublithographic, and platy. 3Some ol the

limestones aslow cross bedding, . + . . . . . . 2 332-3568
18, Limestone: Grayish-white to buff or cream,

thin bedded, hard, asolid, and sublithographic.

Some thin beds of limestone intraformational

conglomerate occur hetween 312 and 332 feet,

A few beds of white, crystalline limostone

are present. The contact with the Point Peak

shale was placed at the first predominance of

hard tan, sublithographic limestone. . , . . 32 300-332
Total thickness o” 3an Saba measured . . . . 271

Point Peak ahale member
15, Limeatone and siltstone: Gray-brown, thin-

bedded, crystalline iimestone witi iuterbeuded,
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14.

13,

1z,

yellowish-gray siltstone. Some limestone beds
are up to 6 inches thick. Limestones pre-
dominate in the lower nart and silistones
in the upper part. . . . . + ¢« « « o+ . o4 . .
Linmest one, siltstone, and shale: Grayigh-
brown and yellow-stajned, finely crystalline
limestones; grayish-brown, micaceous silt-~
stones; and light brownish-gray shule., From
285 feet to 230.5 feet small bickerms occur.
From 272 to 273.5 feet and 275 to 177 feet
o yellow-stained, slightly glauconitlc and
"haghy" limestone ocecurs . . . . . . . . . . .
Dicherms: A thick zone of olive-gray,
mottled iight purplish-gray, microgranular

to sublithographic, stromatolitic reef lime-
atone. Beds o! shale and intralformational
conglomerate are wover in and out of the
bioherm layers . . . . . . . . . .. .. ...
Limgstone, siltsione, and shale: light
grayish-brown, fine-gruined limestore, light-
tan to light-gray, commonly calcareous Silt-
stones, and light-gray shale. leds o! silt-

stone and shale are 1/4 to & inches thick,

.18

55

37

o8

282-300

227-222

190-227



SO0 0 S ha e e b ety

EEREIE L TUTE LS S S Y

q etamiEgn

B e e e e s e

- et ol VgL b et

Ll Loab o

SUENL NN At NG

L

A ras N

HE N T

N




e7

with occasional beds of limestone 3 to 6

inches thick., A bed of limestone intra-

formational conglomerate is present from

177 to 177.5 feet. . + ¢ ¢« o 4 0 e e 0 00 o. . 22 168-160
Limestone and siltstone: Light-zray to

light-brown, fine-grained limestone, and

gray-grean calcareous siltstona. The lime-

stones are thinly bedded and argillaceous.

An intraformational conglomerate occurs in

the middle of this interval. . . . . . . . . . 7.5 180.5-168
Limestone, siltstone, and bicherms: Gray

to brown, finely-crystalline limestones,

gray to light-tan, ¢lacarecus siltatones,

and beds of small bioherms. The small

bicherms, about 6 inches in diameter, oceur

at 153 to 153.7 feet and 158.5 to 160.5 feet.

A 3 inch bed of intraformational conglomerate

is present near 158.5 feet. The contact with

the liorgan Creek limestone member was picked

at the top of the last medium-bedded, gzlau-

conitic limestone overlain by a predominance

of siltstone . . . . . . . 4 4 . s e 0 s .o s 12,8 148-160.5

Total thickness of Point Peak measured . . . 152
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Morgan Cresl: limestonc member

8.

©8

Limestone and siltstone: Light-tan to
greenish-gray, fine- tc medium-grained,
gensrally “hashy", zlauconitic, lime-
stones, and grayish-green, micaceous
siltstones. Deds of Loorthis "hash” 1
to 2 inches thick and interbedded with
siltstone occur frow 142 to 147 feet, A
light~tan, mediur-bedded, crystalline,
"hashy”, glauconitic limestone is present

at 147 to 148 feet . . 4 . 4 4 4 0 s s 0 e . . 8 140-148

Limestone and bioherms: whitish-gray to
greenjsh-gray, brown stained on surface,
fine- to mediuwan-grained, occasionally
silty, glauconitic limestone, and small
bioherms about 1 to 3§ feet in diameter,
Limestones have & platy appearance on
weathered surface, Bioherms occur from
118.5 to 12¢ feet, 130 to 132 feet, 134 to
135.5 feet and 138.1 to 138.5 feet, and
weather as gray, rounded knobs on limestone

SUPTACE. 4 & 4 » 4 4 s o s o 2 s v o o s s & s 3% 107-14C
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Limestone and siitatone: Alternating beils
ol greenish-gray, u- 1o 1 foot thick lime-

stones, and gray ziltstones. . . . . . . . .

Limestone and siltstone: whitlsli-gray, with
yellow stains, medium-bedded, mediuwn~ to
coarsely crystialline, ilauconitlic limestone,
and greenish-yray, :lauconitic siltstones and
‘o

silty shalea, orthijs eccur ot 07 leet,

3ilty shale intervals Jorm gentle breaks
Jn the S10P@ « . 4 ¢ 4 v 4 . e e e e e e
Limestone: VWhitish-gray {o gruy, {ine- to
coarse-grained, thinly-bedded limestone.

Beds alternate {row 1 to & inches thick.

VWeathered limestone gives platy anrearance.
‘There is much trilobite "hash" in the highly
glauconitic limestone near top. Also neer

the top there ure concentrations cf calcite

crystals, some 1/4 inch across. Possible

Loorthjs fragments from 58 to &0 feet. . . . . 16

Limestone: OGray to grayish-white, yellow
stains on surfacs, some thin purplish beds,

mediunm- to coarse-grained, highly glaucenitic

86

87-107

62-07

46-62
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and commonly 'hashy', The beds of the lower
and middle parts of this interval are 2 to
8 inches thick; near the top the beds
range up to 1 foot thiek. The “hash” is
usually made up mostly of trilobite frag-
MONES. . . . o . e v e s e s e s s e e e s . 18 30-46
3. Llimestone. Light purplish-brown, losing
purple color upward, sendy, and crystalline,
Beds are from 1 to 8 inches thick. TFossil
fragments snd ylauconite ure present. The
purple color is lost at 27 feet, . ., , . . . , 13 17-30
2., Limestone: rayish-purple, sandy, calcite
crystals with sand, and beds from 2 inches
to i foot thick. I'or a short distance upward
the beds become more purplish in color. Thise
is a transition zone. The contact with the
Welge sandstone member was picked at the
first apyearance of calcite in the purplish-
Brown beds . . 4 4 . v e s b e s s e e o T 10-17
Total thickneses of Norgan Creek measured . . 138
Welge sandstons member
1, Sandstone: Orange to tan, massive and

partly cross-bedded, fairly evenly sorted,
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and medium-grained, 9mall ridges form on

the weathered surfaco. The gsandstone becomes

whitich near the top . . . . . . . . + . . . _106 0-10
(Approximately lower half of Welge faulted

out)

Total thickness of Welge measured. . . . . . _10

Total thickness of section measured. . . . . . . 580
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