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CORRELATION BETWEEN SURFACE AND SUBSURFACE SECTIONS
OF THE ELLENBURGER GROUP OF TEXAS

Leo Hendri

cks

INTRODUCTION

The Ellenburger of Texas was first de- into several formations and the term El-
fined as a marine limestone formation of lenburger given group status (Cloud and

Cambrian and Ordovician age

(Paige, Barnes, 1948). The group forms an im-

1912), but recently il has been subdivided portant unit in the geology of Texas, its
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known extent in both surface and subsur-
face covering approximately one-half of the
State (fig. l_]. Consequently the Ellen-
burger has received the attention of many
geologists over a period of more than forly
years. The greatest amount of information
concerning the Ellenburger has come from
wells drilled in exploration for oil and gas.
This information from the subsurface iz the
basis for present concepts of the lateral
extent and regional changes in thickness
and lithologic character of the group (Sel-
lards, 1933b). The top of the group serves
as an important key horizon for mapping
structure in the subsurface of large parts
of north, central, and southwest Texas
(Sellards and Hendricks, 1946). Data
from well samples and cores have been
,used to make qualitative subdivisions and
correlations within the formation (Cole.
1942, p. 1398: Crowley and Hendricks.
1945, p. 413). No paleontological corre-
lations are possible from well data because
well samples and cores from the Fllen-
burger are practically barren of fossils.

Use of the term “Ellenburger” has some
geographlf‘al as well as nrf-nlorrua[ limita-
tions. Rocks in the sllbhurfat « of northern
Texas referred to as Ellenburger are iden-
tical with rocks in the subsurface of south-
ern Oklahoma referred to the Arbuckle
group (Decker, 1939). The two groups ex-
hibit recognizable differences in their re-
spective Lype areas, but the gradation from
one Lo the other is so gradual that no well-
defined transition zone can be recognized.
Both the Arbuckle and the Ellenburger are
assumed to lose their identity eastward in
a geosynclinal dastlc fac1e- of Ordovician
rocks (Sellards, 1938). Southward the El-
lenburger posbiblv ﬂradeq in part into the
limestone formation of Lower Ordovician
age recognized in the Marathon uplift as
the Marathon formation (King, 1937).
Westward a portion of the Ellenburger
probably erades into the Lower Ordovician
El Paso limestone (Richardson, 1909).
Northwestward the group in part may
grade into the Manitou formation of Colo-
rado (Brainerd, Baldwin, and Keyte,
1933). Thus the rocks referred to as Ellen-
burger are largely a facies unit deposited
in a great epicontinental sea.

The best evidence for stratigraphic cor-
relation of the group has come from field
study and interpretation of faunal evidence
from the outerop. Dake and Bridge

Thivknesses of units of the Ellenburger group (Lower Ordovician) as measured in various parts of the Lluno uplift.
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{1932) recognized several faunal zones of
Cambrian and Ordovician age in the beds
mapped as Fllenburger. In a recent co-
operative project V. E. Darnes, of the Bu-
reau of Lconomic Geology ol The Univer-
sity of Texas, and P. E. Cloud, Jr., of the
J. S Geological Survey, (Cloud and
Barnes, 1943) mapped portions of the Tl
lenburger outerop in detail in the Llano
uplift of Texas (PL I). A summary of
their major concepts concerning the group
follows.

The Ellenburger group is now limited to beds
of Lower Ordovician ape,

The Ellenburger is known 1o be present at the
surface only in the Liano uplift region of central
Texas, also known as the Central Mineral region.
The group was studied and mapped in detail, and
complete sections were measured in cight areas

. within the Llano uplift region {PlL. I). Recon-
ngissance studies were made throughout much of
the oulcrop arez of the group, which surrounds
and lies partly within the large topographic Lasin
at the center of the Llano uplift. Three formations
can be recognized as making up the group in the
area of its outerop.

The Tanyard, the oldest formation, is an in-
congistent series of limestone and dolomite heds
that averages 5% feet thick in seven measured
sections. Changes ju thickness are due chiefly to
thinning from east to west. The limestones and
dolomites characteristically have very abrupt
lateral gradation from one to the other. Two
members are recognized within the formatien.

The Threadgill, lower member of the Tanyard,
is predominantly dolomite but may be partly or
all limestone, depending on [acies. The member
is essentially nonglanconitic, nonarenaccous, and
without gilt in the eastern side of the regien, bhut
silt is present in it on the western side. The
member averages 234 feet thick in eirht sections
racasitred. Some  bases for recognitien in the
field are diagnostic fossils, coarseness of grain of
dolomite beds, typically nonporceluneous chert.

The Staendebach, upper member of the Tan-
vard, generally is made up of a lower dolomite
unit and an upper limestone unit but in places
is all delomite, The member averages 359 feet
thick in scven seclions measured. ¥ield recogni-
tion is based lurgely onm intermediate and fine
grain size of the dolomite, the typically porce-
laneous chert, and diagnostic Fossils.

The Gorman {ormation lics on the Tanyard
with some slight evidence of local disconformity.
The formation consists generally of a Tower unit
of microgranular dolomite and an upper unit of
limestone with dolomite oceurring in the middie
of this upper unit. The formation averages 463
fect thick In six seetions measured where crosion
had removed little or none of the tocks before
later deposition. BRecognition ol the formation is
bascd on diagnestic fossils, the usually very fine
grain of the dolomites, the uypically chaleedonic
te porcelaneous chert, and the presence ol sand
grains cccurring in zones.

The Honeyceut formation, lying conformably on
the Gorman, consista in its fullest known develop-

ment of a lower unit of allemating Timestone
and dolomite, a middle ucit of dolomite, and an
upper unit of limestone, The dolomitcs are gen-
erally microgranular, and the cherts are chalce-
donic to porcelancous. Recognition depends on
diagnostic fossils, generally lighter color of the
dolomites, absence of sand except in the lower
50 feet. The formation was entirely removed by
erosion belore later deposition in the western
hall of the outcrop arvea, and it was dillerentially
eroded over the remainder of the area. Thus no
definitive upper limit can be placed on the
formation from surface study. Tra greatest known
thickness at Lthe surface is 679 feet.

Field evidence &nd succession of [aunas indi-

“cate that deposition was almest il not entirely,

continuwons from time of deposition of the oldest
to the youngest rocks in the Ellenburger group.
Conglomerate at one locality and e slight ir-
regularity of contact at another indicale a pos-
sible break in sedimentation hetween the Tanyard
and the Gorman. Sediments apparently were
rather pure, chemieally precipitated, lime muds
that hecame limestone or dolomite under dia-
genetic processes, The Ellenburger in the ares of
its outcrop is remarkably free of terrigenous ma-
terial, sand in the Gorman formation being. the
must notable exception. The bulk of the evidence
indicates that deposition oceurved in a large,
shallow-water area separated from land ta the
south and east by 2 deep trough, or by persistent
currenls that suceessfully withheld water-borne
terrigenous material. Changes in faunal make-up
from one level to another possibly were due to
regional - changes in ocean depth, salinity, tem-
perature, or other conditions aflecting life in
the sea.

The Ellenburger lies with apparent conformity
on the Upper Cambrian in the western part of
the Llano uplift region, but irregularity of con-
tact indicates it may be unconformable with the
Upper Cambrian in the eastern part of the region,
Throughout the Llano region the Ellenburger has
a eompound uncenformity at its top, having been
reached by ervsion in some or all of its extent by
at least eight cycles of erosion, each followed by
overlapping deposition. Diflerential evosion has
brought about a thinning of the Elenburger west-
ward across the area of its outerop (Table 1,
P 6). Devonian and younger formations rest
vn successively older Ellenburger lLeds from east
to west, The Honeyent formation has all been
removed west of the longitude of western San
Saba County.

The Ellenburger contains beds of earliest Qrdo-
viclan age, being apparently conformable, in at
least a part of its occurrence, with Upper Cam-
beian. The group dees mot contain beds equiva-
lent to youngest Lower Ordovician in its outcrop
area. Lower Ordevieian beds younger than El-
lenburger are present at the surface in tLhe
Marathon, Van Horn, and ¥l Paso regions of
west Texas, in the Wichita and Arbuckle Moun-
tains of Oklahoma, and in the Ozark region of
Missouri and Arkansas. Regional correlation with
these areas is shown on Plate VL

The above summary presents briefly the
nature and stratigraphic significance of the
Ellgnburger as now defined in the area of
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its outcrop. In its subsurface occcurrence
the Ellenburger has been delined as in-
cluding beds up to the base of the Simpson
formation of Middle Ordovician age {Sel-
lards, }933a). Thus the Fllenburger in a
porliun of its pccurrence may conlain some
beds younger than any occurring in the
Honeycut formation in its thickest develop-
ment. The youngest known beds assigned
to the Honeycut fermation are overlain by
rocks of Devonian age. It seems most
likely that the hiatus of the unconformity
includes beds present underncath Middle
Ordovician in west and north Texas.
Whether those Lower Ordovician beds
younger than Honeycut as defimed should
be included in the Honeycut becomes a
matter of judgment based on evidence
from many sections. Especially, subsur-
face seections of north Texas should be
compared wilh sampled sections of Lower
Ordovician tocks present. in the Arbuckle
and Wichita Mountains of (klahoma. -

An understanding of the oceurrence of
the Ellenburger formalions in the subsur-
face involves:the use of dependable cor-
relative criteria common to both oulcrop
and subsurface data. Since faunal evidence
obtained so far in well data is too rare to be
of use, the physical or qualitative charaeter-
istics of the Ellenburger subdivisions offer
the only recourse [or correlative data to be
found in both outcrop and well samples.
The major lithologic characteristics may
serve to distinguish the group as a whole
from other rocks hut do not ofler evidence
for widespread correlation within the
group. Cloud and Barnes found thal grain
size 1n the dolomites was a general guide
for recognizing some subdivisions, and
. this is brue to some extent in more wide-
spread subsurface correlation. The alter-
nation of limestone and dolomite has no
stratigraphic significance, since one grades
laterally into the other in an unpredictable
manner.

The insoluble reﬂduea of the Ellenburger

offer the best qualitative evidence found_

to date for recognizing subdivisions within
the group. The possibility of subdividing
the Ellenburger in certain areas ol its sub-
surface extent on the basis ol insoluble
residues alone has been demonstrated
{Cole, 1942; Crowley and Hendricks,
'1945).. Cloud and Barnes noted char-
acteristics of the chert impurities in the
limestones -,and . dolomites on the outcrop

peculiar lo cerlain formalions. The char-
acteristics are evident in both the em-
bedded chert and the chert formed at the
surface under the processes of erosion. It
will be shown that samples taken from
surface sections and digested in acid will
yield residues that show a qualitative vari-
ance {rom one level of the Ellenburger to
anolher. The change in residue qualily
does not coincide with {ormational bound-
aries in every case, but the points of
change are sui‘hmently consistent that the
residues offer a clue to formation identi-
fication, if nel exact definition, The chief
assel of the residues is the fact that varia-
tions in residue quality can occur with age
despite little or no change in major type
of sedimentation. The chief weakness of the
ingoluble residues as an aid to stratigraphic’
study of the Ellenburger iz the fact that
residue quelity is an expresdion of facies
and can change laterally with change in
sedimenlary conditions affecting deposition
of insoluble material.

The term “insoluble residue” is hcre
used in the same sense as others have used
it (McQueen, 1931; Ireland, 1936). The
samples were treated with dilute hydre-
chloric acid or, in some cases, with dilute
acetic acid. The residual material Is there-
fore known to be insoluble only in those
acids.

One of the objectives of field work on
the Ellenburger was Lo oblain sels of sam-
ples from measured sections whose insolu-
bls residues could be compared with those
from subsurface sections. Therefore Cloud
and Barnes selected and marked sections

that offered the best opportunity for ob-

taining samples from beds in place. The
very carcful and painstaking field work of
Cloud, Barnes, and their assistants, princi-

" pally 1. B. Warren and R. L. Heller, has

made it possible to collect dependable sur-
face samples for comparison with subsur-
face samples. It iz with great pleasure that
this opportunity is used to express appre-
ciation for the excellent manner in which
they clarified the field relationshins of the
various sections. Grateful acknowledgment
is made for their generous cooperation in
gathering samples from the field {for com-
parison with samples from the subsurface.

Other sources of help on the subsurface
study of the Ellenburger include various oil
companies and geologists operating in
north and west Texas. Their generous help
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in making samples and residues available
for study made the project possible.

The work of investigation has bheen car-
ried on under the auspices of the Bureau
of Economic Geology of The University of
Texas, and the writer wishes to acknowl-
edge the great value of the assistance and
encouragement received from the Director
of the Bureau.

ACQUISITION AND STUDY OF RESIDUES
" FROM SURFACE SECTIONS

The insoluble residue characteristics of
each of the Ellenburger formations pre-
sented here are revezled in samples from
measured seclions in each of the areas
mapped in detail by Cloud and Barnes
(PL. T}. The samples are from six com-
posile sections, representing the lotal meas-
ureable thickness for each of the six areas,

and from one incomplete section. The sec-

tions are designated as follows:

Gorman Falls-—~Tanyard
Cherokee Creek

Warren Springs—Moore Hollow
Backbone Mountain

Johnson City

Threadgill Creek

Llane River

SIS TR =

Sampling the sections was done in part
by Cloud, Barnes, and assistants and in
part by the writer, assisted by L. E. War.
ren. All the sampling was based on meas-
urements by Cloud and Barnes. Prepara-
tion of all residues was under Lhe supem
sion. of the writer.

In sampling the Ellenburger, fresh chips
were broken from heds at as short vertical

intervals as exposures would allow. Chips.

from a 5-foot interval were combined to
form one sample. Diflerent types of rock
oceurting in a 5-foot interval were repre-

senled in their proper proporlion so far as

sight judgment could allow. Tach sample
wag crushed in a small jaw crusher and a
thorough mixing of {ragments from each
chip obtained. A uniform portion of each
crushed sample, ‘averaging about 30 gramis
of the material, ‘was used in making resi.
‘dues, The fines were nol screened from the
crushed material, but the rock flour result-
ing from the crushmg was removed by
washing and decanting before adding the
acid. Solution was carried out in 400-ml.
pyrex beakers, using approximately .12
‘percent hydrochloric acid, or approxi-
mately 10 percent acelic acid. After com-

“aeid,

plete digestion of the soluble rock the
clay-size particles were removed from the
residue by washing and decanting. The re-
maining rcsidue was dried on an electrlc
hot plate and bottled. :

This method of collecting and preparlng
surface samples for study was [ollowed be-
¢ause experience in using residues [rom

.the Ellenburger as an aid in stratigraphic

study has shown that the mass character-
jetic of the residues is'the most informa-
tive, Few, if any, residual materials are

individually, diagnostic of a [ormation.

Hence in “sampling for tesidue study, as
much as possible of the vertical extent of
the ‘formation must be included. Trench
sampling would be‘ideal bul is impractical.
Spot sampling at intervals of a few feet
will not catrh enough of "the mass char-
acteristics.

The residues were exammcd under a

‘binocular ‘microscope, using a magnifica-

tion of 15.6 diameters for the most part.
Light source was a fluorescent lamp with
a daylight-type bulb. The data considered
were “almost - entirely gualitative, -being
quantitative only' to the extent of sight
comparison ol quantities of malerials,

Residues obtained from-the Ellenburger
by treating: with ™ hydrochloric acid are
made up of four broad types ol material—
chert, non-clastic -quartz, claslics, and ac--
cessory constituenls. Fach of these types
oceurs in a variety of forms and combina-
tions, thus producing the qualitative varia-
tions that are significant in stratigraphic
interpretation. Chert is the most significant
material, occurring -in a wide variety of
textures, structures, and degrees of Lrans-
parency. The distinction between chert and
quartz is somewhat arbitrary, since all
types of chert are varieties of ithe mineral
quartz. In describing the residues the Lerm:
quartz is reserved [or material wilh the
fracture, luster, and crystal habit of the
mineral, By assigning symbols,” ‘either
colored or drawn, Lo represent the various
materials in residues, the succession found
in a section can be presented on a log
strip. Correlalion between sections can
best be at‘mmphbhrd hy matching plotted
logs. _

Samples from llmestone beds :'11 the
Ellenburger may be dissolved in acetic
in which the dolomite is insoluble.
Samples from the' limestone  portions of
several sections, both surface and well sec-
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tions, have been treated with acetic acid
for comparison with residues from hydro-
chloric acid. Few diffevences have been
discovered between the two types of resi-
dues. The acetic acid residues from sur-
face seclions have yielded a few conodonts,
but they are much too rare to be of nse in
stratigraphic work. The effervescence from
acetic acid is less violent, thus leaving
more of the delicate clay and fine clastic
aggregates intact. This particular quality
of the residues is an aid in distinguishing
fine-grained, gray Flenburger limestone
from similar Mississippian  limestone in
the subsurface of north Texas. Soft shale
fragments presetved in the acelic acid resi-
dues from the Mississippian limestone con-
tain fossil imprints while those from the
Fllenburger limestone do not. Although

Report of Investigations—No. 11

" very closely related to the major sediments

as to time of deposition, they may have
an entirely independent source. On the
olher hand, the various types of chert
found in the residues represent depesilion
from solution, just as the carbenates do.
Part of the cherls appear to be syngenetic
in relation to the enclosing tock, and part
have a secondary or epigenetic appearance.
The source of the syngenetic cherts may
be the same as, or very closely related to,
the source of the major sediments. The
epigenelic cherts may be the result of al--
teration of syngenelically deposited sili-
ceous " material, or their silica may have
been brought in by circulating ground
waters afler the deposition of the carbon-
ates and their accompanying syngenetic
materials,

Table 2. Genetic classification of residues.)

ALLOGENIC AUTHIGENIC ,
Syngenetic Epigenetic
Silt Chert (segregated) Chert (interstitial)
Sand Shale partings Quartz

Shale fragments (Clay masses
Mineral fragments
{e.z., mica)

Siliceons spicnles

Glanconite

Fossil fragments

Pyrite {crystalline)

Sedimentary feldspar, mica

Siliceous oclite and eoliths
Pyrite (imerstitial }
Anhydrite

Replaced fossils

Mreland, (1936) has given 5 wimiler classification of resldnes from lower Poleoroic formations of Oklshoma,

acetic acid residues do not seem to offer
much additional aid in the area and por-
tions of the seclion where they have been
used, the method has nol been given an
exhaustive Lrial. Tn other areas and por-
tions of lhe section positive results may
be obtained.

EVALUATION OF RESIDUES AS AN AID IN
ELLENBURGER STRATIGRAPHY

The insoluble residues obtained from
the Ellenburger deposits represent the ac-
cessory constituents in the main body of
rock. They are the products of minor
sources of deposits which were greally
overshadowed by the carbonate deposits.
The degree of relationship between the
sources of these major and minor deposits
may vary widely. On the one hand, sand
grains and shale fragments in the residues
represent . mechanical depeosition in the
midst of a chiefly precipitated sediment
and are syngenetic deposits in relation to
the enclosing rock. Although they are

e is conceivable that minor sources of
sediments, such as furnished the insoluble
malerials, may be modified or completely
disrupted by a change in conditions too
small to be reflected in the major portion
of the sediments. For example, the failure

"of some transporting agent that had been

depositing scattered sand grains in a cal-
careous deposit would not necessarily af-
fect the deposition of limestone. T.ikewise,
the modification of chert formation in
minor amounts would not necessarily af-
fect the carbonate deposits. Tlowever, any
change in conditions that modified the
type of insoluble accessory materials being
depnsited would be evident in the insoluble
residues. Thus the residues may in some
cases afford a more sensilive tool for de-
tecting changes in conditions than the bulk
of the sediments.

Accessory materials undoubtedly exhibit
lateral gradation from onc type to another
during the same time inlerval, varying with
the numerous local conditions influencing



Correlation Beiween Sections of Ellenbarger Group 11

sedimentation in a basin. Some accessory
materials, however, appear to be the result
of regional influences and carry through
minor changes in local conditions. Those
changes in residues due to change in local
condilions may be used for local correla-
lion only. A more widespread change due
to modification of regional influences may
be used for wider correlation. Average
temperature and solute content of the
water, for examplé, are regional conditions
subject to modification that may affect the

accessory materials throughoul a sedimen-

tary basin. :

In using insoluble residues as an aid in
stratigraphic study of the Ellenburger each
type of residue material has been carefully
evaluated and iz relied upon in correlation
only within the probable limits of ils de-
pendability. The syngenetic cherls are the
most widespread of Lhe insolubles and are
the most thoroughly disseminated through
the group. This, perhaps, is due to their
being rather closely related in method of
deposition to the major sediments, which
indicates that they are the result of re
gional influences and not local conditions.
By the nature of their occurrence, then,
the syngenetic cherts are the most impor-
tanl and diagnostic of the residue materials.

Other significant materials in the resi-
dues may be of diagnostic value but to a
lesser degree than the syngenetic cherts.
Any of the mechanically deposited mate-
rialz such as sand grains, shale inclusions,
and silty material may occur in zones that
can be correlated locally—within the limits
of an oil field, for example. Silicified ooliths
and oolitic cherts are more likely to be
due to specialized local conditions than to
widespread influences.

RECOGNITION OF THE ELLENBURGER
FROM STUDY OF SAMPLES

_ Gross lithology has long been a criterion

for recognizing Ellenburger rocks frem
samples. Typical Ellenburger limeslones
have a high degree of purity, light coler,
sublithographic texture, and complete ab-
sence of any direct evidence of organic
origin, TFracture of the limestone is sharp,
with a minimum of powdering along the
edges of small chips in crushed samples,
Typical Ellenburger dolomites have a well
developed sucrose texture, are generally
light in color, and also exhibit a high de-
gree of purity. These characterislics usu-

ally servé to distinguish the group from all
rocks found lying immediately above the
Ellenburger in the outcrop region. Dole-
mite in the Edwards formation ol the
Lower Cretaceous is the only similar rock
in the area.

Recognition ol the base of the Ellen-
burger from samples can be quite difhicult
where similar lithologies are in contact at
the systemic houndary. In the eastern and
southeaslern portion of the outcrop area
Ellenburger dolomites rest upon Wilberns.
dolomites, as illustrated by the Johnson
City section and the Gorman Falls-Tanyard
section (PL II}). The Wilberns deolomite is
usually finer grained than the Ellenburger
dolomite. Stratigraphic recognition is aided
by a study of insoluble residues. Lower-
most Ellenburger dolemites are character-
istically lower in residue content, with the
residues being marked by the presence of
granulated chert and waxy shale flakes.
Wilberns dolemites usually furnish more
residue, with granular chert predominating
and drusy quartz commeon.

In the western part of the outcrop area
silty, somewhat impure Fllenburger lime-
stones containing seme glauconite rest on
similar limestones in the Wilberns forma-
tion, az shown by the Llane River section
(Pl. II). Here the texture of the lime-
stones and the glauconite content [urnish
clues to stratigraphic identification. The
Wilberns limestones are typically granular,
in contrast to the extremely fine to sub-
lithographic texture of the Ellenburger
limestones, aind contain a greater abun-
dance of glauconile, Comparalive abun-
dance of glanconite is most easily ohserved
in the residues from the limestones,

Residues alone are not a dependable
source of evidence for identilying the Wil-
berns-Ellenburger contact throughout the
outcrop area. Ellenburger-type residues,
dominated by cherts, and Wilberns-type
residuez, high in silty, argillaccous mate-
rial, can be recognized in samples from
those formations througheut the outcrop
area. But in the eastern sections Ellen-
burgertype residues exlend down into the
Wilberns dolomites, and in the western
sections Wilberns-type residues extend up
into the Ellenburger. In the eastern sec-
tions the boundary can be determined
fairly closely from the residues because of
a change in the nature of the chert, as
noted above. In the western sections, how-
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ever, no widely dependable diagnostic
change occurs in the silty, argillaceous resi-
dues present both above and below the
boundary. Increase in the amount of
glauconite is an indication of Wilberns
age. This, together with the granular tex-
Lure of the limestones, seems to be the besl
criterion for distinguishing Ellenburger
irom Wilberns in samples from the western
portion of the outcrop area.

The transgression of silly, argillaceous
residue material across time lines as estah-
lished by fossil evidence is shown on Plate

II. The insoluble malerial is Lypical of Wil

“berns limestones but does occur in Wil-
berns delomites; {or example, in the War-
ren Springs-Moore Hollow section the ma-
terial is present in the lower portion of the
Pedernales dolemite member. Farther west,
in the Threadgill Creek section, the lower
half of the Threadgill member of the Tan-
yard formation yields silty, argillaceous
residues. Still farther west, in the Llano
River section, the material occurs through-
oul the Threadgill. The upper limit of the
occurrence of silty, argillaceous residues in
the Cambrian-Ordovician sections is pre-
sented as a transgressing but recognizable
bhoundary on the correlation chart of

Plate II.

RECOCNITION OF FORMATIONS
ELLENBURGER GROUI

IN

Recognition of the {ormations in the

Ellenburger group from a study of sys-
tematically sampled sections must be based
on rock characterisiics alone since no
microfaunal evidence is present. The rock
characteristics considered in the Fllen-

burger samples consisted of the lithology

and texinre of the original rock and the
various {ypes of materials present in in-
soluble residues from the samples. Stand-
ard lithologic Togs were prepared of all
composite sections thal were measured and
sampled. In addition, highly detailed logs
of the residues from each section were
made. Comparison of the lithologic and
residue logs from all the surlace sections
demonstrated that recognition of the Ellen-
burger formalions from sample logs is pos-
sible to a fair degree of accuracy.

The standard lithologic logs showing tex-
ture of the dolomites can serve only as
general guides when used alone. The best
evidence for recognition of [ormations is
found in the combinalions of residue asso-
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ciations shown on the residue logs. The

lithologic logs can be an aid in deciding -

exact points when used with the residue
logs, for it often seems logical to place a
formalion top where a change in lithology
or texture oceurs,

Careful study of the highly detailed resi-
due Jogs showed that the residue malerials
most perlinent to the recognition of the
formations can be classified as follows:

Non-granular chert
Granulaled cherl
Non-clastic quartz
Sand

Sile

Argillaceous material
Glauconite

Consequently a set of black and white
and color symbols waz devised for showing
on logs the occurrence of these materials
in the surface sections.

Non-granular chert is that in which no
grain could be distinguished under low
magnification. Chalky, earthy textured
r,herls porcelancous cherts, and inlerme-
diate types bordering on granular were
usually logged as non-granular. Those
logged as granular showed a definite grain
on the broken surfaces. The granulated
chert occurs in very rongh irregular frag-
ments- that have the appearance of being
ageregates of irregular chert grains.

The mnon-clastic quartz includes frag-

ments of the mineral quartz that are dolo-

moldic, drusy, or show other evidence of

. having heen deposiled in place in the rock.

The sand grains are rounded to sub-
rounded, usually frosted, quartz fragments.
The silt iz made up of sill-size’ siliceous
grains which appear to be clastic n origin,
Some ol the material, however, may be
the tesult of precipitation and growth of
small grains in place. The silt occurs holh
frec and embedded in argillaceous material.

The argillaceous material includes flakes
ol shale, claylike masses, and spongy,
porous masses not properly descrlbed as
either clay or shale.

For detailed discussion of res1due ma-
terial, see page 18.

Tanyarp FORMATION

The outstanding sample characteristic of
the Tanyard [ormation in the standard
section area of Tanyard and Gorman Falls
(Pl. 1[} is the predominance of granular
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chert in the residoes of all but the upper-
mest beds of the formation (sample descrip-
tions, p. 36). Non-granular chert ranging
from smooth, conchoidal to chalky in ap-
pearance may be present but not as abun-
dantly or persistently as granular chert.
The granular chert from the dolomitic
facies of the Tanyard is characteristically
dolomoldic. Drusy quartz is fairly com-
mon in the formation. The cherl and quartz
of the formation are largely interstitial in
occurrence below the weathered surface,
although large masses of chert form at the
surface as a tesult of concentration under
weathering processes. Thus, crushed sam-
ples of Tanyard rocks do not commonly
show free fragments of chert, even though
the percentage of insoluble residue may
be high. Oolilic chert, both granular and
non-granular, appears sporadically in the
Tanyard section.
" Tn the eastern seclions the Threadgill
member of the Tanyard formation can be
distinguished on the logs {rom the Staen-
debach. The Threadgill member contains
. the special type of granular chert best de-
geribed as granulated chert. The chert
appears as very rough, highly granulated
fragments, added to the other chert ma-
terials common to the Tanyard. In some
samples the granulated chert becomes the
most abundant material. Green and red
waxy shale {lakes also appear more con.
* sistently in Threadgill residues than in
Staendebach residues. Threadgill samples
average a noticeably smaller percentage of
résiduc material than either Staendebach or
Wilberns dolomite samples.

A marked change occurs in the nature
of the residues [rom Tanvard samples in
moving westward across the outcrop area.
The residue log of the Threadgill Creek
section, Gillespie County (Pl 1T}, shows
normal Tanyard-type residues from the
upper half of the member, but the lower
hali " hazs the argillaceous, silty residue
material similar to residues from the under-
Jying Wilberns. In the Llano River section,
located still farther west in Mason County,
the silty, argillaceous residues have replaced
cherty residues through all of the Thread-
gill and have transgressed slightly into the
bdse of the ql&(‘[](](’}]&(_}:l Most of the
Staendebach section has normal Tanvard
residues, with one notable feature: the
granulated chert typical of Threadgill in

the eastern sections is present in the Staen-
debach in the Llano River section. Thus,
the upper Tanyard can be recognized from
residue samples in the western outecrops,
but the lower portion is better distinguished
by the subgranular texture of the lime-
stones, as noled previously.

The uppermost beds of the Tanyard,
averaging about 100 feet in the outerop
sections, ‘do not furnish residues that are
typical ol the remainder of the formation.
The cherts in the upper beds are largely
non-granular and are similar in nalure Lo
those from the overlying Gorman forma-
tion. The chief distinction between the
residues of the upper beds and those from
the Gorman 1s the absence of sand in the
Tanyard residues. This criterion appears
dependable throughout the outcrop area.

It will be noted on the lithologic logs
(Pl. II) that the texture of lhe Tanyard
dolomites vanges from coarse to fine, with
coarse and medium predominating. The
coarsest dolomiles are found in the dolo-
mitic facies of the Threadgill member, with
the Staendebach dolomite grain averaging
somewhal smaller. The Tanyard limestones
all have a very smooth [racture and are
subgranular. In the eastern sections the
limeslones are pure and very light in color.
In the western sections the lower limeslones
become grayish and furnish silty, argilla-
ceous residues.

" GoumaN ForMaTION

Residue logs of the Gorman formation
outcrop sections (PL II) show the chief
constituents to be non-granular chert and
sand.  (Sample descriptions of type sec-
tion, p. 26.) Subordinate materials are
granular chert, quartz, shale, and other
argillaceous material. The non-granular
cherl consisls largely of smooth opaque and
smooth translucent varietiezs but includes
some chalky and subporcelanecus. The
chert for the most part is not interstitial,
and free fragments are found in the crushed
samples of the rock., The chert occurs in
thin seams, beds, and irregular nodules in
the limestones and dolomites and because
of its manner of occurrence is not typically
dolomoeldic. Zones of oolitic chert are
present. Near the middle of the fermation
some of Lhe cherl usnally conlaing embed-
ded sand grains. The sand in the Gorman
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residues is composed of pure, frosted gquartz
grains, and the larger grains are rounded.
The. sand cccurs both as scattered, indi-
vidual grains and as sandy zones in the
formations. Grain sizes in the sandy zones
show poor sorting, ranging from fine to
medium coarse,

The dolomites of the Gorman are per-
sistently finer in texture than the Tanvard
dolomites in the eastern Ellenburger sec-
tions. Grain sizes are fine to very fine.
However, in the Llano River section the
lower dolomites of the Gorman are coarse
in texture.

The occurrence of sand together with
the grain size of the dolomite in the eastern
area furnish the criteria for determining
hoth the base and the top of the Gorman
from samples. The overlying Honeyeut con-
tainz very little sand except in the lower

50 feet of beds.

HoNeEvycuT FORMATION

Residues from the Honeycut formation
“are compoged largely ol non-granular chert,
similar lo that in the Gorman. (Sample

descriptions [rom Gorman Falls—Tanyard’

seclion, p. 23.) In general, there iz a
slightly smaller percentage of insoluble ma-
terial in the Honeycut than in the Gorman.
Scarcity of sand in the Honeveut residues,
however, is the most noliceable difference
in surface sample residues {rom the two
formations. Thus, recognilion of the Ilon-
eycut from residues must be based largely
on the predominance of non-granular cherl,
with |he absence of the sand that charac-
terizes the Gorman. Dolomites of the
Heneyeut are similar to those of the Got-
man bul show a tendency to be finer
textured.” Most of the microgranular dolo-
mite ol the Ellenburger group is found in
Lthe Honeycut samples,

POINTS OF CORRELATION ON THE ELLEN-
BURGER SURFACE SECTION SAMPLE LOGS

The type section for the Fllenburger
group, as designated by Cloud and Barnes
(1948}, is the compaosite seclion made up
of their Gorman Falls, Spicewood Creek,
and Tanyard sections. They designated ihe
composite section made up of their Warren
Springs and Moore Hollow sections as'a
standard section [or the Ellenburger. The
logs of the two composile sections thereflore
are type logs to which other logs should he

referred.  Several correlative points are
evident on the two logs that can be recog-
nized on the logs of the other surface
gections,

The most marked and persistent feature
of Lhe logs is the change on the residue logs
from non-granular cherts above to granular
cherts below at a level near the top of the
Tanyard formation. The level marked by
the change serves as a dependable correla-
tive horizen for relaling the sections on the
basis of sample evidence, When the logs
are leveled on that horizon, the tops of the
Tanyard as determined by field and flossil
evidence are not far from alignment. Thus
it is felt that any section of the Ellenburger
including this portion of the section can he
closely correlated with the type Ellenburger
section. _

The presence of sand in the Gorman and
in the base of the Honeycut and the ahsence
of sand in the Tanyard are other character-
istics appearing on all residue logs of those
formations. Hence, the lowest occurrence
of sand makes a fairly good correlative
point, marking apprommately the basze of
the Gorman.

A granulated chert zone is }Jresent in the
Tanyard on all residue logs showing the
complete formation. The granulated chert
appears in the Threadgill member in the
eastern seclions and in the lower part of
the Staendebach in the westernmost section,

The granulaled chert zone is a good cor-
relative marker in the facies of the Ellen-
burger represented by Lhe castern sections
but indicates somewhat younger heds with
changing facies westward.

A sandy cherl zone is lypleally present
near the middle oi*the Gorman formation.
The chert is usually [ree ol sand even
though sand is abundant in the residue.
But in this particlar zone many of Lhe
sand grains are embedded in the chert.

The horizons present on the residue logs
listed above furnish the meuans for corre-

- lating the logs of the seclions and are a

valuable aid in recognizing formations from
sample information. No distinctive fea-
Lure of the gross lithology occurring per-
sistently at a given level 1s evident from the
sample study.

PROBLEMS IN RECOCGNIZING ELLENBUR-
GER FORMATIONS IN THE SURBSURFACE

The subdivision of the Ellenburger into
formations resls primarily on faunal evi-
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dence. But in choosing formation bound-
arics Cloud and Barnes used the best
physical breaks available in the rather
homogeneous group of beds. Thus the for-

mations are essentially time-rock units with-

fairly mappable boundaries marked by
changes in such physical characters as
grain size ol the dolomite, occurrence of
sand, and nature of contained chert. When
physical evidence [ails, fossils can be sought
to help establish formation boundaries in
surface mapping. FEach [ormation carries
a definite age meaning.

Recognition of formations from subsur-
face samples must be based on physical evi-
dence alene. The point of grealest concern
is whether or not the physical evidence
available continues to have the same age
significance that it has ar the surface.
Evidence from the surface section sample
togs supporls the idea that some of the
physical evidence usable in correlating the
sections does have age significance. The
most dependable horizon rtecognizable in
the samples is Lhe level marked by the
change from non-granular to granular
chert in the residues. This change occurs
consistenlly near the top of the Tanyard
formation, regardless of the localion of
the section. Other marked zones; such
as the granulated chert zone of the Thread-
gill member and the sandy chert zome
of the Gorman formation, appear to have
consistenl age significance over a lavge
area in the eastern portion of Lhe outcrop
area. In a westerly direction the granu-
lated chert zone to somec extent appears
to migrate up the seclion across time
lines. Tt is in the easlern portion ol the
outcrop arvea that the type and standard
sections arve located. Therefore, the suc-
cession as developed in the eastern sections

may be thought of as representing typical

Ellenburger facies. Sample log evidence
indicates that wherce typical Ellenburger
facies is developed the physical evidence
has age significance, and Lhe time-rock unit
type of formation can he recognized on the
basis of that evidence.

CORRELATION OF ELLENBURGER SUB-
SURFACE SECTTONS
" CuntrAL TEXAS TO NorTE TEXAS

Hundreds of wells have penetrated a por-
tion of the Elfenburger section in the sub-
surface of north-central and north Texas.

A few wells have drilled through the group,
and many have drilled several hundred feet.
Enough sections are available for general
correlation of the Ellenburger beds of the
area with the formations defined at the
surface, o

Plate IIT presents the plotted logs and
stratigraphic correlation charl for a series

of sections on 4 Lraverse from the southern

side of the Llano uplift northward to
northern Archer County.  All {formations
described at the surlace can be recognized
along the traverde al lcast as far north as
Erath and Somervell counties. In northern
Archer County the Tanyard-Gorman bound-
ary can be determined, but availahle eri-
leria fuil to distinguish the Gorman-Honey-
cut boundary or to establish clearly the
base of the Tanyard. Residues from the
enlive upper Ellenburger section hecomé
notably arenaceous in extreme north Texas.
It is felt that the subsurface Ellenburger
sections in Lhis area can best be correlated
wilh surface sections exposed in the Wich-
ita Mountains of Oklahoma.

Plate IV presents the sections and their
correlations on a traverse from Fisher
Connty eastward Lo Somervell Counly.

The well seclions of north Texas have
been corrclated with the surface sections
very largely on the basis of evidence on the
residue logs. The best control point for
correlaling the sections is again the conlact
of the granular and nen-granular chert
zones, as was true with the surface sections
alone. This characteristic change in chert
type has heen observed in ull the wells
invesligated in north Texas that contain
that particular portion of the section, Be-
cause of ils persistent appearance near the
same stratigraphic level throughout the
outcrop area, the level is considered a
lairly dependable time marker. For this
reason the top of the Tanyard has been
placed at the top of the granular chert zone
in the subsurface sections. This probably
vesults in a slight error in correlating with
the surface sections, bul it does offcr a -
consistenit correlation of the top of Lthe for-
malion from well 1o well.

The criteria for recognizing the base of
the Tanyard change wilh geographic loca-
tion. The problem seems identical with
that encountered at the surface, The most
easlerly wells that pass through the Ellen-
burger encounter a dolomite section below
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beds bearing typical Tanyard residues {Sea-

board Ne. 1 Dawson in {amilton County,
Pl. I, and MeCarthy No. 1 Hedrick in
Erath County, PL. IV). Residues from this
lower dolomite section are similar in na-
lure and abundance o those from the
Pedernales dolomite member of the Wil-
berns formation. They are therefore con-
sidered Cambrian in age. The lower portion
of the Tanyard in the easterly sections con-
tains residues ‘typical of the Threadgill
member; that is, a proportionalely small
amounl of residue containing waxy shale
flakes and some granilated chert. Sections
penetrated so far indicate that the Thread-
gill and Staendebach membhers of the Tan-
yard are recognizable in an area extending
from western Eastland County to eastern
Erath County in width (Pl. IV} and reach-
ing northward at least through the latitude
of the north edge of Erath County., The
top of the Cambrian in the eastein sections
in this area is placed al the point of sudden
in¢rease in amount of residue, which con-
tains an abundance of granular, drusy,
delomoldic. chert and drusy quartz,

In moving west across the above de-
scribed area the Upper Cambrian residues
change from predominantly chert to silty,
argillaceous ‘material. © Oh the basis of
evidence seen in the surface seclions ‘it Is
assumed that the change to silty argilla-
ceous residues continucs upward into the
Tanyard formation in a westerly direction.
In eastern Taylor County (Pl. IV) the
lowermost TFanyard beds -apparently con-
tain such residues. .
the longilude of -eastern Taylcnr County
westward the Tanyard-Cambrian boundary
is best determined. on the granularity of the
limestone, if. present, and-abundance of
glanconite in the Cambrian, as is lthe case
in the western portion of the outcrop area.

Determination. of the Gorman-Honcyont
houndary can-be made. with less assurance
than the other stratigraphic boundaries in
the section, The sandy characler of the
Gorman residues is a general  guide
throughout most of the north Texds area.
Accordingly the lop of the Gorman is
placed at the top ol the persistently zandy
residite section found in wells in the area
extending from the outcrop of the Ellen-
hurger -northward to approximately - the
Archer-Youmg County line.” Trom aboul
this" latitude -northward - the entire upper

Therelore, from about.

Ellenburger section furnishes sandy resi-
dues, and the Gorman and Honeycul have
not been distinguished from each other in
sections in Archer and Wichila counties.

It is the opinion of the writer that com-
plete Ellenburger sections ‘in the Archer-
Wichile County latitude include beds that
are younger than Ellenburger at the out-
crep. A careful comparison should be
made of sample criteria from the subsurface
sections with sample criteria from surface
scelions in the Wichita and  Arbuckle
Mountains of Oklahoma. Such a compari-
son may reveal evidence for correlating the
extreme north Texas Ellenburger with for-
mations of the Arbuckle group. Should
this be so, the youngest Ellenburger beds of
north Texas may correlate with the upper
Kindblade or lower West Spring Creek for-
mation of Oklahoma. Cloud and Barnes
(1948, p. 65) considered the West Spring
Creek and approximately the upper third
of the Kindblade to be younger than Hon-
eycut at the outcrop.

Plate IV presents the thinning of the
Ellenburger group westward by erosional -
loss at the top and probably depositional
thinnihg of the Tanyard at the hase. In
Taylor Counly the Honeycut is missing,
185 feet of Gorman remains, and the Tan-
vard is 370 feet thick, In Fisher County -
all the Honeyeut and Gorman section is
missing, and only 300 fect of Tanyard is
present to represent the group.

" Prolific oil production from the Ellen-
burger has been found in only one field to
date in north Texas. The K. M. A.-Ellen-
burger field of Wichita and Archer coun-
tles is producing in part from the top of
the Tanyard and in part from the hase of
the Gorman {ormation (Shell No. 18F
Presion, Pl. IT1). Crowley (1946)* has
shown that there is a remarkable difference
in the initial polential production from the
two formations. The wells completed in the
Tanyard in general have inilial polenlials
grealer Lhan 1,000 barrelé of oil per day.
The wells completed in the Corman in
general have polenlials less than 500 barrels
per day. -

CENTRAL TrExas To WEsT TEXAS

Wells drilled in an area extending west-
ward from the southernmost edge of the

2Contact of Crowley’s Units B and & iz \he Gurm'm
Tanyard contact of this paper.
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Ellenburger outcrop area encounter a uni-
form section of Ellenburger beds. Plate V
presents the logs and a correlation charl for
a traverse extending from Blanco County
westward to Crane County. The zections
have been correlated almost entirely on the
basis of the residue logs. Tesidues are
sufficiently similar to those of the outcrop
samples to permit a reasonable corrclation.

The Tanyard formation is recognized by
the granularity of its chert residues. Most
of the Tanyard sections contain a granu-
lated cherl zone, similar to the Tanyard of
the Llano River section in Muson County
(Pl. TI). The major change in residue
characteristics is the presence of sand in
the west Texas sections. The Tanyard is
underlain in some sections by a highly
glaveonitic limestone which is tentatively
correlated with the Wilberns formation of
central Texas, This correlation admittedly
is debatable, it being possible to argue that
the glauconitic limestone facies of the Wil-
berns has simply migrated up the section
into beds of Ordovician age. The Tanyard
of west Texas is less than half as thick as
that at the outcrop. Most Ellenburger sec-
tions in west Texas have about 300 feet of
Tanyard. Lithologically the Tanyard of
west Texas is a medium to coarze dolomite.
Good porosity is evident in some portion
ol most sections.

The Gorman-Tanvard boundary is placed
at the top of the section dominated by
granular chert as in north Texas. The
Gorman residues of west Texas contain a
slightly larger percent of granular chert
than do those of central Texas, bul non-
granular chert iz a persistent and usually
dominant constituent of the Gorman resi-
dues. Also the granular chert in the Gor-
man is extremely {ine to subgranular. Sand
is commonly present, usually as [ree grains.
But a non-granular, sandy chert zone in
the upper part of the fermation is charac-
teristic. The upper boundary of the Gor-
man is not a well-defined horizon but must
be determined by correlating horizons
above and below the houndary, as noted
below.

The upper part of the Gorman is com-
poszed of very fine dolomite, showing little
evidence of porosity. The lower portion of
the formation is made up largely of me-
dium Lo coarse dolomile. These lower beds
exhibit sporadic zones of porosity.

All the Ellenburger above the G;orman in
west Texas is here placed in the Honeycut
formation. Correlation of the residue logs
and thicknesses of sections indicate that
only a minor portion of the Ellenburger of
west Texas is younger than the voungest
Honeycut exposed al the outcrop {PL V).
There is no marked physical evidence for
defining a formation younger than Heney-
ctt, Therefore, it is considered logical to
place the youngest Ellenburger beds in the
subsurface of west Texas inthe Honeyeut,
even though some of those heds may be
younger than any Honeyeut al iis type
locality.

The residues of the Honeycut are largely
non-granular chert, with some sand and
granular cherl. Both sand and granular
chert occur in slightly smaller percentages
than in the Gorman. One granulated chert
zone occurs rather persistently in the lower™
part of the formation. This granulated
zone and the sandy chert zone in the upper
part of the Gorman serve as correlative
aids in determining the Gorman-Honeycut
boundary. The houndary is placed be-
tween the above described zones at a point
on the residue logs where there is a slight
increasc in residue percentage, with an in-
crease in Lhe percentage of granular chert
in the residue. This point is usually about
midway between the granulated chert zone
of the Honeyent and the sandy chert zone
of the Gorman.

The Honeycut in most localities conlains
a sublithographic, white limestone member
in its upper part, with the remainder of the
formation being compased of very fine to
extremely fine dolomite. Any porosity
present is correspondingly fine. - The for-
mation is rendered more porous and per-
meable by fracturing in areas of sharp
structural disturbance.

The series of sections and logs presented
on Plate V are designed to establish a
reference cross section to which other sec-
tions in west Texas can be referred. The
traverse of the sections follows the trend.
of what may be termed the “normal”
facies of the Ellenburger. That is, all the
formations arc present and contain lithol-
ogy and residues similar to the iype and
standard sections of the Ellenburger.
Farther westward this facies must grade
into the impure dolomitic rocks making
up the El Paso formation exposed on
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Beach Mountain in the Van Horn region.
Southward the Ellenburger of west Texas
must eventually grade largely into the im-
pure limestone facies represented by the
Marathon formation exposed in the Mara-
thon uplift. But until the Ellenhurger
loses its identifying characteristics in ad-
jacent facies it should be possible to
recognize its formations by comparison
of ingoluble residue logs.

Excellent oil production has heen ob-
tained from all portions of the Ellen-
burger seclion in west Texas. Both frac-
ture and interstitial porosity occur, de-
pending on the geological history of the
structure. The seciions on Plate V include
the Humble No. 4-C Tee, a well in the
Todd field of Crockett County where Ellen-
burger production is from the Honeycut
formation.

SYSTEMATIC DISCUSSION OF RESIDUES®
CHERT

The term “chert” is applied 1o the cryp-
tocrystalline varieties of quartz found in
the residues, regardless of color. The
chert iz composed mainly of microscopic
fibers of chalcedony or particles of quarlz,
or a mixture of both. The quality of the
chert that has proven to be diagnostic in
studying the Ellenburger is texture. Three
main textural groups found in the Ellen-
burger residues have been designated as
smooth, gramelar, and chalky. The majority
of the chert encountered.can he readily
placed in one of the major groups, with a
small minority showing intermediate non-
determinate characteristies. Each of the
textural groups shows variations in ap-
pearance, making it possible to subdivide
each group into recognizable types.

The chert described as smooth textured

has a cenchoidal to flat fracture surface
devoid' of roughness, 1t has no distine-
tive struciure, crystallinity, or granularity.
Some of it is botryoidal in form. The
types recognized are ordinary, chalcedonie,
and porcelaneous. The ordinary smooth
cherl typically has a flat fracture, may be
any color but is usvally white or gray, is
mostly opaque but some variations show

Mn Fune 1946 2 group of geclogists familiar with residus
wark met in conferemce in Midland, Texas, and worked out

a systematic classification bused on appearance and agreed

on Jdescriptive {ecme for materinls foond in vesidwes. All
deseriptions  of the appearance of Ellenburger residues
follow the nutline published as a zesult of Lhe eodlorenee,
See Trelend and athers (1947,

slight translucency. Tt occasionally pre-
sents & motiled or llocculated appearance.
It is generally homogeneous but may have
slight cvidence of granularity or crystal-
linity. The chalcedonic smooth chert is
transparent Lo translucent and is described
as smoky, milky, waxy, or greasy in ap-
pearance. Variations are linted with vaxi-
ous colors, but the most common is light
blue-gray, It can also be fincly mottled
or have flocculated inclusions. The frac-
ture is more usually conchoidal than flat.’
The porcelaneous type of smooth chert has
a very smooth fracture surface, is opaque
to subtranslucent, and is typicafly china-
white, resembling china-ware or glazed
porcelain. Tt grades into an extremely fine
granular chert resembling unglazed por-
celain.

The granular chert found in the Ellen-
burger ‘residues is composed of distinguish-
able grains, granules, or druses, It has an
uneven, or rough, fracture surface and a
dull to slightly glimmering Iuster. Frag-
ments of the chert range from hard to soft.
Two types recognized are designaled as
compact and granuleted. The compact
type is mostly homogenous, has relatively
uniform-sized grains, and some of it ap-
pears saccharoidal. The grain size varies
from an extremely fine type that is sra-
dational from the smooth porcelaneous up
to a size that is easily distingnishable un-
der 10-power magnification. The grains
rarely reach 0.5 mm in size. The granu-
lated type of granular chert is composed
of tiny grains or granules of chert tightly
to loosely held together in small, irregu-
lar masses or fragments. The individual
grains making up the small masses may
appear saccharoidal, grade from angular
to drusy, and range from exiremely fine up
to grains 0.5 mm in size. This type of
chert seems always to be well disseminated
through the enclosing carbonale rock and
is found more commeonly in dolomite than
in limestone,

The chalky chert in the Elenburger
residues is so called because of its textural
resemblance to chalk. Much of it bears a
strong resemblance to tripolite and may be
tripolitic in origin in that it may represent
an aggregation of siliceous particles, the
particles heing possibly colloidal in size.
Some of the chert may be an alteration
product formed by the leaching. of other
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kinds of chert, notably the smooth vari-

eties, Fragmenls have an uneven or rough
fracture and usvally a dull or earthy ap-
pearance. Somec varielies are exiremely
fine porous.

All the Ellenburger cherts exhibit a
variety of structures. The mest common
structural features are described as porous,
dolomeldic, oolitic, pseudo-oolitic, comol-
dic, lacy, drusy, banded, and dolomorphie.
In addition, the chert may be sandy, silly,
spicular, quartzose, and very rarely fossil-
ferous.

Dolomoldie chert contains dolomelds, a
dolomold being a rhombic opening left in
an insoluble residue by the solution of an
embedded dolomite erystal (Ireland and
others, 1947). The occurrence of the dolo-
molds tay vary from widely scattered in-
dividual openings to very closely spaced,
interconnecting openings. The latter oc-
currence results in a skeleton-like strue-
ture and is described as siliceous skeletal
dolomolds. The skeletal dolomelds are
interstitigl chert filling what otherwise
would be pore space between the dolomite
crystals.

Oolitic chert contaivs ooliths {DeFord
and Waldschmidt, 1946). Ooliths as ap-
plied io insoluble residues of the EMen-
burger are spheroidal bodies with a nu-
cleus or central mass enclosed by one or
more surrounding layers of the same
or different material. The ooliths are
typically siliceous but are very rarely
composed of clay, pyrite, or limonite. The
eoliths in some cases are of different color
and texture than the surrounding matrix.
The occurrence varies [rom widely scat-
tered lo very closely spaced, the latter oc-
currence torming essentially a siliceous
oolite. The ooliths alsé occur free or in
loosely held aggregates. The ooliths grade
from very small to large but generally
average about 1 mm in size. Internally
the ocoliths have either a distinet or indis-
tinct nucleus surrounded by concentric,
radiate, or massive material. Externally
the ooliths are smooth or coverﬁd with
very [inc druse,

Psendo-oolitic chert contlains rounded,
pellel-like hodies with no peripheral layer,
some of which do not exhibit sharp dis-
tinction hetween pellet and. matrix. Origin
of this particular slructure is.obscure and
possibly varied. The pellets possihly are

ooliths with the outside layer absorbed in
the process of replacement, or they may
result from replacement of pellet lime-
stone. A similar structure has been de-
scribed as pseudospicular hecause of its
resemblance to the pattern formed by the
spicalar meshwork of certain lithistid
sponges (Cloud, Barnes, and Bridge, 1945,
p. 136).

Both oolitic and pseudo-oolitic chert
may be largely the result of replacement.
The replacerment possibly involved the
spherical bodies only, or it could have
affected both bodies and matrix.

Oomoldic chert contains spherical cavi-
ties formerly occupied by ooliths, each
opening being an ocomold, The size of the
oomolds ranges from microscopic to easily
megascopic, and the average is approxi-
mately 1 mm in diameter. Their occur-
rence varies from widely scatlered to very
abundant. If the ocomolds are so abundant
that the constituent chert makes up 25 per-
cent or less of the mass, the chert is
described as skeletal comoldic,

Lacy structured chert is a highly porous
chert with trregular openmgs, the eon-
stituent chert comprising 25 percent ot
less of the mass. This chert is largely in.
terstitial material, filling irregular spaces
in the carbonate rock ;hat would otherwise
be porous. Halely, the lacy chert appears,
to be organic in origin, possibly associated
wilh some form of plant Jife. In the latter
case the cherf is nobt interstitial in
character but simply embedded,

Drusy chert is in part, at least, enerusted
with subbedral quartz crystals. Size of the
crystals ranges from microscopic to mega-
scopic. The granular cherts are much more
commonly drusy than the smooth or
chalky cherts.

Banded chert is made up of layvrq with
either textural or color variations. The
layers are microscopic or megascopic.
They are flat, as in banded vein filling, or
curved, snggesting concrelionary structure.

Dolomorphic chert is formed from pre-
viously delomitic or dolomeldic chert
whose dolomite rhombs have been re-
placed or their molds refilled with another
mineral. “Dolomorphic” is synonymous
with “dolocastic” as used by Cloud, Barnes,
and Bridge (1945) but is preferable in
order to avoid confusion with “dolocastic™
as used by other writers (McQucen, 1931).
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To be present in insoluble residues, dolo-
morphic chert must have the dolomite
rhombs. replaced or their molds filled with
an insoluble mineral, It is rare in Ellen-
burger residucs,

Spicular chert conlains siliceous or si-
licified spicules, chiefly sponge spicules.
Generally the spicules occur ag individual
needle-like bodies embedded in the chert,
but in some samples the meshwork formed
by a mass of the spicules is preserved. Oc-
currence of the spicular chert is indicalive
but not absolutely diagnostic of ecrtain
levels of the Ellenburger,

(Juartzose chert contains inclusions and
veins of crystalline quartz, ranging from
microscopic o megascopic.

QuarTz

Quartz in the Ellenburger insolubles
means the nondetrital occurrence of the
crystalline, colorless, clear 1o cloudy min-
eral. It occurs in enhedral, subhedral, and
anhedral forms. The euhedral quartz cc-
curs as doubly terminated crystals em:
bedded in the carhonate rock and as free
crystals in the residues. The crystals vary
from microscopic to megascopic in size
and from fine, needle-like to short and
stubby in shape. The subhedral quartz
occurs chiefly as drusy encrustations om
rock surfaces. When the encrustalions
have been removed from carbonate rocks
by solution they occur in the residue as
free or clustered, partially developed cry-
stals. The anhedral.quartz shows no out-
ward crystal development. It exhibits tex-
tures ranging from smooth, glassy 1o
granular and granulated.

- CrLASTICS

Fhe constituents of clastic origin found
in the Ellenburger residues are the argil-
laceous materials—clay and shale; silty
material; and sandy material. These con-
stituents occur generally disseminated
through the carbonate rock but may occur
as small, discontinuous seams or partings.
All the material incleded in this category
is considered to be detrital in origin. This
distinction  becomes difficult. and many
times a matter of individual judgment
when dealing with finely divided, prohably
precipitated silica and fine silt.

A large portion of the argillaceons ma-
terial in Lllenburger residues is clay-like
in appearance and is here referred to as
clay. It occurs interstitially in limestone
and dolomite, in two principal forms. One
form is best degcribed by the term spongy
and occurs in porous, earthy, f{ragile
masses. The other form is flaky, the flakes
being usually very crinkled and irregular
in shape. The clay exhibits many of the
structural forms found in chert including
dolomoldic, skeletal dolomoldic, lacy,
oolitic, or ocomoldic forms. It also con-
tains silt or sand grains in some occur-
rences. The color generally is dull gray
to white, but shades of purple, red, and
green occur. The faky form is much more
abundant in limestone than in dolomite.

The shale in Ellenburger insolubles oc-
curs as thin partings and interstitial fill-
ings in the limestone and. dolomite. In
texture it grades from waxy to granular
and is hard to soft in character. The
majority of the shale is some shade of gray,
but green is common, with maroon, brown,
and purple being more rare. Laminated,
porous, dolomoldic, velilic, and comoldic
forms oeccur. Impurities make the shale
silty, sandy, micaceous, pyritic, or glau-
conitic. :

Silty material in the residues is char-
acterized by detrital quarlz grains of silt
size, that is, [arger than clay particles, and
with a maximum of approximately 1/16
mm. The sill oceurs in the residue as
Joose grains or as poorly to well consoli-
dated aggregates. The aggregates are
usually held together by an argillaceous
matrix. In some occurrences the silty ma-
terial is sandy, glaucenitie, pyritic, or
micaceous. In addition the well-consoli-
dated aggregates exhibit porous, dolo-
moldie, oolitic, or oomoldic structure.

The sandy portion of the clastic material
in the residues occurs largely as loose
grains in the residues but 2lso is present in
poorly to well-consolidated aggregates. The
aggregates are in a shale, chert, or quartz
malrix. The grains are, with rare ex-
ception, composed of clear quartz. They
range in size from just above silt size to.
more than 2 mm. The most common form
is subrounded to rounded with a {rosted
surface. A minor portion of the sand
found in the Ellenburger is angular. Still
fewer of the grains exhibit secondary
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growth. The sand occurs in laterally dis-
continuous zones in the carbonate rocks.
The amount of sand in the zones varies
from widely scattered grains to very
abundant. But rarely docs the sand be-
come abundant enough to form sandstone.
Some zones are gradalional at the top and
bottom, while others show an abrupt disap-
pearance of sand from the section at either
~ the top or botlom of a zone,

AccessorY MATEKIALS

Accessory materials are those that oc-
cur sporadically, or more or less continu-
ously in small amounts, in the Ellenburger
residues. These malerials are both mineral
and organic in nature.- Brief mention of
each follows,

Pyrite is the commonest accessory. It
oveurs as interstitial filling and as indi-
vidual crystals. The crystals range from
microscopic to megascopic in size. The
pyrite is often associaled with waxy shale
partings in the rock, occurring as minute
crystals embedded in the shale. Some of
the mineral called pyrite may actually be
marcasite, as distinction belween the
minerals in small occurrences is difficult.

Miea, commonly muscovite, more rarely
biotite, occurs as very small, thin flakes.
The flakes occur either free or embedded
in the shale or any of the aggregates found
in the residues. .

Feldspar appears rarely in the residues
as minule, light-colored crystals, probably
sedimentary in origin. Feldspar also oc-
curs as detrital grains at certain places in
the Ellenburger.

Limonite is more common in residues
from surface samples than from well sam-
ples. Commonly it appears to he replace-
menis of pyrile, .

Anhydrite appuars erralically in sub-
surface sections of the Ellenburger,
usually in a clear, crystalline form. The
common occurrence of anhydrite in drill-
ing muds makes it difficult to determine
small amounls in place in well samples.

Glouconite occurs in  the residues
usually as small grains, either free or em-
bedded in shale or silly aggregates. It oc-
curs also as interstitial filling and is dolo-
moldic when thus occurring in dolomite.
Glauconite is more common in the lower
portion of the Ellenburger than elsewhere.

Millerite, in typical needle-like crystal
clusters, occurs very rarely.

Fossil fragments are too rare and non-
diagnostic o offer faunal cvidence with -
correlative significance. The commonest
frapments are sponge spicules, either frec

" or embedded in chorl. Both simple, needle-

like forms and six-pointed, hexactinellid
types are found. Rarely small gastropods
and fragments of brachiopods in siliceous
replacements are found. As noted above,
a few conodonts have been oblained from
acetic acid residues of limestone samples.

Beekite is a form of chaleedonic chert
associaled with fossil rteplacement. The
cherl forms a series of rough, bulton- -
shaped bodies made up of roughly con-
centric rings of chert, partly or wholly
covering the fossil surface. The malerial
is [requently observed on the outcrop, and
fragments of the beekite bodies appear
sporadically in the residues.

Other insoluble minerals and materials
than those mentioned above undoubledly
oceur in trace amounts in the Ellenburger
residues. An exhaustive study and identi-
fication of all the more rare constituents
of the residues has not been attempted by
the writer. Goldich and Parmelee (1947)
have published detailed analyscs of sam-.
ples {rom portions of Ellenburger surface
sections,
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SAMPLE DESCRIPTIONS

GorMAN Farrs Secrion, San Saps anp Lamrasas CounTies, TExAs

Feet
below tap
Homeycut formation, 0325 feet— )
Dolomite—extremely fine, very light gray 0- 5

Resmue: Cloy—sponge-like, yellow, Silt—fine quarts. Chert —trace smooth, white,
grading to chalky., Sand—fcw fine, rounded frosted grains. Spicule—fine, needlelike.
Dolomite—extremely fine, ash-gray, 50' percent, Limestone--smooth ash-gray, 50 percent 5- 10

Rrsioue: € .’!a}f—spong&hke and flaky, white. Sift—quartz, grading np to very [ne
sand. Send—small amount, grading to silt. Chert—tirace while, smooth, very roughly
nodular,

Limestone—smooth, very light gray ... ... . 10- 15

Rrsibve: Clay—ocrinkled Haky, light bufl, some white. Chert—trace smooth ].1ght
buff. Silt—trace, .

Dolomite—extremely fine, ash-gray . . . . ... 15- 20
Resmue: Clay—sponge-like, lacy. :

Limestone—smooth, dove-gray, 90 percent, Dolomite—extremely fine, light gray, 100
percent ... ST 20- 25
Rrsmur: (Jhcrh—ordmary “smooth and porcelaneous, wlute chalky, finely porous;

some fine granular, white. Spicules—abundant, needlelike, cnrving, and finely branch-

ing. Clay—spongelike, white to hufl.

Dolmite—extremely fine, light cream-colored, 50 percent. Limeston&---smdolh, gray,

50 pereemt . . .. 25— 30
Resivue: Ciay—sponwc-llke “and ﬂaky, whlte some marcon. Chert—small amount
hard, chalky. Spicufes—fine, neadle-like, some with extreme]y fine end filament.

Dolomite—extremely fine, light cream and ash-gray .. . SO UUUPSPUUUN .| S 1:1

- Reswos: Clay—sponge-like, grayish, lacy. Chert—small  amount chalcedonic, con-

cretionary. QQuertz—trace anhedral, rough fragment. Silt—small amount, "very [ine.

Spicufes—Iew fine, needlelike. .

Dolomite—extremely fine, light gray. Limestone--some smooth, gray. Chert—some
smooth, gray 1o brown e e 35— 40
Reswoue: hert—smooth, brownish gray, slightly chalcedomc, with finely flocculent

structure, in part pseudo- oolitie. Sil—small amount very fine. Clay—small amount gray,

sponge-like. Spicufes—icw fine, needle-like.

Limestone-—smoolby, gray H)— 45
Resiooe:  Clay—« rinkled ﬂdky, bmwn, purple, “and w'mtc Spicules-—- lew needlelike.
Limestone—smooth, dove-gray, Chert—small amount grayish white o e 4B 50

RESIDUE: (,hert—smooth buff; fine granular, grayish, in part qualtmse Cia}r—
erinkled flaky, hrown, S‘pnw’#s—few very fine, ncedlelike.
Dolomite—extremely fine, light gray, 80 percent. Limestone—smooth, gray, 20 percent 50— 55
Resipue: Clay—sponge-like, lacy, and erinkled flaky, gray. Spicules—fine, needle-like.

Dolomite—extremely ﬁne light gray, 90 percent. Limestone—smooth, light gray, 10
percent . . 55~ 60
Resipue: (Erzy stnall amount crinkled ﬂal\y, whlte bufT and Eray " Chert- trace

chalcedonie,

Limestone—smooth, light sray e 60— 65
Resiwvui: Chert - fine granolar, white, porous, small amount guartzose, trace psendo-

oolitic.  Quurtz—few fine to very fine angular grains., Clay  trace flaky.

Dolomite—extremely fine, light huff, % percent. Limestone—smooth gray, 10 perccnt _________ 65— 70
Resiouk:  Sand-- dl)illll‘]dnl very hnc, angular; fine to coarse, well rounded and frosted.
Chert—=chalcedonie, drusy in part. Cley—samall amount sponge-]ikc, lacy.

Dolomite—extremely fine, light gray, 50 percent.. Limcston&-wexh-emc]y fine to smooth,
light gray, 50 percent .. U 70- 75
Ruswng: Chert—chalky, porous. iav—spungc hke ldr‘y, and  evinkled Nlaky,

white and bufl.

" Limestone—smooth, Light gray and EIAY e 75- B0
BESTDUE: Cr’ien—small amount very tough, concretionary, white, Ctajr—small amount

crinkled flaky, bufl,

Timestone—smooth, very lsht gvay . 80— 85
Resmu: Ciu}f—pnnkled flaky, white, some buff. Chert—small amount very toughly
concretionary, sinooth white, Spicules—few extremely fing,

sallt,
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Feet
. below top
Limestone—smooth, dove-gray ..o 85— 90
Resmwue: Clay—crinkled flaky, Jight buff to white. Cheri—trace smooth, Hght bulff.
Limestone—smooth, light, slightly buff-gray. . 00— 95

Resipue: (lay—rrmklcd flaky, and C;pcnge llke “buffbrown to gray Shaﬁe——trd(e
smooth textured, gray.

Dolomite—extremely fine, light cream. . ... 95-100
Resiue:  Clay—small amouni sponge- Jike. Szlt—trare : :

Dolomite—extremely fine, very light cream
Resinoe: Cfay—spongc llke gray, in past lal}r

Limestone—smooth, gray - e 106110

Resmue: Cluy—spon;ellkﬂ tu ahghtly compact, white: crinkled ﬂa.ky, buH Sift—
small amonnt.

Dolomite- exlreme]y ﬁnF, very ]w‘nt gra}f, 50 percent. Limestone—smooth, gray, 50
percent - 110-115
Resiue: (Jlajf—( rinkled ﬂaky, brown. Sm—marqe gmdmcr to very fine sand. Chert

~—fine granular, grayish, in roughly botryoidal flaO'mcnts

Limestone—smooth, gray, 90 percent. Dolomite—extremely fine, very light cream, 10
PEECEIE o e 115-120
Resipue: Che rt—ﬁne crl"amllar s]whtly 1r1nsluc,ent-browmsh gray. Clay—spongeTike,

grayish white, .

Limestone- smooth, gray, 60 percenr Dolomzte—exlreme]y fine, very light cream, 20
pereent, Chcrt—smonlh egray, 2} percent. . . 120-125
Reswun: Chert-—c 'na]f't‘r]nmr‘ gray and maroon, in p'irl. apu Llld]", small amount rough,

fine granular, gray. Sili—small amount. Lﬂay—--smd]l amonnt crinkled ]Ealiy Spicules

—few needle-like. :

Limestone -smooth, gray . —— 1 e e 125130
Resmor: € Iav—cnnkled [Iuky, Trown- and maroon, Chert—small, granular fragments,

apparcntly fragments of silicified fossils and small concretions, szcules—abundant needle-

like, few with finely branching ends.

Limestone- smooth, gray . . : - .130-135
Reswour; Chert—smooth, in part shghﬂy c‘halct‘domc, in part porcelaneom., Lraces

psuedu oolitie structire, some spicular, white to bufT Clay—flaky and %ponge Jike, light

buff. * Spicules—Iline, needleiike,

Limestone—smooth, gray, in part with uneven, fragmcnta] -appearing qlmtlme ]'Jnlm-nm=
—trace very fine, light gray. 135-140
Resivue: Che rt—qmooth iight bufl 10 white, spicular; chalky, hard; some Uranular

white. Cley—sponge-like, some flaky, white, buff and brown in part dolomaldic. bpuuies

—fine, ncedle-like. '

Limestone—smaooth, gray, in part maroon splotched, in part with indistinct, uneven
stroefree, . 140-145
Rrsmuic: Clren—qmooth, variegated powder- white and grayish chalcedonie, spicular

in part. Cley—spongelike, maroon and bufll. Spicides—ifew, needle- llke

Limestone—smooth, gray

Resnue: CJajf—nrmk]r'd flaky, buff and white. € furt—(héﬂk}“, soft, porous trace
roughly concretivnary, chalcedonic. Spicules-—few fine, necdle-like. Sand—lew fine,
frosted rains, .

- 145-150

Timcsrone—emonth, ETAY e 150-155
Reswue: Clay—crinkled ﬂaky, “rust  ecoloved. Chert—small ameunt white, finely
nodular, eoncretionary.

Limestone—smooth, gray .. ... e 155-160
Resipun: Cheri—Ane granular gray, scatiered porosity. Ciay—-'-mme sponge- hkc, Iwht

gray. Shale—grayish green, slightly waxy. :

Limestone--smeooth, gray, in part with indistinet fragmental struefure. . 160-165

Reswue: Clay—sponge-like, white; some flaky, buff. Spicules—needielike, few ﬁm:l}r )
branching.

Limestonc—smooth, gray 165-110
Resmwoue: € herwamooth white to grayl%h white, in part slightly chalcedonie. Clay—
some flaky, pink, F assd—smaﬂ gilieified gastropod

Limcstone—smooth, light gray, some pinkish maroon A70-175
REsIODE: Clajru-ﬂaky, buff, pink, marcon, and white. Chert—small amount smooth,
white.

+
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Feet
below rop

Limestone—smooth, dOVE-ETaY . o - e .175-180
REsibuE: Qaartz—v—anhcdral granular to hubhcdra] dru%y “Cheri—small amount hald

chalky, Clay—faky, buif.

Limestone—smooth, deve-gray. Dolomite—small amount very fine, light gray........ 180-185
Resoue: Chert—grayish white, chalcedonic, in peart pseudo-oolitic; some soft ex-

tremely fine porous, chalky, Clay—flaky, greenish gray. :

L1me.5tnne—smooth, gray, in part finely delomitie .
Reswue: (hert—fine granular, brownish gray, ooli

porosity. Spicules—trace fne. needlelike. . _

Dolomite-—very fing, light gray. Iimestonc—some smooth, gray, dolomitic............ . 190-195
Resmour; (uartz—anhedral, in rough fragments with subhcdral drusy surfaces. CIa}'

—.spongelike, lacy, and very finely skeletal dolomaldic; some flaky.

Dolomite—extremely hne, light buoff-gray,” 80 pern,em leﬁstone—amooth vﬂy hght
gray, 20 percent.. 195-200
Resivue: € Eu}f—sponge like, ﬂaky, and extremely fine akelelal iragmentdl dolomo]du

Quurtz—anhedral, rough to nodular and subhedral, drusy: Q'pu.uies——ﬁne, needle-like.

Limestone—smooth, very light gray, 90 percent. Dolomite---extremely fine, llght buff, 10
percent ... e e . 200-205
Rreswug:  Clay--crinkled ﬂaky', “white, Chert—trace smooth whltc Quartz -—Lr'tcc

anhedral.

Limestone—smooth, light gray, 90 percent. Chert—smooth, light tan, 10 percent..._ .. 205-210
Reswuk: Chert —smooth, white and tan; fine granular, grayish; and finely laminated,

tan, . . .

Limestonce—smooth, dove-gray ... e e 210-215
Resipue: (iay—»very erinkled ﬂaky, tan to white. ( heri—trace chalc ed(mu, Hprcu,lu

—trace fine, needle-like.

B 185-190
scattered fine dolomolds and

i,

Timestone—smooth, very light gray.. R 215-220
Rrsmooe: Ciay—ﬂdky, gmylsh white and pink. Chert- ~small amount (halcedomc,
pscudo-oolitic.  Spicufes—very fne, necdlc like,

~ Limestone—smooth, dove-gray .. . Ll e S e e 220-225
Resmur: (Juy—ﬂaky, buft to gray. € Fmrr—tmne stnooth white. e

Limestone—smooth, dove-gray . o . .225-2.30
Resmue: £ her.-:—smcmth, white to fine gmnuiar porce?anﬁoub, S0Ime . fitie gmnuldr,
slightly translucenl-gray, scattered porosity. Spirides—lew extremely “fine.

Limestone—-smooth, gray, 50 percent. Dolomlte—nextremcly fine, llght slightly Duft- gray,
B0 POTCENE it commeoiom oo on + e e+ S - 230-235
HEsipuk: Clay —H.lky, light green and whlLe some sponge-like, W}lltC S;Et—vf‘ry fine.
Sund-—{ew fine, frosted grains. .S picufes—fine, needle-like.

Limestonc—smooth, dove-gray. Chert—some smooth grayish whma . 235-240
Resmue: Cher t—smno!.h grayish. white, and chalcedonic, Onanz—rouvfh “granular,

some lacy. Clay—flaky, greem‘;h buif, and white. Sidt—small amount very [ine. Spicules

—fine, needle-like.

Limestone—smooth, light gray, Chert—some smooth white. . . ... 240-245
Resibui: Chert—smonth, buff to white; granular, transclucent-gray, quarlzose, porous;

small amount hard, chalky uff. € la}f—ﬂaky, brown to greenish. Sand fine, munded

frosted. Silt—small amount very fine,

Limestone—smooth, light gray, 80 percent. Dolomite—extremely fine, light eray, 20
PEECETE oo e o e et . .. 245-250
Resmuk: Clay—flaky, brown to gray. Sand—Iine to very fine, ronnded, frosted. Silt

—small amount.

Limestone—smooth, light gray, Dolomlte—amdll amount fine, light gray.. ... .. . 250-255
Resmur: Qrmrtz— anhedral, very rough, porous. Clay—{laky, gray and greenish. Silt

—Ccoarse quartz, _

Limestone—smooth, light gray, trace finely dolomitie. ... . 255260
Rrsmoue: € lay'—ﬁaky, light greenish, some pink to marcon, .Saés—vcw fine. :

Limestone—smooth, Jight gray, some finely dolomitic ... ... 200-265
Rrsmue: Clay—flaky, light greenish. Silt—coarse Lo very finc.

Dolomite—extremely fine to very {ine, light buff and l1ght pmklsh gray. Limesione—trace
light gray, dolomitic _265-270
Resiwok: Quertz—subhedral, in irregular, porom massges. . Chen—chﬂ]ky, oft, “white.
ga;:d {1‘;[8 to very ﬁnc, lightly frosted, Sift—very fine. Clay—white, finely fragmental
olomoldic.
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Feet
below top
Dolomite—very tine, lght gray. e . 2T0-275
- Resipug: Cloy—white, very fine fragmental and skeletal dolomoldic. Silt—very fine.
Qurartz—subhedral, in rough, irregular {ragments, .
Limestone—smooth, light gray.. .. . e, 275-280
. Besmur: Clay“—crinkled flaky, white, some pink. Send—fine to medium coarse, well
rounded, lightly [rosted. Chert—small amount suiooth, white.
Dolomite—extremely fine, bufl, some light gray..._.... . ... . . 280985
Restinor: Quartz—subhedral, as loose grains and in very rough, irregular frapgments.
Clay—Dbrown to gray, extremely fine dolomoldic in extremely fine {ragmental and skeletal
dolomoldic fragments. '
Dolomite—very fine to fine, light gray, in part with scattered sand grains......... . . . . 285-290
Rrsiomy:  Send—coarse 10 fine, rounded, frosted, some showing secondary growth, Cluy
—white and brown, finely fragmental dolomeldic. Sii—small amount. .
Limestone—smooth, light gray. Chert—trace smooth, grayish white and brown.......... 200-295
Reswwve: Chert—smooth, porcelancous and ordinary, white to brown; small smount
soft chalky, Clay—sponge-like and flaky, white and brown, Quarti—few medium
stubby, enhedral prisms,

Limestone—smooth, dove:gray, 90 percent. Dolomite—very fine, buff, 10 percent............ 295-300
Reswur: .Quartz—anhedral and subhedral, in very rongh, porous fragments: Clay—

brown te white, sponge-like, in part lacy, in part finely fragmental.and skeletal dolo-

moldie, some flaky.

Dolomite: —extremely fine to very fine, brown to light gray.. .. e e 300303
Restoue: Quartz-—milky, granular, anhedral, in extremely rough, irregular flakes and
masscs, wilh a few drusy surfaces. Cley—brown, extremely fine fragmental.

Dolomite—cxtremely fine, light bufl-gray, 90 percent. Chert—smooth, white, oolitic, 10
percent e — : 305-31¢
Resiur: Chert—smooth, white, oolitic, in part chalcedonic, containing scattered sand

grains; fine granular, translucent-grayish, extremely fine dolomoldic. Sand—few coarse,

rounded, frosted grains.

Dolomite—very fine, gray. Limestone~-—small amount, smooth, very light gray ... 310-315
Restoue: Clay—bufl, finely fragmental skeletal dolomoldic, Chert—trace fine granylar,
white nodular.

Limestone—smooth, grayish white, 50 percent. Dolomite—very fine, gray, 50 percent......315-320
Resiour: Clay—bull-brewn, finely skeletal dolomoldic, and very finely fragmental.
Chert—trace smooth white.

Dolomite—very fine, bull-gray, in part highly arenacecus, 70 percent. Limcstone—smoolh,
gray to marooh mettled, in part arcnaceous, 30 percent.. . ... 320-325
Resmoug: Sund—abundant, coarse to very fine, well rounded, very finely frosted, some
grains lightly colored by maroon fillings in frosting. Clay—small amount light buff,
sponge-like, in part Iacy.

Gorman \formation, 325-745 feet—

Limestone—smooth, light gray, in part delomitie.. e e e e et e 325-330
Reswonr: Clay—gray, llaky, Fossil—fragments silicified hrachiopod. :
Limestone—smaooth, dove-gray, with few embedded, frosted sand grains.......... .. 330-335

Reswue: Send—coarse to fine, rounded, very lightly frosted, C!ay—greénish gray,
flaky.

Limestone—smooth, light gray......oo 335-340
Resiour: Clay—small amount flaky, white, light buff, and pink. :
Limestone—smooth, very light gray . .. . e 340-345

Reswue: Clay—flaky, white to slightly greenish, Chert—trace fine granular, slightly
transfucent, porous.

Limestonc—smooth, gray . e, et 345350
Restour: Cluy—Aflaky, gray, slightly granular. Quartz—very delicately lacy [ragments,

Limestone—smooth, dove-gray . e e e 350-355
Rrstovg: Clay—flaky, buff,

Limestone—smooth, light gray ... .....355--360
Resivoe: Clay—crinkled flaky, bull, gray, and maroon, . )

Limestone—smooth, light tan-gray, 80 percent. Dolomite- -fine, gray, 20 percent__.__ 360-365
Rrsiue:  Clay—crinkled flaky, yellowish brown. -

Limestone—smooth, light gray finely splotched with brown.. . e e A0S -BT0

Resiour:  Clay—ocrinkled fuky, white to buff. Chert—trace chaleedonic,
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Feet
below top
Dolomite—very fine, ]lght buﬂ 4 Y i 370375
Resiue: Chrrc-wsmaoth white; trace hard chalky; irace fine granulzu white, Clay-—
buff, very finely fragmental, and bmwn skeletal dolemoldic.
Dolomite—very fine, light gray, buff, and Brown. ... e 375-380
Resivue: Clay—hu.[f extremely fine Iragmcnta] Chert—trace fine eranular dole-
moldic, drusy. Sand—few fine to medium, rounded lightly frosted grains.
Dolemite—very hne to extremely finc, light buff-gray, 90 percent. Chert—smooth,
grayish white, in part oolitic, 10 percent. 58
Resinue: Chert—ordinary smooth and por(,el.lneous whltc, in part 'indistinef v oolitic;
small amount hard, chalky. Clay—small amount extremely fine fragmental, buil.

Dolomite—very fine, light gray, 50 percent, le&smne—smooth, very llght gray, 50

0-385 -

percent ... AB5-390
Resioue: S;u—extremcly fine. ( lay—small amonnt flaky, gree,msh

Limcstone—smooth, very light grav............. .. e e 390395
Resipug: Clay—ﬂak), -hghlly grecnish white, and bull. . o

Iimestone~-smooth, dove-gray. Dolomite—small amount very fine, bul-gray... ...........395-400
REespuUe: Cla'yﬂ» {laky, greenish brown.

Limestone—smooth, gray . e e 400405

Rrsioue; (;hert—chalky, hard smooth, while, trace oolitic. Clay—sponge-like, white,
flaky, greenish brown. Siit ~small amount,
Limestone—smooth, dove-gray ..o © e 405 410
Rrsipue: Clay- ——ﬂaky, gray and buft, Sard—small amount fine, rounded, very hghtly
frosted. Chert—trace smooth, white, finely oolitic.

Limestone- ~smooth, light gray. Dolomite—small amount fine, ]wht oy AR § || 3 11
Resooun: £ lay-wﬂaky, whilish gray. Quartz—trace drusy.
Dolomite—fhne to medium fine, gray. .o e 415-420

Rueswur: Clay—Aflaky, buff to gray, Send--fine to very fine, roundcd very lightly

frosted. Silt--coarse to very fine, Cheri—trace smooth, white.

Limestone—Smooth gray in part dolomitic, 80 percent. Dolomite—extremely fine, buff. _420-425
Resiwuie: Clay—flaky white, and extrcmely fine fragmental, brown.

Lintestone—smooth, gray . A25-430
Rusmoe: Cf:ért—qmonth whm“ in part w1l.h very ﬁncly flocculent structure. g‘amf——

small amount fine, rounded, frosted. o

Limestone-—smooth, very light gray. ... . .. 430-435
Rrsione: € lay—ﬂaky, slightly gre/ermh hrown and 0”ray * Silt—small amount course.

Sand—few fine, slightly frosted grains, *

Limestone—smooth, gray, in part indistinct, finely fragmental struclure. S 435440
Rrsmue: Sand—very fine to medium, rounded, frosted. Silt—coursé to W'ry Tine.

Clay—flaky, brown to buff.

Limestone—smooth, llght gray, 50 percent. Dolemitc—very fine, light. gray, 50 percent.. 440445
Rusmoug: Ciay—-;mall amount, extremely fine, {ragmental.

Dolomite—very fine, light gray .. 445450
Resiour; hert—smooth to sllghtly chalLy, very finely se attered to abundant dolomol-

di; some very fine granular while, very finely dolomoldic.

Limestone—smooth, gray .. ... - 450455

Resmoue: Clay—flaky, white. Shafe—small amount dark ETEen, WALy, Sand—small
amount fine, rounded, lightly frosted. Sidt—coarze.

Limestone—smooth, gray, 70 percent, Dolomite—fine, gray 20 percent. Chert—smooth,
gray, oolitic, 10 Dercenl ... .. . . e ... 45581400
Resiour: Chert— smaonth, green (smmed by acid solution ?) and gray, in part chalee-
donic, highly oolitic and partly arenaceous; {ine granular, very finely porous, white.
Sand—small amount fine, rounded, frosted, .

- Limestone—smooth, light gray, 50 perzent. Delomite—extremely fine, light gray........460-465
Resmook: Clay—cerinkled flaky, greenish gray and white.” Chert—chalky, soll, grayish
white,

Dolomite— extremely fine, light gray.. AH5-47()
Rrsmur: (lay—small amount Hponge hke gmy (hcrt—bmdll ‘amount ulwm'.h whlle

Dolomile—exiremely fine, light gray .. L AT0-4T75

Resimre: Silt-—Ine. Sand—few fine, frosted grains.

Dolomite—extremely fine, light gray, some buil. ... e 475480
Restoue: Silt—fine to coarse, angular, loose and in solt, argillaceous aggresates. Sand .
—very fine, rounded, very slichtly frosted.,
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Feet
. below top
Limestone—smooth, very light gray. Delomite—small amount very fine, buff.. ... . 480-485

Resioue: Chert—smooth, pray to white, in part fine to medium, volitic, part pseudo-
oolitic, contains scattered sand grains, has scattered porosity. Sand—very fine to mediom,
rounded, very slightly frosted. Clay—erinkled, greenish white.

Limestone—smooth, very light gray... ’ oL 85450

Reswwue: Cloy—crinkled flaky, whne, gray. “and buil. - Sard—iine to very fine, well
rounded, very slightly frosted. Sit—small amount. Spicgles—Aine, needlelike. Shafe—
trace gray, slightly waxy.

Limestone—smooth, dove-gray ... L. A80-495
REesmum: Cla;v—crmkled ﬂaky, buff tor gray,r Sand_very hne sllvhtlyr frosted.
Limestone—smooth, light gray ___._ . 495500

Reswor: Clay-~crinkled {laky, whlle some graenmh gmy, some muddy gray. Szma!—

very fine, very slightly frosted.

Limestone—smooth, light gray... e ettt et e e .500-505

* Resmue: C!a}f—crlnk]ed ﬂaky, slightly greenish  bufl, some white. Sand-—small

amount very fine, very slightly frosted,

Limestone—smooth, lght ray. H5-510
Rrsione; (lay—t,rmklt-d flaky, slightly greenjsh buff, brown, some white. § t—very

small amount.

Limestone—smooth, very light gray .. 510-515
Rresiour: Chert—chalky, white, porous; smooth, white. Clay—ﬂaky, lTrccmsh gray,

some white. Send—small amount very fine, slightly {rosied.

Limestone—smooth, dove-gray . .515-520
Restovg: Clay—umkled Ilaky, WhlLB greemsh gray, bl Silt—small amount coarse,

Sund—very small amount very fine, very 5]1ghﬂy frosted. .

Limestone—smooth, very light gray. . 520-525
Resipue: Clay—rrmkled flaky, llght gray, reemsh glay, Tand buff, in part shghtly

silty. Stlt-"small amount very fine., :

Limestone—smooth, very light gray. . =z . e 525-530
Resiour: € lajr—('lml\]cd flaky, white to sllghtly gL reenish. _

Limestonc—smooth, dove-gray, in part arenaceous, 9 percent. Chert—smooth, light buff,
10 percent . 530-535
Rusimug: (,f‘e,er.',—qmuolh “white to very llght l)uf’f., chalky, soft ‘white. Sand—coarse

te fine, rounded, frosted, ¢ lay—flaky, grcenish gray and white, very fnely fragmental.

Limestone—smooth, lght geay 535-540
Restouk: Clay—Ilaky, white to buff. Send—wcll sortcd, fine, rounded hé,htly frosted.
Limestone—smooth, light gray .. ... ... 540-545

Reswue: Clr;y—ﬂak):f, lightly greenish, Tizht gray, hpff. Smrd—vcry ﬁne sllghtiy
Trosted, prading to coarse sill. Sift- small amount coarse. -
Limestone—smonth, very light gray .. -345-550
Reswue: Chert—gradational between L,halky “and fine granular, hard, white, ﬁncly
porous; fine granular, translucenl-gray, in part porous, and in part pseudo- oohuc

Limestone— smooth, Tight gray, in part indistinet fragmental strueture. ... 550555
Resioue: Clay—flaky and sponge-like, greenish buff and white.
Limestone—smoolh, very light gray. .. e e e 355560

REesipuE: Cluy—-1 rinkied flaky, brown to buf‘f some white. Cheri—small amount
chalky. Sit—very fine.
Limestone—smooth, light gray, sume maroon staining.. : 500565
Restoue: Cfay—[l.lky, greenish buff and saimon- pmk Silt—small amount very fine,
Cheri—irace smoky, chaleedonic.

Limestane—smooth, light gray... ... ... . 565-570
Resmue: Clay-—small amount flaky, bufl. Silt—race very fine.
Limestone—smooth, light grav. 370-575

BESIDUE: Liay—crmkled flaky, greenish buff to hrown some white,

Limestone—smaooth light gray, with few embedded sand grains.... ... ... 575-580
Resipur: Send—coarse to fine, rounded to subrounded, hghtly frosted. Clay-—erinkled
flaky, brown to buil.

Limestone—smooth, light gray. Chert—small amount white, calcarcous..............._.. I S80-585
REsiour; Cﬁert—chalky, white, finely porous, some gradational to fine granular; fine
granular white; smooth, white. Clay—crmk]ed flaky, greenish gray to buff,

Limestone—smooth, light gray, 50 percent. Dolomite—coarse light gray, 50 percent..._. 535-590
Resiouy: Chert—very small amount gray chalcedonic. Cley—trace flaky white.
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Feet
below top
Limestone—smooth, light gray... ... . . ... .B90~595
Rustnur: Chert—smooth, white, small amount chalky white. Clay—crinkled flaky,
greenish baff,
Timcstone—-smooth, lizht gray, 90 percent. Chert—smooth, white, 10 percent ... 595-600
Resmour: Cher—smooth, variegated .white and grayish white, with trace druse.
Clay—small amount flaky, greenish gray.

Fimestone—smooth, very light gray... .. . e e 600--605
Restour:  Clay—erinkled flaky, white and buff.

Limestone—smaoth, light gray, 50 percent. Dolomite—extremely fine, light gray, 50

percent ... ... . 605-610
Resmue: Clay—white, gray, some brown. _
Dolomite—extremely fINe, ETAY.o s s e o 610-615

Resmoe; (lay—sponge-like, white. Sifi—fine to very fine. “
Dolomite—extremely fine, seme fine, light gray, 60 percent. Limestone—smooth, light

gray, ) percent. Cherl—trace, grayish white - e 615620

Rusmur: Chert—smooth, gray to grayish white, some finely porous. Clay—flaky,
srayish white.

Limestone---smooth, light gray. Delomite—émall amount medium, light gray......... ..620-625
Resiour: Clay—flaky and fimely fragmenial, in part dolomeldic, slightly grayish white.
Chert—trace smooth, white, Silt—small amount very fine,

Limecsione—smooth, dove-gray . . %o . e 625630
Resiwui: Chert—smooth, white; trace chalky. Cley—flaky, light green and brown.

Silt—fine to very fine.

Limestone—smooth, light gray . e e e 530635
Reswuk: Clay—spongelike and flaky, brown and white, in part finely fragmental.

Chert—trace smoath, white. Silt—very hne. Sand—few fine, frosted grains.

Limestone—smooth, light gray.......... e I B 635640
Reswoe: Clay—faky, light green. Cheri—smooth, white, Silt—trace very fine. Shale
—szome light green, slightly waxy.

Dolomite—very fine to extremely fine, light gray.. e et 60645
Rrsmun: Clay—finely fragmentsl, skeletal dolomoldic, white. Sift—small amonut
very fine, Sand—few very fine grains, :

Dolomite-—extremely fine, very light gray .. ... -645-630
Rrsmne: Send—very fine, slightly rounded and frosted to extromely fine, angular,

Nolomitc—extremely fine to very fine, light gray, some bufl . .o ... S 650655
Rrsipue: Send—very [ime, slightly rounded and frosted to extremely fine. Clay—

gponge-like, white and huff, slightly delomeldic. .

Dolomitc—extremely fine, buff; and fine, light gray...... .. S 055060

Resivue: Send—eoarse, well rounded to fine, subrounded, frosted, free and in argil-
laceons clusters, Silt—small amount. Clay-—small amount flaky, brown and greenish
gray. Chert—irace chalky,

Limestone—very smooth, white, 80.percent. Chert—smooth and chalky white, 20 percent_ 660665
Resioue: Chert—chalky, hard to very solt; smooth, white.

Dolomite—extremely fine, light buff-gray; and medium fine, gray................. o .. BO5-BTR
Rrsipue: Cley—buff, brown, and white, finely fragmental skeletal dolomoldic and
flaky, porous. Sand—small amount, very slighuly frosted. Silt—small amount.

Dolomitc—extremely fine to fine, light bufl-gray . o L 610-675
Resmue: Clay—slightly greenish, light buff to brown, finely skeletal dolomoldic, some
flaky. Send—medium to fine, subrounded, lightly frosted. Silt—small amount.
Limestone-—smooth, light gray, 50 percent. Dolomite—extremely fine to fine, bufl-gray,
5 percent e e . BT5-620
Resnur: Cley—light bufi, some brown, fragmental skeletal dolomoldie. Sift—small
amount, Chert--trace smooth, white.
Limestone—smaooth, light gray, in part arenaccous. Chert--some smooth, gray...... ... 680-085
Reswur: Chert—smooth, white to grayish, some indistinctly mottled, some with em-
hedded sand grains; small amount chalky. Serd—coarse, well rounded to very fine,
angular, frosted. Silt—small amount coarse. )

Limestone—smonth, Tight gray oo e e 685690
Resioue: Chert—smooth, white to light tan: small amonnt very ‘fine granular, light tan;

small amount chalky, white. Sand—coarse to very fine, subrounded, frosted. Sift-—

eoarse to fine. Clay—faky and finely fragmental, greenish buff and whiie. ’
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Feet
befow top
Limestono—smooth, very light gray . o H90-695
Reswur; Clay—flaky, grayish white, some brown. Sili—coarse to very fine. Sand—
few medinm rounded, frosted grains.
Limestone—smooth, light gray.. . . 695700
Reswur:  Clay—flaky, light greenish gray, some bull and brown.. Sernd-—fine to very
fine, frosted. Sit—coarse to very fine,
Limestone—smooth, gray, some maroon, 80 percent. Chert—smooth, gray, nolitie, 20
percent ... : T00-705

Rrswur: .Chert—smooth, gray, oolitic, few embedded sand grains; smooth, white. Clay
—sponge-like and [laky, greenish white and brown, Sand—small amount fine, rounded,
frosted. Sils—small amount coarse to fine. i

Limestone—smooth, light pray, in part with indistinet {ragmental structure, 60 percent,
Dolomite—extremely fine, light gray, 40 percent....... ... . [Py | 1 4 )
Resmur: Cluy—flaky to spongelike, white, some bull. Sand—fine, slightly frosted.

Silt—coarse to very fine, ,

Dolomite—extremely fine, grayish white : 710715
Resmor: Sily—fine, abundant. ‘Chert-—chalky, white. Cley-—small amount very deli-

cately sponge-like. i _

Dolomite—extremely fine, very light bhuff, and grayish white.._..
Resioue: Silt—abundant, coarse to fine, slightly argillaceous,

silty {ragments.

Dolomite—fine to extremely.fine, light gray, small amount Pink............ . . TAH-T725
Rrsour: Cley—white, skeletal and fnely fragmental dolomoldic. Chert—very soft,

chalky, porous and dolomoldic, trace smooth, gray, ocolitic, Sand—small amount very

fine, {rosted. Sit—trace,

715-720

Dolomite—very fine to extremely fine, very lipht gray..... .. . . e 725730,

Resioue; Chert—soft, chalky, grayish white, finely dolomoldic. Clay—ilaky, slightly
cream-white, fincly dolomeldic in part. Send—small amount very fne, slightly frosted.
Silt—coarse. '

Dolomite—extremely fine to very fine, grayish white.. .. . . e T30-T35
Resiwve: Send—coarse, well rounded to very fine; subrounded, frosted. Silt—coarse .
. o very fine, Clay—small amount spongelike,-white.

Dolomite—extremely fine to very fine, light gray, in part sandy......_..... e - 135-T40
Resiwur: Send—coarse to very fine, rounded, frosted, with well developed sccondary

growth, showing seme well-terminated quartz erystals. Sift—small amount very fine.

Limestone—smooth, light gray ... . e e 740745
Resiue: Clay—sponge-like and flaky, slightly greenish, light gray. Sand—coarsc to

fme, well rounded and frosted. .

SricEwooDp CREEK SECTION, San Sams Coonty, TExAs

Gorman [ormation, 0-57 feet—

Nolomite—extremely fine to very fing, light, very slightly bulf, 60 percent. Limestone-—
cxtremely fine, grayish white, 30 percent........ . Lo e .. 0~ 5
Reswue: Sili—coarse to fine. Clay—in very fine particles. Sand—few very fine grains.

(Chert—trace smooth, white, in part chaleedonic.

Dolomile—-extremely fine, light, very slightly bufl: and very fine, very light gray. ... 5 10
Resiour: Clgy—exiremely fine, fragmental dolomolds. Sift—small amownt loose. .

Dolomite—-extremely fine, light buff; and very fine, very light gray with scattered pinkish
stains. Chert—trace ordinary to porcelaneous smooth .. ... . L1015
Restouk: Chert—smooth, white, approaching poreelaneous. Clay—sponge-like, ex-
tremely fine to very fime skeletal dolomoldic, and in very five particles. Silt—small
smount loose,

Dolomite—extremely fine, very light gray, with irrcgolar, light boff coloration . 15— 20
Rrsiour: Chert—chalky, argillaceous, extremely fine, abundant to skeletal dolomoldic,

Clay—sponge-like, extremely fine skeletal dolomoldic. Sgrd—very fine, rounded, frosted,

loose, and in small aggregates. Silt—Ioosc.

Delomite—very fine, very light gray. Chert—smail amount smooth white, in part finely
dolomitic; trace extremely fine granular thert. . e 20—~ 25
Restoue: Chert—smooth, white, in part silty; very fine granulax, very slightly trans- :

lugent. Clay—sponge-like, extremely fine dolomoldic, and in very fine particles. Silf-—

trace white siltstone. : ’
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Dolomite-—extremely fine to very fine, very light gray.. . 25- 30
Resinun:  Clay--sponge- Ilkc and ﬂaky, hncl),Y delomoldic. Send- vcry ﬁnc, ]1ghtl}r
{rosted. Stli—loose.

Dolomite—extremely fine, unevenly light buff colored, 50 percent; very ﬁnc to fine,
light gray, 50 percent . 30- 35
Besivue: € herf,—smooth whlte quartzosc Tand d1uqy, scattered to abundant Imcly '
dolomaoldic; chalky, white, scattf-red dolomoldie. Quartz -subhedral, finely drusy. Cley
—sponge-like, extremely fine to very fine skeletal dolomoldic. Sidi—lovse
Do}omlte—extremely fine, grayish white, in part with embedded, very fine te fine
sand grains ... e e e e 35— 40
Resipue: Sand—unassorted, vmy ne to coarse, rounded, frosted. € lcxy—cxtrcme]y
fine fragmental skelotal do]omald;c Sitt—loose.
Dolomite—extremely fine, Tight gray. Chert—small amount smooth, gray, in part with
very fine psendo-oolitie structure in chaleedonic matrix......... 40-- 45
Reswoe: Chert—smooth, gray, and white, with very hnc to ﬁne, paeudn uohuc structure
in chaleedonic matrix; small amount cxtremely fine granular, gray, psende-oolitic. Silt
—loose.
Dolomite—estremely fne, very light gray. o . 45 50
Rresipue: Ckert—nrdmary smooth white, Sand—few ver}r fine, lightly frosted grains,
Sift—small amount loose. Ciay—fcw flakes,
Dolomite—very fine, light ]Juﬂ-gray‘ Chert—small amount smooth, grayish white and
finely handed ... et ee e e e e nen et eeiee s e enann 50— 55
Resmue: !;en:—smooth or dumry and porce]anrous, white with seme gray banding,
sparingly quarfzose; small amount chalky, skeletal dolomoldic. Quartz—small amount
subhedral, finely drusy. Sand—very fine to ecoarse, rounded, frosted. Clay—sponge-like,
very fine [ragmental skeletal dolomnldu, Sift—small amount Toose.

Tanyard formatien, Staendebach member, 57-460 feet—
Dolomite—very fine to extremely fine, lght gray with uneven, light buPE coloration .. ... 55— 60
Rusmur: Chert—smooth, white, very finely abundant do]omo]dlc, extremely fine
granular, slightly translucent, finely abundant dolomeldic, in part quartzose and drosy.
Quartz—subhedral, finely drusy. Cley—spongelike, very ﬁne[}rr [ragmental skeletal dolo-
moldie. Sift—very small amount loose. -
Iimestone—smooth, dove-gray, in part with fine, indistinct pellet strugture. Dolomite—
trace fine, gray R | 1
Ruswue: Clay—~faky, white, few fine dolomolds. Sand—few ve1}r hne frosted grains,
Chirte-trace botryoidal chalcedonic.
Limestone—smaooth prayish white and dove-gray, 85 percent. Chert—smooth, biuish
white and trace porcelaneous, 15 percent. . ..o 65— 70
Reswue: Chert—smooth, chalcedonic to ordmary, whltc small amount (hdlky, “small
amount extremely fme granular

Limestone—smooth, dove-gray, in part with indistinet fragmental structure. Chert—small
amount smooth, bluish white, chalcedonic, with few drusy surfaces.. ... oo oo - T5
Resiooe: (C herc—chalccdomc, quartzose, in part drasy, with trace very finely l)anded

Clay—flaky, white and pink staincd.

Limestono—extremely fine, dove- -gray. Chert—small amount extremely fine granular and
chalcedonic .. ... .. 15— 80
BEswue: (,hers—'amooth “white to chale er]nmc, in part with very roug,h and powus i

contact surlaces; small amount extremely fine granular. Clay—spongelike and flaky,

white.

Limestone—extremely fine to smonth, dove-gray, in part slightly dolomltu,, and in part
with indistinct fragmental structure, Chert—small amount smooth and some extremely
fine granular, white to grayish WhILE .. oo 20-- 85
REsipue: Chert—samooth, chalecdonic to ordinary, white, i in part pseude-oolitic; small
amount extremely fine granular Clay—sponge-like and flaky, white and crcam colored.

Limestone—extremely fine, very light gray, in part siliceous . 85~ 90
Resipue: Chert—chalky, white, extremely fine porous, soft. Clay—spongelike and

flaky, white. :

Limestone—extremely fine, very Tight gray, 50 percent. Duolomite—coarse, very light gray,
in part pink stained, 50 pevcent. ... 90%- 95
REstouE: Chert—small amount finely oolwu, chalcedonic; trace smooth, white, Clay—-

finely llaky. Clauconite—urace.

Limestonc—exiremely fine, slightly grayish white, in pd.]'t eoarsely dolomitic. ... 95—100
Risivue: Clay—small amount fincly fragmental flaky.
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Limestone—extremely fine, very light gray. Chert—small amount smooth, white to gray.__100-105
Resivve: Chert—smooth, white and chalcedonic. Cley—spongeJike and flaky, white.

Limestone—cxtremely fine to smooth, very light gray. Dolomite—trace medium grained,
very light gray.. L . 108110
Restour: Chert—fine granular :a:lightl],r translucent, in part fmely (mhtu, trace
oomoldic. Shale—waxy, light green, in fine fragments.

Limestone—extremely fine, light gray... . 110-115
Restoue: + Chert—very small amount white and chalcedonic, Silt—small amount
angular grains, possibly feldspar.

Limesione--extremely fine to smooth, very light gray .115-120
Brswwur: Chert—smooth to extremely iine, white Lo glay, in ‘Shdl"p ‘contact with lime-
stone, but with same texture a5 limestone,

Limestonc—cxtremely (ine, very light gray, in part containing dolomitc thombs. Dolomite
—small amount medium coarse, grayish white. Chert—some extremely fine granular,
slightly quartzose, finely oolilic. Lo 120125
Resmwwe: Chert—very fine to extremely fine granular, light buff- glay, ﬁnely oolmc in

part quartzose; zmooth, white, in part finely oolitic; chaleedenic, finely oolitic. Clay—

sponge-like and flaky, ‘white. Quartz—small amount subhodral grains.

Limestone—extremely fine, very light gray -125-130
Reswoe: Clay—spongedike and flaky, Chert—small amount soft, white, chalky

Limestone—extremely fine, white, in part medium to coarsely dolomitic . 130-135
Reswue: Clay—-spongelike, white, in fing fragments, Chert—small amount fincly
botryoidal, smooth, white; trace soft, chalky.

Limestone-—extremely fine, white, in part medium to eoarscly dolomitic. ... ..135-140
Resiour: Clay—sponge-like and flaky, white, in part with traces ol oomolds.

Limestone—extremely fine, very light gray, in part coarscly dolomitie . . . 140.145
Resioor: Cley—small amount flaky, white, some buff. Chert—trace white, hotryoidal,

Limestone—extremely fine to smooth, grayish white . . ... ... : 145150
Restour: Clay—sponge-like and Haky, white. Chert~-small dm(lullt smnoth white, to
chalcedonic.

lLimestone—extremely line, grayish white, slightly dolomitic. Chert—small amount ex-
tremely fine granolar, gray, oolitic, very slightly dolomitic, with the dolomite rhombs
and aggrepates interrupting the oolitic structure . . 150-155
Resiouk: Chert—extremely fine granular, grayish, shght]y transclicent, fmcly oolitic,

few scattered dolomolds. Clay—sponge-like, white.

- Dolomite—medium to coarse, grayish white e e 155160

RESIOUE: Clay--~flaky, small amonnt spongehke, white,

Dolomite—medium, grayish white, porous, 50 percent. Limestone—extr Pme]y fine, grayish
white, 50 percent .. .
Resmore missing.

160 165

Dolomite—medium coarse, very light gray. Chert--small amount, very fine granular,
grayigh, in part eolitic__ . . 165-170
Resmue: Chert-—fine gmnu]ar, graylsh cxtremdy fine gramﬂar graylsh, fine to

medium oolitic. Clay—sponge-like, grayish white.

Dolomite—medium, light bufl-gray. Chert—some smooth to extremely fine granular,
grayish white, very sparingly dolomitic . - . 170-175
Resiwue: Chert—smooth to extremely fine granular graylsh, ‘with scattered patrhcq of

chaleedonic. Cley—sponge-like, white o buff stained. dolomoldic,

Dolomite—coarze 10 medium, light gray, porous. Chert—small amount variegated smooth
and extremely fine graoular, white to gravish ... -175-180
Reswur: Chert—smooth, ~white, guartzose, very sparingly drusy, some vallcgatcd
smoolh to extremely fine granular. Cley—small amount flaky,

Dolomite—medium coarse, grayish and slighﬂ[y pinkish white. Limestone—small amount
extremely fine, light gray.. ... 1B0-185
REsiDUE; €. Jfay—ﬂaky, porous, graylsh white. S'hale_allghtly waxy, very hght green

Limestone—smooth, very light gray, in part intermixed with coarse dolomite. Dolomite—
coarsc, very nght gray, in part interniixed with smooth limestone. . 185-1D0
Resioue: Clay-—flaky, bufl stained; small amount sponge- ]]kﬂ, “white. Cben—small
amount smooth, grayish white.

Limestone—smooth, very light gray, in part coarsely dolomitic... ... . . 190-195
Reswue: £ la;v_ﬂaky, very slightly greenish.
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Limestone—extremely line, very light gray, with veinlets of pinkish dolomite. Delomite—
some medium to coarse, very light grav____ . ... e 195-200
Resipur: Clay—small amount flaky, white. Chert—trace smnuth “white.
Dolomite—medium coarse, very light gray with stight rose coloration.... ... 200205
Reswue: Clay—small ameunt fragmental %kclctal dolomoldic, some flaky. Chert—
small amount rough, nodular, smooth white.
Nolomite—coarse, very Lght @ray. .o i = e S 205-210
Resipue: lgy—small amount sponge- hke lacy, trace fmgmental skeletal dolomoldie.
Dolomite—eoarse, LHght @Iay. o o e .210-215

Reswue: Clay—hmall amount sponge-hke flaky. Sand-- small amount very ﬁne sub-
angular, very lightly frosted,
Dofomite—mediom coarse, very light pray, 80 percent. LLmesLonc—cxtremely fine, very

light gray, 10 percent. Chert—smooth, brown, 10' percent 215-220

REstnue: Chert—smooth, brown, small amount smooth, white. Clay- “omall amount
sponge-like, bufi-white. Sand—small amount very fine, angular.

Dolomite-—coarse, light gray and-gray .. i e 220-225
Resioue: (Ja}f—smaﬂ' amount sponge-like, white and fHaky, brown, Sand—trace very
fine.

Dolomite—medium, slightly brownish gray. Chert- small amount smooth, grayish white . 225-230 -
Reswoue: Chert—ordinary smooth and poreelaneous, white, bpzczufes—few very fine,
necdle-like.

Nolomile—varicgated texture fine to coarse, slightly buflpray.. 230235
Resoor: Clay—small amount sponge-like, white, Chers “small amount chalk tcxtured
white: trace chaleedonic. Spicules—numerons very line, needle-like,

- Dolomite—medium coarse and medium fine, gray, in part porous. Chert—small amount
smooth and porcelaneonus, white, in part uohtln __________ . e ... 235240
Rismug: Chert—ordinary white, in part gquartzose and drusy, porcelu.uec-uc; in part

aolitic and pscudo-colitic. Quartz—small amount subhedral. Qoliths—few free. Spicules

—few very fine, needle-like.

Dolomite—medinm fine, gray, slightly porous . e e 240-245
Resmoe: Clay—small amount ‘fragmental, skeletal dolomoldic. Cherr,—trace chalee-

donic. Spicules—few needle-like,

Dolomitc—medium  fine, gray. Cherl~—small amount smnoth, white to gray, in part .
Psewdo-00litIe e e s . 245 250
REsmuE: (,hef:—smooth raylsh white, small part extzcmc[y fine porous, and small

part psendo-oolitic. €Clay—small amount fragmental dolomueldic.

Dolomite—medium to coarse, gray. Chert—irace smooth, white .. 250-255
Resmug: Chere—smooth, white, in part indietinctly peeudo-colitie; ‘chalky, cream- -

white, scatteringly to abundanlly delomoldic. - C.an—sponge-]ike and Iragmcntal dO]Om'{)]

dic, eream-whitc.

Dolomite--medium to fine, gray, Chert—small amount smooth, grayL@h whlte with very
finely [locculent SLEWCIUFE . e e e o e anemmmmmnnas 255-260
Resmone: Chert--smeooth, white to graylsh white, in partt with puorly devclopcd dole-
molds, in part finely onlmr, some roughly porous and finely dmsy, Clay—small amount
sponge-like, dolomoldic.

Dolomite—coarse, gray, very compact.. e o e 260-265
Ersipus: € laj-'—sponge like, highly porous, white and buff. € hem——granular, very

slightly translucent and buff, roughl}r fragmental, sparingly dolnmuldw, with some very,

fine druse; amall amount chalky, white porous,

Dolomite—roarse, light gray, very compaet.. ... e rem s e e e e 265-270
Resmue: Cherp—granular, gray to buff-gray, in part slightly porous and sparingly

dolomoldic. Silt—remarkably clear quartz, possibly chemical in origin,

Dolomite-coarse to mediim, STAY. . . . . o e 270-275

Resivug: Cheré—chalky, whlte, in verjr rough, poroua fragmerlts, soft to hard; trace
chaleedonic. Clay- sponge-like, white, in very fine, flufly fragments.

Dolomite—medium, coarse, gray, 80 percent. Chert—very fine granular gray, 20 percent  275-280
Resiwur: Chert—granular, light, very elightly translucent with some gray, in part

slightly porous; small amount drusy. Quertz—very fine, angular grains, possibly chemical

1t Grigln. . . i

Dolomite—medium coarse, light gray, with scattered pink colovation......... .. 280-285
Resmur: Chert—fne granular, white, abundant to skeletal dolomoldic, drusy. Queartz

—subhedral, drusy. Cley—skeletal delomoeldic. :

u
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Dolomite—medium coarse, light gray: Limestone—trace extremely fine, light gray _......._.285-290
Brstinur: Chert—fine granuiar, white, abundant to skeletal delomeldic, quartzose,

drusy; extremely fine granular, white Lo bull stained. Quartz- -anhedral, clear and sub-

hedral, coarsely drusy. Clay—small amount skeletal dolomoldic.

Dolotite—medium fine to fhne, light gray, 90 percent, Chert—smooth and very fme
granular, dolomitie, 10 percent.. ... e 200-295 -
Resioue:  Cheri—smooth, white, scattered dolomo[dlr:, very fine umnuldr white, quartz-

ose and drusy, seattered dolomoldic. Ouartz—suhht*dra] drusy.

Dolomite—medinm, very light gray. . ... 295300
Reswue: Quartz- small amount anhedral, finely glaml]al some subhedral, dmsy Cloy

—small amount fragmental delomoldic.

Dolomite—medium, very light gray. . e e . 300-305
Restourn; Ciajf—fragmcntal skeletal  dolomoldic. Chert—trace fine crranular, pmk

to white. .

Dolomite—medium  coarse, light gray. Chert- -Rmall amount granular, whitc, slightly
translueent, in part oelitic and in part sparingly dolomitic . ...
Reswonr: Chert—smooth, white o bufl, sparingly dolomoldic; fine granular, slightly

translucent, in part oolitic, in part abundant dolomeoldic. Qimrﬁz—subhedml, drusy,

dolonoldie.

Dolomite—medivm  fine, light gray and some pink coloration. Chert—small amount
granular, grayish white, oolitic.. . e e e e S 10315
Resiwug: Chert—fine granular, graylsh wh.lte fine to medium oolit [ew dolomoidic

[ragments. Quartz—subhedral, drusy, in part dolomoldie. Clay—fragmental skeletal

dolomoldic.

Dolomite—medinm, light gray, sparingly cherty. . . .315 320
Rrsmog: Cherc—smoath white, scattered do]omo]dm vcry fine granular, abundant te !

skeletal dolomeldic, in part finely drusy, chalky, white to grayish. Quwartz—small amount

subhedral, drosy. Clgy—finely fragmental dolomoldie. .

Dolomite—fine to medinm fine, slightly buff-gray, 90 percent. Chert-—grayish white, varie-
gated smooth and fine granular texture, 10 percent .. . o 320-325
Resmoor: Chert—smooth, grayish white with areas of glanuhr tcxture traces ol semi-

spherical concrctionary structiure, small amount finely drusy, small amount very finely

oolitic, Quartz——subhedral grains,

Dolomite—iine, slightly bufl-gray. Chert—small amount granular, grayish while, oolitic...325-330
Besiour: Chert—fine granular, grayish white, fincly oolmc, few scattered dolomofds,

slightly drusy. Clay--sponge-like, white and bulfl, finely fragmental,

(5310

Dolomite—medium fine, gray. Chert—traces fine granular - 330335
Resmor; € hers—gmnular, white, abundant delomoldic, qu.ntmst‘ “and drusy Qwu 2
--subhedral grains, drusy clusters. Sift—quartz grains, pmbdh]y chemical in origin.

Dolomite— medinm fine, light gray and fine, dark gray. Chert—some grayish white, fine
granular, dolomoldic ... gt e .. ..B35-340
BEesipe; her;—gl.mulal, crrayls'n whue abundant dolomoldic, drusy, seme con-

cretionary structure. Quartz—subhedral, drusy, delomoldie,

Dolomite--medium fine, gray. Chert—somc gray granular.... . 340-345
Resiooe: Cherc—hne.ly granniar, abundant 1o skeletal do]nmnldm granu]‘tr, light
brown, oolitic, smooth, white. Quariz—coarse, subhedral grains and drusy clusters.

Dolomite —fine to medium fine, Chert—small amounl gray, granular . 345350
Resioue: Chert—iine granular, buft stained, skeletal dolomoldic: fine granulftr, grd)’l‘ih
smoaoth, w‘mte Quartz—subhedral grains and drusy.

Dolomite -fine, gray. Chert - small amount granular while, in part dolomitic . 350-355
Resmoor: € hers—very fine granular, grayish white, dlllll‘ldanl’ to skecletal dulomoldu,
quartzose and drusy in pari; smooth, white. OerfZ—Hu]JhFdIa] grains and drose.

Dolomite—fine to medium fine, gray ... . .. 355-360
Kestoor: Chert—granular, slightly translucent- {__,rd.)-'l‘;h, attered to abundant "dolomal-
dic, slightly drusy. Quartz—snbhedral gruins, few drusy clusters.

Dolomitc—mediom  fine, gray to buH-gray. Chert—small amount fine granular, light

VS 360-365
Resiue: € hert—granular, grrl}’l‘;h in part pscudo-oolitic, part quartzow ightly

drusy. Quartz—small amount subhedral grains and druse,

Dolomite— medivm fine, gray and dark gray.. .. 365570

Ruswour: Chert—fine gracular, grayish: smoolh, white, chalky, hard and remgh;
smooth, buff stained, skeletal dolomoldic. Quartz— anhedml granular, coarsely druqy,
subhedral grains and druse,

Fl
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Dolomitc—fine, bufl-gray and gray....:..........___: ________________________________________________ S 370-375
Rreswug: Chert—granular, white, delomeldic, quarLzoae and drusy. Quartz—subhedral
grains and drusy clusters.

Dolomile—iine. to very fine, brown, Chert—small amotnt granular, grayish, pseude-
oolitie ... OV p S 375-380
Ruswue:  Chert—fine gra.nu]ar gmylsh glightly translucent, in part volitic and

pseudo-oolitic, and in purt drusy, with scattered dolomelds; smooth, gravish white. Quartz

—subhedral grains and drusy flakes.

Dolomitc—fine to very fine, gray and buff-gray........ . 380-385
REsipug: Qfmrtz—gmnular, coarscly drusy, dulnmnldu,, subbedral grains; very hncly
granulated. ChAert—trace granular, white.

[Dolomite—very fine, gray L. 385390
Restoue: € fzcrt——very finely gramﬂatcd, grdylsh ‘white. Lﬁa}f—ﬂaky, dolomaldie.

Dolomite—very Ane 1o Hne, gray o o 390-395
Resougk: Cloy—very finely fracrmental ‘dolomoldic. (.hert—ﬁne]y granulaled grayish .
while: trace smooth, white,

. Dolomite—fine to medium fine e e e 395400
‘Ruesmor:  Chert— smonth, whlte, in, part ﬁnt‘]y dn]umuldic chalky, hard, in part

fincly dolomoldic, small amount fine granular guarizoge. Quartz—--—iew gubhcdral grains

and drusy [akes.

Delomite—very fine, gray. Chert—small amount granular, gravish.. . - 400-405

Reswue: Cheri—smooth, grayish, slightly chalcedonic, in part quartmse fine granular,
grayish, in part psende-oclitic. Quartz—few subhedral graing and granulated, dolomoldic
fragments. Clay--—small amount sponge-like, dolomoldic.

Dolomite—fine to medivm fine . . . 405-410
Reswmur:. Quartz—anhedral, granular dulumoldu, dmsy, anhedral and  subhedral

grains, Chert—fine granular, white, skeletal dolomoldic; small amount chalky, Clay—

small amount sponge-like, dolomoldic. Spicales- -extremely tine, needle-like.

Dolemite ~fine and medivm fine, buff and gray . U 410-415
Resinte: Chert—Iiine granu]ar, white and buII drusy, skcleta] dnlumnldu (_)uarr.z—
drusy, dolomeldic flakes, subhedral grains and granules.

Dolomite’ - medium, gray and slightly buff-gray .. 415420
Resmur: Chert- granular, skeletal do]omo]du, “white and buﬁ quartmsc “and huely
drusy. Quartz—drusy clusters, subhedral and anhedral grains, fine granules.

Dodpmite—very fine, light bull and medivm fine, Tight gray ... .. . . .. 420-425
Resiour; Chert- very fne granular, buft to w}ntn, skeletal dulomoldlc ﬁm’]y grami-

lated, grayish white. Qmartz—drusy, dolomoldic, subbedral grains.

Dolormite—very fine, buff, some gray . 425430}

Resmue: € F:err—ﬁnely granulated, gray].sh whltc ‘trace smooth, white, pseudo-oolitic.
Cluy—Iilaky, gray, and skeletal dolomoldic, budl. :

Dolomite—very fine to fine, bull-gray . 430435
Resmmir;  Chers-- finely Eranuldled Whltc many of thr gldnn]es rhumlu(‘ mdli.,atmg

chert replacement of dolomite; smooth, white prading to hard, chalky. Quartz lew sub-

hedral grains, trace fine granular, lacy.

Dolomite—mediom 1o medium fine, light gray ... . 435-444)
Brsinne: Chert—very fine granular, brown and grawsb skcletal dolomoldic, smooth,
brown and white, abundant dolomoldic. Quartz—silt-size granules, few subhedral grains. .

Dolomite—very fine to medium fine, hofl and gray . . 440445
Rrsome:  Chert—smooth, }men, yery fine, scattered dolomold-‘-\ very fine pranular,

white and buff, partly dolnmofdw, very finely granulaled. Ou,ar.f,z—very finely granulated,

subhedral prains, and few fincly drusy flakes.

Palomite—fine, Hght gray. ... 445450
Resmui: Q!tartz—very COaT'sn, m]b]wdrd] gmmh, :]ru%y cluslers; very hnc]y glanufated

. 450-455
_uurtz—f-;u}zhedral gralns and sma]l ‘

DNolomite—mediom, light gray
Resmwum:  Chert—chalky, soft, in part delomeldic.
dolomoldic, drusy fragments.

Deolomite—medium, light gray, slightly porous. .. ... 455460
Resmous: £ hu-t—vrry fing grained, skeletal dolomoldic, drusy, ]Juif slained. Quarsz—
subhedral, few anhedral grains, drusy clusters,
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TANYARD SECTION, BURNET County, TEXAS

Feet
’ below top
Tanyard formation, Staendebach member, 0-336 feet—
Limestone- -extremely fine, dove-gray. Chert—trace granular, white, oclitic e 0= B
Reswoue: Chert—smooth, while, with scattered oolithe; some very fne granular, prayish
chert, slighuly quartzose. Quartz—few banded, drusy fragments, subhedral grains,
" Limestone—extremcly fine, dove-gray ... e e a— 10
Reswpue: Clay—sponge-like and flaky, white and marcon.,
Limestone—cxtremely fine, very light gray ... L 10=15

Rusiour: €hers—chalky, white, brittle. Clay—ﬁ-aky, white.

Dolomitc—coarse, iight gray, with Imaroon coloration, 60 percent. Limestons—cxtremely
e, very light gray, 40 percent... .. [ TR S ||
Restowe: Chert- chalky, soft, porous, white, slight marcon coloration. Clay—flaky,

white and maroon,

Iolomite—ecoarse, light gray. ... . et et m e e <o e e 20- 25
Resour: Clay- finely fragmental dolomoldic and flaky, white and maroon,
Dolomite—coarse to very coarse, light gray 25 30

Resioue: Clay--llaky, porous, and finely fragmental dolomoldic, white, .“,;__,;ray, and
maroon. '
Dolomite—coarse Lo very coarse, light gray ... . o o 335

Rusiouk: Clay—flaky and finely [ragmental dolomoldic, white, gray, and marosn.
Dolomite—very coarse, light gray, in part marooen stained......o.oooo 35— 40

Besiuz: Cley—small amount flaky and finely fragmental dolomoldic, maroon and
white.

Dolomite—medinm coarse, light gray, with maroen siaining.. . U | 123
Resinur: Chert—granular, gray to grayish white, quartzose in part, Quariz— small

ammennt finely drusy. Clay—sponge-like and flaky, white.

Doiomite—medinm to coarse, light grav. . ... . ... . ... 45— 50
Rrsmue: Clay——very smell amount sponge-like, grayish,

Dolomite—medinum coarse to coarse, light pinkish gray . ... .. ... 5055
Rrsioue: Chert—very fine granular, white, abundant dolemoldic. Ctay—small amonnt

sponge-like, dolomoldic, and faky. :

' Dolomite—coarse, light gray, in part shightly pinkish....... .

Resmue: Chert—very fine granular to slightly chalky, white, skeletal dolomoldic.

Quartzz—subhedral grains. Clay—finely fragmental, skeletal dolomoldic.

Dolomite—coarse, in part pinkish, light grav...... o .. 60— BS
Reswue: Quartz—fine to coarse, subhedral grains, and delomoldic, drusy clusters.

{ay-—-white and maroon, finely fragmental delomoldic,

hh— 60

Dolomite—medinm coarse to coarse, some fine, pinkish and Yight gray. ... 65— 70
Reswue: Clay—small amount, white, some maroon, finely iragmental delomoldic.
Chert-—trace soft chalky,

Dolomite—coarse, light gray, and slightly pinkish. . . w0- 75
Reswue: Chert—very fine granular, some smooth, white, finely drusy, sparingly dolo-

moldic. Quartz—very fine to medium, subhedral grains, drusy clusters. Clay—sponge-like

and {inely fragmental dolomoldic, gray to white. :

Dolomitc—ime to mecdium fine, light gray, some pink et e e . 75— 80

Resmue: Chert—very fine granular, seattered to abundant dolemoldic, white, some
maroon. Quarfz—highly drusy, delomoldic flakes and fragments; fine to very coarse,
subhedral grains.

Dolomite—medium, light gray with pinkish streaks 80- 85

Reswur: Quartz—anhedral, slightly drusy; fine, anenlar and subhedral grains, Cidf;
very small amount fragmental dolomoldic.

Dolomitc—medinm fine to medium, gray . R . - 85- 90
RestuE: Chert—chalky, soft, white, skeletal dolomoldic: irace smooth, white. Clay—

white, finely fragmental dolomeldic. Spicules—few extremely fine, needle-like.

Dolomite—medium to medium fine, light gray, slichtly pinkish gray and gray. . — Y

. Resmus: . Clay—very small amount spengelike and finely fragmental delomoldic.
- Spicule—long, needle-like.

Dolomile-—medium fine to medium, gray. ) . 95100
Reswoe: Chert—very fine granular, gray, scattered to abundant dolomoldic; chalky,

white, abundant to skeletal dolomoldic; chaleedonic, in part drusy. €ley—white, finely

fragmental, dolomoldic, Quartz—densy Tragment, sabhedral grains,
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Feet
below top
Dolomite—coarse, light gray . 100105
Resioue: Chert—chalky, white, abundant 1o skeletal dolomoldic, in part finely frag-
mental.
Dolomite—coarse, some medium fine, pinkish gray . ... - 105-110
Reswue: Cley—small amount sponge-like, flaky, white.
Dolomite—coarse, light gray, some pinkish gray ... .. 110-115

Resiouk: Chert—chalky, grayish white to white, skeletal :]olo.r.noldic;‘ smooth, white,
skeletal dolomeldic; fine granular, white, drusy, in part delomoldic. Quartz—anhedral,
granular, finely drusy, subhedral grains. Clay—white, finely fragmental dolomeoldic,

Dolomite—medium, light gray..... e e J115-120

Resioue: (heri—very fine granular, white, skeletal dolomoldie, in part finely drusy;
chalky, grayish, skelctal delomeldic. Quariz-—very fine, subhedral grains. Clay—white,
finely fragmental dolomoldie.

Dolomite—medium to coarse, light and pinkish gray . T 120-125
Rezioue: Chert—smooth, white to pinkish, very finely drusy, skeletal® dolomoldie.
Quartz—wvery finely drusy fragments. Clay—white, finely fragmental dolomoldic.

Dolomite—eourse, light gray.... ... .. L 1254130
Brsipui: Cheri—smooth, white, abundant to skcletal dolomoldic; finely granular,

white to buff, in part quartzose and finely drusy, skeletal delomoldic. Quartz—few finely

dyusy flakes. Clay—white, fimely. fragmental dolomoldic.

Dolomite—medium coarse, light gray...... ... e e e 130-135
Rrsinue: Chert—fine granular, while, quartzose and fincly drusy, skeletal dolomoldic;

smooth, white, skeletal dolomoldic. Queriz--anhedral, granular, drusy, dolomoldic, very

fine, angular to medium, subhedral grains, Clay—white, finely fragmentsl, dolomoldic.

Silt-—clear quartz, probably chemical in origin. :

Dolomite—medium coarse, light gray . e 135-140
Risivur: Quartz—FEne to very coarse, subhedral grains, few drusy clusters, Chert--

very fine granular, white, abundant to skeletal dalomoldic, quartzose and drusy. Clay—

very finely [ragmental, dolomoldie, white and pink. .

Dolomite—medium, Light SFEY. oo o L e e 1404145

Resipuk: Quartz—anhedral, do]nmo].d-i.(.:-, ;:ifusy, suhher.]r-él.]...gz.‘ains and clusters. Chert
—small amount chalky, delomoldic. Cley—cream and white, very finely fragmentsl
dolomoldic. -

Dolomite—medium, light gray and fine, buff-gray, 90 percent. Chert—very fine granular,
white, 10 POICENT. i e e e 145150
Resmne: Chert—white, variegated smooth and fine granular, oolitic; very fine
granular, cream-white, abundant to skeletal dolomeldic, drusy in part. Quartz—{ne to
coarse, subhedral grains, drusy clusters. Clay—fincly fragmental dolomoldie, white.

Diolomite—{ine to medium gray, in part slightly pinkish. = ... . I150-155
Rusinur: Chert—very fine granular, white and pink, drusy, abundant to skelelal dola-

moldic. Quartz—fine to very couarse, subhedral grains, drusy clusters. Clay-—white,

finely [ragmental dolomoldic.

Dolomite—{ine to mediom, gray..... e e e 155-160
Testoue:  Quartz—fine to coarsely drusy fragments; fine 10 very coarse, subhedral
grains. Cheri—fine granular, grayish white, scattered to abundant delomoldie. :

Dolomite—medinm fine to medium, STy e et 160165
Resipue: Quariz—drusy flakes and fragments, in part dolomoldic; fine to coarse,
subhedral grains, Clay—white and maroon flecked, skeletal dolomaoldic.

Dolomite—medium, gray and fine, buff-gray.. ... e e e 165-170
Restour: Chert—hane granular, white, some pink, abundant to scattercd dolomoldic.
Cuartz—small amount finely drusy. Clay—white, finely fragmental dolomoldic.
Dolomite-—medium to fine, gray.... . e 170-175
Resmur: Chert—fme granular, white, quartzose and drusy, abundant dolomeldic.

Quartz—very Ane Lo coarze, subhedral grains,

Dolomite—medium fine, bull-gray. . ... .. . ... 175-180
Rzsioue: Chert~—very fine granular, grayish white, partly quartzose and drusy, abundant

dolomoldic. Quartz—very fine to medium, subhedral grains.

Dolomite--medium to medium coarse, light gray .. .. .. 1802185
Restone: Cluy—small amount, grayish, finely fragmental delomoldic.
Dolomite—medinm, light gray._........ e 185190

I]{(;J._‘SIDUI?‘,: Clay—small amoum spongc-hkc, glay andwhltc,ﬁne]yfragmemal daln-
moldic. :
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Feet
below top
Dolomite—medium to fine, light gray, 90 percent. Chert—fine granular, white, 10
PEFCONL it e e 190-195
Beswie: Chert—granular, w}me scattered dolomoldic. Qu,artz—vvry finc to rcoarse,
subhedral grains, drusy, dolomoldic fragmc_nrs

Dolomite—fine, slightly pinkish gray, 90 percent. Chert—grayish white, granular, oolitic,
10 percent ... e 195200
Resiour: Chert—granular, grayish white, finely scattered dolomoldic, oolilic and
psendo-oolitic, in part quartzose; smooth, whitg, oolitic. Quurtz—very fine to coarse,
subhedral grains, .
Dolomite—medium fine, pink, %0 percent. Chert—white, porcelaneous, 10 pereent . . . 200-205
Resmue: Che rt—nrdmaw smooth and porcelaneous, white; very fine granular, white
to pink, scattered dolomoldic. Quertz—fine te coarse, subhedral grains, Clay—small
amount white and pink, very finely fragmentai dolomoldic.

Dolomite—medium fine to fine, light gray and pink...... 205-210
Reswue: Quartz—drusy, dolomoldic fragment, and few subhedral grains. Cluy—small

amount white and pink, finely [ragmental and skeletal dolomaldic.

Dolomite—medium  fing, gray, some pink staining. Ché rt—trace white, granular, very
finely oolitic ... (210-215
Restoog: Cher—fne p;ranu]ar, glaylsh white and pmk in part abundant dolomoldic -
and guarizose, in part very finely oolitic. Quartz—finely drusy Hakes, fine angular grains.
Clay—small amount white, finely [ragmental,

Dolomite—fine, gray and pmk 80 percent. Chert—fine granular and pnrrelanenus,
white, quartzose and drusy in part, 20 percent ... .- L215-220
RESIDUF: Cfierz—granuldr, white to gray, very scattered dolomolchc, in part oolmc
with trace oomolds, in part quartzose and drusy; ordinary and porcelaneous Smooth,
white 1o grayish chert, Quariz—anhedral, clear, drusy fragments; fine to very coarse,
subhedral grains, Cley—small amount finely iragmenwl

Dolomite—fine to medium, slighily pinkish gray... .. 220-225
. ResiDUE: Cher:—ama]l amount grayish, ﬁnely g-raunlath Quartz—few subhedral
grains,

Dolomite—medium to medium fine, gray and plnkl'-sI - . 225.230
Resmoue: Quartz—fine to coarse, subhedral grains; vely ﬁneTy granu]ated Clay—qmall
amount white, finely fragmental dolomoldic. .

Dalomite-—-medinm coarse to medium, light gray....... ....230-235
Resmnr: Clay—small amount white, finely Ir'tgme atal dolomoldic.
Dolomite—nedinm fine to fine, gray, some pinkish .235-240

ResipuE: Chert—very fine granular, white, abundant to skeletal dolamoldic. Quarz o
medinm, subhedral grains, very fine, angular grannles, few finely drusy flakes. Clay—
white, finely fragmental, dolomoldic.

Deolomite—fne to medium fine, pinkish gray.. ... 240-245
Resinour: Chert—grayish, ﬁnely granulatecl, rhombic granules trace fine granular,
white, dolomoldic. Clay—small amount white, finely fragmental dolomoldic,

Dolomite—fine to medium coarse, light gray.....ooe . 245-250
Resmug: Quarte—inely granmulated; trace dulomoldlc ﬁucly dru%y, few subhecdral
grains, Clay—white, skeletal dolomoldic.

Dolomite—fine, pinkish gray, some medium, light gray........ ceem 250255
Rusipur: Chert—very fine granular, very finely and a undantl}r dI‘llH}’, skeletal delo- '
moldic. Quarr,z— very fine granules and fine subhedral grains.

Dolomite—fine, slighily pinkish, some medium fine, light gray . .. .. .255-260
Resmue: Chert—fine gramular, grayish white, in part very Imel}}r drusy, skeletal dolo-

moldic; smooth, white, skeletal dolomoldie. szrtz—hne to medium, subhedral grains,

and ﬁnel)’ granulated,

Nolomite—medium fine to coarse, light gray, parous.. e 2B0-265
Resmwue: Querte—-very small amount very fine, subhedral grams
Dolomite—-fne, pinkish gray............. . 265-270

Resiour: Chert—small amount grayish, ﬁnely gr.muldr Quartz—few subhedral grams
Cley—small amount very finely fragmental, dolomoldic.

Dolomite—(ine to medium fine, some pinkish... 270275
Rusipue: Chert—pranular, wlnte in part vcry ﬁnel),r dolumo]dlc, cha]ky, in part very

finely porous and dolomoldic; very fine granules in part thombic. Cley—small amonunt

sponge-like, white to buff,
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Feet
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Dolomite—medium to fine, light gray and pinkish. . . . 275280
Resiue: Quartz—subbedral, very fine to very coarse graing, Chert—smooth, tan, and

pink, skeletal dolomoldie, in part quartzose and drusy.

Nolomite—mediam, light gray and fine, pinkish gray . .. 280-285
Rusiour: Chert—granniar, white, fmely diusy, skeletal dolomoldie. Quartz—very

fine, angular grains.

Dolomite—fine, pinkish, and medium coarse, Hght gray . . 285--290
Resmui: ;‘wra—gramﬂar, while, highly drusy, skeletal dolumnldw (heartz—drusy,

dotomoldic flakes and very fine, subhedral grains. Cigy—gray, flaky, and very fnely

Fragmental delomoldic, :

Dolomite—medium coarse and fine, pinkish gray... e 290295
Resmoue: Chert—small amount fine granular, wh1te and pmklsh do]omo]dlc C ay—

small amount sponge-like, very finely fragmental and dolomoldic. :

Dolomite—medium to eoarse, Jight gray, some pinkish 295-300
ResmUe: Chert—small amount brittle, chalky., Clav—eray, {ragmental dolemaoldic. :
Dolomite— -bae, gray, in part pinkish L 300-305

Restoue: Clay— small amount whlte, grny, pmk hnely Iragmemal dolemoldic. Quurtz
—trace finely drusy. Spicules—Iew very fine, needle-like.

Dolomite—fine, bulf-gray and pinkish .. . S .. 305-310
Restpvg: Chert—very fine granular, white to graylsh some pmk scattered to abundant,

finely dolomoldic; smooth, white, with finely delomoldic contact surlaces; chalky,

slightly dolomoldie. szrcz—sma" amount dolomoldie, drusy; few subhedral grains.

Clay—white, very finely fragmental delomeldic,

Dolomite—medium eparse to medium fine, light gray and pink . 310-315
RrsouE: Chert—Iline granular, white and pink, in part drusy, abundant ta skeletal

dolomoldic; chalky, small amount delomeldic. Quartz—dolomoldic, drusy fragments,

fine, subhedral grains,

Dolomite-—coarse, grayish white _A15-520
Resmwur: Chert—granular, white, abundant to skelctaT coarsely dolomoldic, in part
drusy. Quartz—fine to coarse subhedral grains, dolomoldic, drusy fragments.

Dolomite—medium to medium fine, light gray, some pink 320-325
Resmur: Chert~—granular, white, quartzose and ﬁnr‘]y druhy, ‘skeletal  dolomoldic.

Quartz—finely drosy, dolomeldic, few subhedral grains.

Dolomite—medinm. to coarse, light zray .. 325.-330

Resivvg: Chert—small amount finely gr'mulatcd Shale—grcen to dark green, waxy.
Clay—small amount white, finely fragmental.

I

Dolomite—eoarse, Hght @ray.......o.. . 530-335
Resivlie: Shale—small amount Ilght green some dark grct‘n, waxy, in fine fragments.
Chert—trace finely granulated.

Tanyard formation, Threadgill member, 336-338 {eer—

Dolomite —coarse [o very coarse, light gray, some pinkish . 335. '540
Brsipun: Shale -dark maroon and dark green, waxy, in part dolomoldic. Clgy—small
amount sponge-like and finely [fragnental delomaldic, white,

Dolomitc—coarse, light gray, some buff slaining...
Resipvr: Shafe—green, waxy, in very hne

chalky; trace granulated.

Dalomite—coarse, light gray, some maroon stained ... e .. 345-350

Rrsionr: S‘hulf.—hght green, some dark green and maroon, waxy. Chert—small
amount granulated; trace smooth, lacy. )

Dolomite—coarse, light gray, some purplish.... oo ABO-355
REesibur: Shele—waxy, grayish white to purphqh and maroon, fragmental skcletal
dolomeoldic. Clay-—small amount {laky, Quariz—ifew medium to coarse, subhedral grains.

Dolomite—coarsc to very coarse, fight gray, some purplish e 355360
Resinag: Chert—small amount finely grannlated. Shale~—waxy, greenish and purplish
. to maroon, Clay—irace flaky.

Dolomite-—coarse to medium coarsc, grayish white . ...360-365
Reswur: Chert—granulated, white. Shafe—small amount waxy, green “and 1 mareon,
[ragmental dolomoldie.

DNelomite—enarse, very light gray, some slightly pinkish 365370

Rrsone: Shale—waxy, green, SOME IMaTEON, TAces of dolomoids. Cheri—small amount
white, granuiated,
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Dolomite—coarse, very light gray... . _370-375
Reswue: Shele—waxy, drab green some maroon. (hert—trace granu]ar, “dolomoldic.

Dolomite—coarsc, some fine, very light gray, some purplish staining, 60 perg,ent. Lime-
stone——extremely fine, grayish white, some purplish staining, 40 percent .. . . 375-380
REstour: Shale—small amount waxy, drab green. Chert—small amount very ﬁne-ly

granulated: trace rough, granular.

Dolomite—coarsc, white, 80 percent. Lin1esL0ne—e,}{tnremv;-.lp,r line, grayish white, 20 per-
cent. Chert—trace griy granular.. L ...280-385
Rrsioor: Cheri—eranular, glayl'sh with glanulatcd sur[aces, ‘small amount vf‘ry

finely granulated. Shale—very small amount green, waxy,

Dolomite—coarse te very coarse, grayish white ... e 385-390
Reswoe: Shale—small amount waxy, dark gray, greenish and maroon.

Limestone—extremely fine, grayish white. Dolomite—trace white.. . .. . e 390--395
Reswue: Chert-—gray, granular, in part poreus. Shale—small amount waxy, greenish
and marpon,

Dolomite—very coarse, white, trace pink . ... - 305400
Resiour: Chere—small amount chalky, roughly nodular, trace of ]acy Shede—
trace greenish, waxy.

Dolomite—very coarse, light gray and pink, 50 percent. Limestone—extremely fine,
grayish white, 50 percent... e 000405
Resipue: Chert——gmnular, Uray, 5]1whtly “translucent. Sr‘r.ale—waxy, erayish  white,

dull green, maroon, and some bright green. Quartz—few fine, euhedral, medium stubby

prisms. '

Limestone—extremely fine, slightly grayish white. .. .. ... 405-410

Resinug:  Shole—very small smount mareon and greenish gray in very fine Iragmeuts

Silt—very small amount silt-sizc rhombs.

Dolomite—very coarse, white. Limestone—small amount extremely fine, very light gray,
dolomitic and dolomoldic ... .. 410415
Resmwue: Shale—very small amount wrlxy, grevnmh gray, maroon, trace bright green,

in very fine [ragments.

Limestone—extremely fine, grayish white, trace dolomitic, trace purplish ¢olor . 415420
Besiour: Shale—small amount waxy, bull and drab green.

Limestone—exiremely fine, white, trace doelomitic . . 420425
REsipuE: (;hsrt—wanular, semi-transclucent-gray, hlghly porous to Iary, smoaoth,
white, roughly concretionary nodules. Shale--very small amount waxy green. )

Limestone ~extremely fine, very light gray, traces dolomitic ... 425430
Resione:  Shale—very amall amount waxy, buff-green in extremely fine fragments,

Limestone—extremely fine, very light gray; trace finely dolewmitic............_.. ... 430-435
Resipue: Shale—small amount waxy, green, some maroom.

Limestone—extremely fine, slichtly orayish white, trace dolemitic ... ... 455440
Resipue: None

Limestone—extremely fine, slightly grayish white, trace dolomitic . . . ..440-445
Resmue: anz—anhedml highly porous to laey. € ken—smoolh wlme :mu;,h]y

nodular, Shale—small amount waxy green.

Limestone—extremely fine, slightly grayish Whibe oo e 45450
Resibue: ShaleIew fine, waxy, green flakes.

Limestone—extremely fine, w}ntc in part with slightly greenish tint. ... . .. . 450455
Rrsmiow: None.

Limestone—extremely. fine, slightly grayish white . . - 455460
Resioug: Chert—smal] amount smooth, white, fmely canlreuondry Shale—very small
amaount waxy, green.

Limestone—extremely fine, grayish white. e .. AG0-465
Reswue: Cherf—trace gmnu]ar, lacy, and ﬁncly nodular. :

Limestone—extremely fine, grayish white. .. . . e 465-470 -
Rrsinue: Chert—trace nodular, white.

Limestone—extremely finc, light gray, trace coarsely delomitic......... e AT0-475
Rrsmor: Shele—trace waxy, green. Sifi—{ew rhombic and angular gralns

Limestone-—extremely fine, grayish white ... . . o TSR0
Resioor: Shale—trace waxy green. Sidt—small amount shembic grains.
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Limestone—extremely fine, grayish white, in part with Indistinet, finely fragmental
{pseudo-oolitic? ) struCtUre o 480445
Rrsioue: Quartz—anhedral, in hdgments with rough granu]atcd surfaces. Cheri—

trace white, nedular, and granular, slightly wanslucent-grayish.

Limestone—extremely fine, light gray oo 485-4%)
Fsone: Shafe—very small amount waxy, drab green. Siti—small amnunt lhOllel(,
ETHINS.

Limestone. -extremely fine, grayish white, trace dolomitic. . 400 495
Restoor:  Chere—trace, lne granular. Sit—rhombic grains.
Limestone—extremely fine, slightly grayish white ... . 495-500

Resmoue: None.

Limestone—extremely fine, slightly grayish white, in part coarsely dolowmitic
Rrswur: Shale—-very small amount waxy, green. Sit——irace rhombic grains.

.500-505

Limestone--extremely fine, grayish white, in part slightly dolomitic, with slightly greenish
lint et e e+ s e e ....505.510
Resthoe: Shale —small amount waxy, grcen, “and hrownish green, Cheri—trace fme,

silicified rhombs. Sit—rhombic grains.

Limestone—extremely fine, gmylsh white, 50 percent. Delomite—coarse, light gray, 50
PEICENL . oo i e e e 510-515
Resmue: Shale—trace dark grccn waxy " Silt—trace rhombia grains.

Dolomite—roarse, Hght @ray..i | ... D15-520
Resooe: Quartz—anhedla] cloudy, rough to lacy fragments; trace hnely granu ated,
Shole—small amount hrownish green, waxy.

Dolomitc—nedium. to coarse, gray... e e oo e R201.525
Reswue: Shafe—-drab-green, some mareon, waxy ﬁsia—vcry ﬁneﬂ, Thombic gmms

Dotomite— coarse to medinm, light gray.... .525-530
Resmor: Shale—dark green, waxy, trace of dolomolds. Qfmrtz—small amount ﬁnely
granulated.

Dolomile——coarse, li~ht gray. ... .. 530535
Risinue: Chert—small amount white, g__,mnulatcd ‘trace wlure, “nodular. Cfay—spongv—

like, in part dolomeldic. Shele—small amount green, waxy, Sili—very line, in part

rhombic grains, Quariz—irace anhedral, lacy.

finlomite—medium, light gray, 60 percent. Limestonc—ﬁne, purplish margon, 4 per-
cont . e e e e .. BRh-540)

RLleUF Quartz—ﬁnely gra.nuldled in part very ql]ghllv orchid tinted; trace anhedral,
lacy. Chert—trace rough, white, chalky,
Wilberns lormation, 538-570 leet-
Delomite—very hne, dull TII]T‘}'I]IHh maroon, some bull-gray .. . 540 545

Rusipue: Chert--very fnely ghanulated, slightly purpllqh tinted. Cfuy—small ‘amount
very finely dolomoldic, white to buff.

{¥lomite- very fine, gray, some purplish coloration, in part mhreuua . 545 550
Besmur: Chert—very fine granular, grayish white 1o carthy grny, very “seattered to

abundant finely dolomoldic; some smooth, white, slightly chalcedonic; trace chalky.

Cluy—grayish white, mostly extrcmc]y fing 'fIELO’]T'I("ntd.I Cuartz-—-small amount drusy.

Tolomite —very fine, buff-gray and slightly 1)11rpl1sh in part siliceous. Chert—some
white, porcelancous to very fine granular. . .
Resmuk: Chert—fine granular, slightly translucent- graylsh non-dolomoldic

dolomoldic; seme while, porcelaneous, some slightly dulcedomr Clay—grayish white,

axtremely fine fragmental.

Dolomite--very fine to extremely fine, buff-gray, some purph':h, in part siliceons. Chert
—some granular, white.. 555-560
Resinur: (Cheri—fine g‘rann]al, :-.htrht]y translucent- grd}qsh to whlle in part \ﬂy finely

dolomoldic; some buff stained and parplish, fine granular, Clay—grayish white, extremely

fine fragmoental.

Dolomite—very fine, buff-gray, trace purplish. Chert- some very fine granular, whitc . BOD-505
Brswoumn: Chert—very fine granular, buff, pink stained, white, and slightly transtucent-

grayish, non-dolomoldic to abundant. dolomeldic; some chalky, skeletal dolomoldic.

Quartz—some finely drusy flakes. Clay—grayish white, extremely fine frhgmental,

565 570

Dolomite—very fine, buff-gray and puarplish gray ... .
Resmug: Cfey—awhite, some pink, finely fragmental, skeletal dolomoldic, Chert—soft,
-chalky, scattered dolomoldic.







aceegsory malerialks: 21

arctic acid: &, 9, 10

allogenic residues: 10

anhydrite: 21

Arbuclkle group : 6, 16
Mountains: 7, 16

Archer County: 15, 16

argillacecus materialz 12, 20

Arkansas: T

anthigenic residues: 10

Backbune Mountain section: 9

handed chert: 19

Barnes, V. E.: 7, 14, 18

Beach Mountain: 18

Beekite: 21

Blaney County: 17

boundary, Gorman-Honeyeol: 15 16
Gorman-Tanyard : 15, 17

Burnat County : 36

Cambrian age: 16

Central Mineral region: 7

chaleedonie chert: 21

chert: 9, 12, 18-20
banded: 1%
chaleedonie: 21
dolomorphic: 1%
.drusy: 19
epigenetic: 10
Iacy-structured : 19
oolitic: 11, 19
gomoldie: 19
peendo-oolitie: 19
nuarteasc; 20
-spicular: 20
syngenetic: 10, 11

Cherokee Creek section: 9

elasties: 20-21
facies: 6

elay : 20

Clond, P, 15, Jr.: 7, 14, 16

Colorado: 6 e

concdonts : 10, 21
Crane County: 17
Crockett County : 18
Crowley, A. J.1 16

Davwson No, 1 SBeaboard well ; 16
dolveastic: 1%

dedomcld ; 18

delomoldic chert: 1%
dolomorphie chert.; 18

drusy chert: 19

Eastland County; 16
Ellenburger, standard section of: 14
type zection of - 14
use of term: ¢
El Paso formation: 6, 17
vegiom: 7
epigenetic cherts: 10
residues: 18
Brath County: 16, 16 7

focies: R
claalic: 6
unit: &
Yees Nu. 4-C Humble well: 18
feldspur: 10, 21
Fisher County: 18, 18
fousil fragments: 21

Gillespie County: 13
glavueonite: 10, 11, 12, 21
Goldich, B. 8.: 21
Gorman ¥alls seclion: 14
sample descriptivns: 28-30
—Tanyard rection: 8, 17T
Gorman formulion: 8, 7, 18-14, 26-30, 31
residoest 17
—Honeyeut boundary ¢« 15, 16
---Tanyard boundary: 16, I7
sross litholowy: 11

INDEX

Hamilton County: 16

Hedrick N 1 MeCarthy well: 16

Hoeneyent formation @ 6, 7, 14, 17, 15, 23-26
—Gurman boundary : 16
residues: 17

Humble No. 4-C Fee well: 14

hydrochlorie acid: §, 9, 10

insoluble rosidues: 8, 914, 11, 12, 19
Ireland, H, A.: 18

Johnson City acction: 9, 11

Kindldade formation ; 16
K. M. A —TRllenburger field: 14

lacy-structured chert: 19

Tampasas County 1 23

limonite: 21

litholewie loms @ 12

lithology, gross: 11

Llane River gseetiom: 9, 11, 12, 18, 17
aplift: 7, 16

logs, hthulagu. 12
residae: 12
type: 14

MeCarthy No. 1 Hedriek well; 18
Maniton. formation: 6
Marathon formsation: 6, 18
region: 7
uplift: €, I8
Magon County: 18, 17
mieca: 10, 21 .
millerite: 21
Missouri: T
Mogre Hollow—Warren Springs section: §

oil production: 16, 18
Qklahoma ! 8, 7, 10, 15, 16
oolite, silicecus: 10
ooliths: 10, 19

silicified: 11
oolitie chert: 11, 1%
gomold ; 19
oomehdic chert; 18
Qzark region: 7

Faleozoic formations: 10
Pedernales memhber; 12, 18
potodity t 18 :

Prestom No. 18E SBhell well: 16
puendo-nolitic chert.: 19
pyrite; 10, 21

nuarte: 9, 12, 18, 20
yunrizose chert: 20

residue loys: 12

residues; 18-21
allogenic: 10
authigenic: 10
epiganeic : 140
Gurman = 17
Hongyeut: 17
ingoluble: %, 9-140, 11, 12
syngenctic: 10

sample deseriptions, surface sections: 23-41
Gorman Falls seelion: 23-30
Epicewnod Creck section : 30-35
Tunyard seclion: S6-41
gand: 12
sandy material: 20.
Han Baba County: 7, 23, 40
Seaboard No. 1 Dawson wellt 18
petions—
Gorman Falls; 14
Gorman Falls—Tanyard: 11
Johnson City: 9, 11
Llane River: 11, 12, 13, 17
Spicewood Greek: 14
standard of Ellenburger: 14 |
subsurface, correlation of ; 15-18
Tanyard; 14
Threadgill Creek: 12, 13



44 Report of Investigations—No, 11

type of Ellenburgetr: 14

Warren S8prings—Moore Hollow: 12, 14
shala: 20
Zhell No. 18E Preston well: 18
siliceons colite: 10

spicules s 10
silicified coliths: 11
pilt: 12
silty material: 20,
Simpson formation: 8
Somearvell County: 16
Spicewood Creek section: 14

gample degeriptions: 30-36
apicular chext.: 20
spicules, siliceous: 10
sponge gpiciles: 21
standard section of Fllenhurger: 14
Stacndebach member: &, 7, 13, 14, 31-25, 36-39
subsurface seetions, correlation of : 15-18
surface samplos, preparation of ; 9
surface seclions; 9-10

Backbone Mountain: 8

Cherokes Creelc:

Gorman Falls—Tanyard : ¢

Johnson City: &

Llanos River: &

sample descriptions : 23—41

Gorman Falls gection : 23-30
Bpicewood Creel section : 40-35

Tanyard section: 36-41
Threadgill Creek ; &
Warren Springs—Dovre Hollow: §
syngenetic cherts: 10, 11
residues: 10

Tanyard formation; 7. 8, 12-13, 17, 31-36, 36-41
—Gorman boundary: 15, 17
residues : 16
sectlon: 14 .
sample description: 36-41
Taylor County s 16
temture; 18
Threadgill Creek soction: 8, 12, 13
Threadgill mamber: 4, 7, 12, 13, 14, 16, 89-41
Todd field: 18
tripalite: 18
type logs: 14
gaclion of Ellenburger: 14

Van Horn regiom ;: 7, 18

Warren Snrings—Moore Hollow seclion: 9, 12, 14
West. Spring Croek formation: 16
Wichita County; 16

Mountains: 7, 8, 15, 16
Wilberns age: 12

dolomites: 11, 13

Formation : 16, 17, 41









