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ABSTRACT

Detailed mapping of Carboniferous rocks westward from

areas mapped by Bogardus and Oden shows that rock units with

in the Marble Falls formation are traceable across "Cavern

Ridge" a "barrier" invented by Plummer and referred to by

others. The Ives breccia, Chappel limestone, Barnett forma

tion, and Lower member of the Marble Falls formation formed

as a transgressive depositional sequence, A thin zone of by

passing separates the Barnett and Marble Falls, but a hiatus

between them in the Hall area cannot be demonstrated.

A small-scale disconformity exists between the Lower

and Middle members of the Marble Falls, Local faulting dur

ing deposition of the Marble Falls produced the Gibbons con

glomerate, influenced the accumulation of Middle Marble Falls

shale, and elevated the "Hall Uplift," Some lithosomes in

the Upper member of the Marble Falls pinch out near the "Hall

Uplift."

Sandstone and mudstone of the Strawn formation abut
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against the carbonate mass of the Marble Falls to the north,

but whether a period of erosion intervened between the deposi

tion of the two is not known.

Analysis of seven species of corals, twenty-three of

brachiopods, two of pelecypods, five of gastropods, two of

cephalopods, two of trilobites, and fourteen of conodonts sug

gests that the Chappel, Barnett, and Marble Falls faunal as

semblages most closely resemble those of the Chouteau forma

tion, Caney formation, and Morrow group respectively. In the

Hall area no part of the Marble Falls should be correlated

with the Atoka series. *l~V'
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INTRODUCTION

Stratigraphic investigation should concern itself

with sedimentary rocks and fossils. There is no more reason

for supposing that stratigraphic problems can be solved only

by paleontology than there is for relying solely on sedi

mentary petrography. True understanding (both correlative

and interpretative) can only be based on the synthesis of

paleontology and sedimentary petrography.

Much of the confusion that characterizes nomenclature

of the Carboniferous strata of Texas, indeed of the United

States, has arisen from the use of fossils as the dominant

tool, the universal panacea, in dealing with these rocks.

Too often rocks have been assigned to certain formations

only because they contained certain fossils.

LOCATION AND ACCESSIBILITY

The Hall area encompasses about 45 square miles of

central-western San Saba County, Texas, between parallels

3112t and 31l8t N. and meridians 9859T and 9906? W.

(fig. 1). Its western boundary is the San Saba-McCulloch

County line. The hamlet of Hall is situated in the north-

central part of the area.

The area is bisected into southern and northern

halves by U. S. Highway 1900 In addition, two east-west
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Fig. 1. Index map to the Hall area, showing trend

of Cavern Ridge and areas mapped by J. W. Oden,
E. H. Bogardus, and P. R. Rose.
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gravel roads serve the northern half of the area, the Concho

Road and the Old Hall Road. One north-south gravel road,

the Hall Cut-off, connects the Old Hall Road, the Concho

Road, and U. S. Highway 190. Unimproved dirt roads normally

provide easy access to farms and ranches in the area.

GEOLOGIC SETTING

Carboniferous strata of the Hall area are part of the

east-west band of middle and late Paleozoic rock that crops

out across Lampasas, San Saba, and McCulloch counties; they

dip gently northward away from the Llano Uplift. Gravity

faults cause discontinuous exposures of individual units and

add to stratigraphic problems.

DRAINAGE

Most of the Hall area is drained by east-flowing Rich

land Creek and its tributaries, North Goens, South Goens,

and Hutchinson creeks. Richland Creek is a sluggish, aggrad

ing, intermittent stream with a gradient of about 12 feet per

mile. Its tributaries, also intermittent, have gradients be

tween 30 and 40 feet per mile.

The extreme southern part of the Hall area is drained

by tributaries of Brady Creek, which lies about 6 miles to

the south. These tributaries have gradients considerably

greater than those to the north.
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Richland Creek is a subsequent stream in that it fol

lows the Strawn-Marble Falls contact in the eastern part of

the area. All tributaries are affected in places by joints,

faults, and stratigraphic features.

Except for road-cuts and a few steep hillsides, stream

beds provide the only outcrops in the area,

TOPOGRAPHY

The Hall area consists of rather flat, rolling upland

with somewhat more rugged topography at its north and south

edges. A broad, east-west watercourse (Hall Valley) crosses

the northern third of the area. The steeper gradients of

streams and the resistant Ellenburger beds in the southern

part of the area, and resistant basal Cretaceous conglomerate

and limestone beds to the north account for the rougher ter

rain. Carboniferous shale and limestone weather to produce

low hills south of Richland Creek. Non-resistant Strawn

sandstone underlies Hall Valley and the low farm land to the

north.

Total relief in the area is about 300 feet. Locally,

100 feet of relief is unusual.

RAINFALL

Normal annual rainfall for this part of Texas is about

30 inches. The area was recovering from the effects of a
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long drought at the time it was mapped. Heavy rains during

the spring months of 1957 and 1958 stimulated lush growth of

succulent plants and grasses, and streams and springs that

had been dry for many years were flowing.

VEGETATION

Live oak, Spanish oak, shin oak, and some mountain

juniper grow on the carbonate rocks of the area. Thick

scrubby growths of bluethorn, persimmon, algarita, tasajilla,

and mesquite characterize shale or clay, and on sandstone

terrains post oak and mesquite are the most common trees.

Sycamore, chinaberry, hackberry, elm, pecan, and large live

oaks are found in the stream valleys. Range grasses growing

on limestone and shale include three-awn, curly mesquite,

buffalo, little bluestem, and side-oats gramma. Sandstone

tends to support buffalo, sedge, and needle grass.

AGRICULTURE

Grazing land of the area is underlain by carbonate

rock of the Ellenburger group and the Marble Falls formation

Most of the ranchers in the area raise cattle. In a few

places on the Barnett shale outcrop small fields have been

plowed and fenced. Corn, oats, and alfalfa are grown in

these little plots. Nearly all the ranch-land south of U, S.

Highway 190 was cleared by bulldozer in 1956.
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In the central part of the area, plowed fields are

underlain by the Marble Falls formation, which weathers to

produce a deep, rich, pedocal soil wherever the land surface

is flat. These fields produce rich yields of oats, cotton,

corn, and sorghum.

Bottom land and sandy soil derived from the Strawn

formation is farmed in Hall Valley. Principal crops here

are oats, watermelons, peanuts, some cotton, and peaches.

In general, the ranches in the Hall area are under

lain by the Ellenburger, Barnett, and Marble Falls. The

Strawn outcrop is given over to farming.

LOCAL HISTORY

Except for sporadic Spanish expeditions early in the

18th century and nomadic Lipan Indians, the Hall area was

uninhabited until the middle of the last century. Between

1847 and 1854 thirteen families from Tennessee, Alabama, and

Missouri established more or less permanent home sites along

Richland Creek from what is now the Hall Ranch eastward to

the present site of Richiand Springs. They were the first

settlers in San Saba County o

A stockade was constructed on Richland Creek about

half a mile east of where Harold Burleson Ts home is now

located. Indian raids were not uncommon, and the last sig

nificant action took place during the Civil War, when a band
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of Comanches drove off all the horses in the area.

Tillable land in the area was farmed from the begin

ning, but range land was unfenced until about 1880, when

barbed wire made its appearance. From about 1880 until early

in the 20th century, large tracts were accumulated by early

ranchers such as W. J. (Uncle Billy) Gibbons, T. Christian,

Richard Sellman, and N. J. "Pony" Hall.

The area was predominantly cattle country, and when

sheep were introduced by some of the more progressive ranch

ers, "difficulties" arose. A good deal of fence cutting,

barn burning, and stock shooting occurred in 1896-1897, and

several violent deaths were attributed to the situation.

Even hooded night riders made several appearances. A company

of Texas Rangers "solved the problem" in 1897<

In 1904 N. J. Hall elected to colonize part of his

ranch holdings. He sold land to settlers in tracts of 40 to

1,280 acres. At about this time he constructed a large

earthen dam immediately east of the Hall Ranch headquarters,

and a lake of considerable dimension was formed. Due largely

to Hallfs efforts, the town of Hall was established. At its

height about 1912, Hall boasted a bank, post office, railroad

depot and loading pens, church, school, cotton gin, and sev

eral stores. The population was approximately 160.

Since 1912, Hall's star has dimmed; presently only a

small general store and a church remain.
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An interesting testimonial to those past days is the

Hall Ranch headquarters, a low, rambling, frame house of

authentic ranch-style architecture. It is built in the

shape of an east-facing "U", with a screened veranda extend

ing around the inside. The house, surrounded by fruit trees,

overlooks the lake. The front part of this dwelling was

built in 1872 and other rooms were added as needed. It was

here that the Texas Rangers met to discuss plans for ending

the range war of 1897

A tall rock fence enclosing the original tract was

constructed by the first owner of the Hall Ranch, J, M. Hall,

about 1850. The remains of this wall can still be seen.

Note: This summary was prepared from conversations

with Mrs. Ellen Hall Leach at her home, the old Hall Ranch

headquarters, September, 1958.

PREVIOUS WORK IN THE AREA

Geologic activities in San Saba County can be traced

back to 1847, when Ferdinand Roemer collected fossils from

exposures along the San Saba River about 10 miles southeast

of the Hall area. Roemer correctly assigned the rocks to the

Carboniferous .

The term Bend series dates from 1890o E. T. Dumble

gave the name to exposures of limestone and shale along the

Colorado River at McAnnellyfs Bend. Dumble referred the Bend
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series to the Sub-Carbonif erous 0

Interest in Carboniferous rocks in the 1890* s was

stimulated by the hope of finding productive coal seams, and

Tarr, Cummins, and Drake all worked in San Saba County dur

ing this period. R. S. Tarr (1890, p. 202-204) recognized

the fact that Richland Creek separated the outcrops of "Lower

Carboniferous limestone" (Bend) and "Upper Carboniferous"

sandstone. Tarr believed the two units to be disconformable,

and the sandstone exposures along Richland Creek he named the

Richland sandstone, Cummins (1891, p. 365) elaborated on the

disconformity between the Bend and the Richland series. Drake

(1893, p, 371) included Tarr's Richland sandstone in his

Strawn division, which he subdivided into 20 units; he re

ferred Strawn strata cropping out near Hall to his Comanche

Creek and Antelope Creek "beds."

By the end of the First World War, the Bend series

was generally conceded to contain three formations, a lower

unnamed shale that later became known as the Barnett, a mid

dle limestone known as the Marble Falls, and an upper black

shale unit called the Smithwick.

F. B. Plummer, R. C. Moore, G, H. Girty, P. V. Roundy,

K. C. Heald, and M. I0 Goldman all made contributions to

understanding of these rocks from 1918 through 1927 Almost

all their work, however, has stong paleontologic overtones,

and only Goldman studied the Bend series from a purely
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lithologic standpoint Plummerfs activities in central Texas

spanned more than 30 years. He mapped the Carboniferous

rocks surrounding the Llano Uplift, and although he subdi

vided the Marble Falls into members or units (1945, 1947,

1950), he mapped it as one undifferentiated unit.

The retracing of Roemer's travels and redescription of

his type fossils was done by Bridge and Girty (1937) more

than 90 years after Roemer had collected fossils along the

San Saba River.

In 1952 W. A. Jenkins mapped the Mercury quadrangle,

which encloses about half of the Hall area; he concentrated

his efforts on strata above the Strawn, and his map of the

Hall area is essentially the same as Plummer's,

During the summer of 1956, two M.A. candidates from

The University of Texas, Eo H. Bogardus and J. W. Oden, map

ped areas immediately east and southeast (fig. l) of the Hall

area. They subdivided the Marble Falls into units that they

were able to map from the San Saba River north to Richland

Creek. I have merely continued the job, carrying their map

units west to the San Saba-McCulloch County line.

FIELD PROCEDURES

Field work for this investigation consisted of mapping

the Hall area, measuring, describing and sampling measured

sections, and collecting fossils. Field work consumed about
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10 weeks during the summer of 1958.

Aerial photographs were used as a base for mapping.

Small 7- by 9- inch photographs (scale 1:1675) were easily

carried in the field and provided complete stereographic

coverage of the area. Data were transferred from the small

stereo pairs to large mosaic photographs (scale 1:1220) at

the end of each field day.

The Ellenburger was mapped undifferentiated. Because

of their discontinuous nature and thinness, the Ives and

Chappel were mapped with the Barnett. The Marble Falls was

subdivided into three informal map units, the Lower, Middle,

and Upper members. Both the Strawn and the Cretaceous were

mapped undifferentiated.

Study of the aerial photographs was most rewarding,

and many boundaries and faults were mapped before I visited

these features in the field. Faults in which limestone is

adjacent to shale are easily distinguished on the photographs,

but where shale is faulted against shale, the fault line

simply is not visible, either in the field or on the photo

graphs. The greatest difficulty encountered in this flat

country was in finding areas of sufficient relief to provide

exposures, and study of the stereo pairs proved invaluable in

locating outcrops. Seldom was it possible to walk beds for

more than 100 yards, and field methods akin to those used in

Gulf Coast Tertiary geology were necessary.
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Although the aerial photos were made in 1938, they were

more useful than recent ones inasmuch as considerable clearing

in the south part of the area during the last three years has

removed most of the shrubs and trees.

Because of the low relief and generally poor exposures

in the Hall area, measured sections were necessarily short

and closely spaced. All told, there are 25 measured sections

in the area. Most include less than 50 feet of strata. They

were measured by means of a Jacob Ts staff and a Brunton com

pass; a yellow stripe was painted every 5 feet and every 10-

foot interval was numbered. After painting a section, the

outcrop characteristics were described and samples were col

lected every few feet, depending on the constancy of the rock

type. Although lithology was examined in the field, detailed

petrographic study was done in the laboratory, using methods

described in Appendix D.

Fossils were collected wherever they were found; when

ever possible, their source beds were mapped into a measured

section, but some of the key localities (Appendix C) mark

fossilif erous beds whose precise stratigraphic position is un

known.

Terms used in describing carbonate rocks and sandstone

were proposed by Folk (1954, 1959) and are utilized through

out this paper.
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STRATIGRAPHY

ORDOVICIAN SYSTEM

Ellenburger Group

The thick sequence of cherty limestone and dolomite

above the Wilberns formation and below Carboniferous lime

stone and shale was named for the Ellenburger Hills in Burnet

County by Paige in 1912 (p. 7). Cloud and Barnes (1948) ele

vated the Ellenburger to group status and subdivided it into

formations and members. In my mapping no attempt was made

to differentiate the subdivisions of the Ellenburger, and its

upper surface was used merely as a mapping base and structural

datum.

Ellenburger rocks are characterized by light-colored

micrite, dismicrite, dolomite, and chert nodules. On aerial

photographs the Ellenburger outcrop area is light colored and

is thoroughly and distinctively marked by a northeast-trending

pattern of joints. Vegetational patterns that are the result

of resistant and persistent beds are lacking. Solution of

the limestone of the Ellenburger has resulted in an abundance

of sinkholes and caverns and has caused collapse structures

in the overlying formations.

The top of the Ellenburger is a universally recognized

regional disconformity overlain in the Hall area by the Ives

14
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member, the Chappel formation, or the Barnett formation.

MISSISSIPPIAN SYSTEM

Houy Formation

Cloud, Barnes, and Hass (1957, p. 810) defined the

Houy formation and included within it three members, of

which only the Ives breccia is present in the Hall area.

The Houy is transitional between Devonian and Mississippian

Ives Member

The Ives breccia was first described by Plummer

(Bullard and Plummer, 1939, p. 15) from a locality in south

eastern San Saba County but named for exposures "along Ives

Branch on the Gibbons Ranch 2 1/2 miles southwest of Hall

(loc. 205-T-125)" (Plummer, 1950, p. 27). The type locality

is in the northwest quadrant of my area and is designated as

locality R-115.

Lithology.- The Ives in the Hall area consists of iso

lated boulders and cobbles of siliceous, poorly sorted, sandy,

angular chert-pebble conglomerate (fig. 2). None of the

blocks is more than a foot thick. The pale, angular, white

chert fragments and rounded quartz grains are so tightly

cemented by chert and quartz overgrowths that the rock breaks

across the grains rather than around them.



16

Fig. 2. Blocks of Ives breccia at the type

locality (Plummer's locality 205-T-125; my

locality R-115)
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That the Ives is composed of fragments derived from

the Ellenburger seems incontrovertible. The Ives chert

grains are similar in color and texture to the nodular chert

of the Ellenburger, and many of the larger Ives grains are

obviously replacements of clastic limestone by chert, just

like many Ellenburger chert nodules (fig. 3). In addition,

rounded quartz sand grains similar to those found in the

Ellenburger are found in the Ives. Finally, the Ives lies

immediately above the Ellenburger.

Areal extent.- Ives is most abundant in the vicinity

of the type locality; this area is enclosed with dashed

lines and labeled on the map (pi. l) . A few scattered

blocks were found along the outcrop of the Ellenburger-

Barnett boundary in the south part of the area at localities

R-100 and R-101.

Type locality.- Several irregularities should be

pointed out concerning the type locality of the Ives breccias

(l) "Ives Branch" is entirely Plummer's term

and probably was named for E. H. (Babe) Ivy (sic),

who occupied a house near the type locality from

about 1925 to 1941* The watercourse to which Plummer

refers has no local name.

(2) The type locality is situated on the White

Ranch. The immediate area has never been part of the

Gibbons Ranch, the nearest part of which is nearly 4
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Fig. 3 Photomicrograph of Ives

breccia; note silica "welding" grains
together (crossed nicols, R-100, Xll),



19

miles east.

(3) Only float blocks are found at the type

locality; there are no exposures of Ives in place

(fig. 2).

Chappel Formation

Crinoidal limestone now assigned to the Chappel for

mation was originally described by Roundy, Girty, and Gold

man (1926, p. 2) as "limestone of Boone age," but named by

Sellards (1933, p. 91-92) for the village of Chappel in San

Saba County. Its type locality is about 2.5 miles airline

distance from the San Saba courthouse on the road to Chappel.

Cloud and Barnes (1948, p. 49) suggested that the name be

changed to Chappel limestone because of the unit's universal

calcitic nature.

Lithology.- The Chappel in the Hall area consists of

light brownish-gray crinoidal biomicrite and biosparite (fig.

4) that usually contains about 1 percent rounded, common

quartz sand. Sorting of the calcitic fragments is usually

poor. Locally the Chappel yields excellent and abundant

brachiopods, trilobites, and conodonts.

Areal extent and thickness.- Like the underlying Ives,

the Chappel in the Hall area is thin and discontinuous, usu

ally about a foot thick. Many exposures of Chappel seem to

be related to collapse structures in the Ellenburger. The
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Fig. 4* Chappel limestone (acetate peel, JL-1,

X15)
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Chappel may crop out wherever the base of the overlying

Barnett formation is exposed, but commonly it is not pres

ent.

Outcrop characteristics,- At most occurrences large

blocks of Chappel limestone weather out of the denuded soil

washes at the top of the Ellenburger (fig. 5). Nowhere was

the Chappel observed in direct contact with the Ellenburger.

Its numerous crinoid fragments serve to distinguish the

Chappel in the field, and it is not easily mistaken for any

other unit.

Stratigraphic relations.- According to Sellards (1933,

p. 92), Cloud and Barnes (1948, p. 110), and Plummer (1950,

p. 21), the Chappel is overlain disconformably by the Barnett

formation. In most places in the Hall area slumped Barnett

shale covers the boundary, but at locality R-103 thin crinoid

al limestone beds alternate with yellowish-brown, calcitic

shale layers that resemble the Barnett of other localities.

This outcrop is not sufficiently exposed for definite con

clusions to be drawn concerning the Chappel-Barnett boundary.

Barnett Formation

Petroliferous shale in the lower part of the Bend

series was acknowledged by Girty in 1912 (in Paige, 1912, p.

8) and by Udden in 1916 (Udden, Baker, and Bose, 1916, p.

44), but remained undifferentiated until 1922, when Plummer
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Fig. 5 Chappel limestone at locality R-120

(Antelope Tank).
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and Moore (p. 22) named the unit the Barnett shale. The

type locality is near Barnett Springs, about 4 miles east of

San Saba. Sellards (1933, p. 92) modified the name to

Barnett formation because beds of limestone were present to

ward the top. Cloud and Barnes (1948, p. 52) described an

excellent exposure at the type locality of the Chappel.

Lithology.- The Barnett consists of fissile, yellowish-

brown to olive-gray, calcareous, illite clay shale and clayey,

phosphatic micrite and microsparite. Although the unit is

almost entirely shale in the lower part, it is predominantly

limestone toward the top (fig. 7)o Large concretions occur

in the lower few feet; they are composed of clayey micro

sparite and are similar in composition to the limestone

higher in the Barnett and in the Marble Falls.

Limestone beds in the Barnett become progressively

more phosphatic upward. The phosphatic mineral is collophane;

it occurs as ooliths, intraclasts, and replaced fossils. The

intraclasts range in size from 100 mm to 0.25 mm and tend to

become larger upward. These phosphatic limestone beds emit

a petroliferous odor when struck. Locally they contain abun

dant fossils, particularly Leiorhynchus carbonif erum, Delto-

pecten batesvillensis . conodonts, and small goniatites.

The top 3 feet, approximately, of the Barnett contains

glauconitic, phosphatic micrite and microsparite (fig. 6).

This unit occurs throughout the area and contains abundant
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Fig. 6. Hand specimen of glauconitic, phosphatic
limestone from the top of the Barnett formation

at AT-14.5. Collophane masses, perhaps coprolites,

appear as rounded gray pebbles. (Xl)
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Fig. 7. Exposure of Barnett shale and lime

stone at the Four-mile section. Dip is the

result of a normal fault in the center of the

picture.

Fig. 8. Barnett-Marble Falls

boundary at the Four-mile sec

tion.

i
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conodonts, a trace of rounded quartz sand, about 15 percent

glauconite, and up to 25 percent collophane masses, many of

which are as large as 25 mm in diameter. These collophane

masses may be coprolites or intraclasts. The rock appears

to have been disturbed by burrowing organisms. Most of the

glauconite occurs as sand-sized grains, but some thin sec

tions reveal crinoid stems that have been replaced by glau

conite.

Areal extent and thickness.- The Barnett formation is

present between the Ellenburger and the Marble Falls through

out the Hall area. Its thickness ranges from 20 to 40 feet;

variations in thickness are probably the result of collapse

structures or erosional relief on top of the Ellenburger.

Thickness differences do not follow any observable pattern.

Outcrop characteristics.- On aerial photographs the

Barnett outcrop appears as a narrow, dark, thickly vegetated

band separating the lighter colored areas of Ellenburger and

Marble Falls outcrop. Its width varies with topographic re

lief and thickness of the formation.

In the field only the phosphatic, glauconitic lime

stone at the top of the Barnett is persistently exposed. It

is slightly resistant and weathers to low, lumpy, granular

ledges that support extremely thick growths of low shrubs.

This heavy vegetation may be attributed to the rock's high

phosphate content.
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Shale of the Barnett weathers to a covered, grassy

slope .

Barnett-Marble Falls boundary.- Following Bogardus

and Oden, the Barnett-Marble Falls boundary in the Hall area

is arbitrarily placed at the top of the resistant, glauconitic,

phosphatic limestone sequence. Its lateral persistence, dis

tinctive lithology, topographic expression, and photographic

appearance make this interval an ideal mapping boundary. As

a genetic boundary, however, it is not so satisfactory, for

this 3-foot sequence is about as different from Barnett shale

as it is from Marble Falls limestone.

Like lower beds in the Barnett it contains phosphatic

material, but differs from them in containing abundant glau

conite; neither glauconite nor phosphate are present in the

overlying Marble Falls. Although the black chert nodules so

typical of the Lower Marble Falls do not occur in the glau

conitic, phosphatic interval, it grades into dark-gray Marble

Falls limestone at its upper boundary. The limestone of both

the Barnett and the Lower Marble Falls is microsparite.

Faunal evidence from the Barnett-Marble Falls boundary

is interesting but hardly illuminating: At the Four-mile

section Streptognathodus elegantulus a conodont reportedly

restricted to the Pennsylvanian, occurs abundantly immedi

ately above the lowest glauconite but is not found below.

All conodonts from below the lowest glauconite are supposedly
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restricted to the Mississippian

The Barnett-Marble Falls boundary is best exposed at

the Four-mile section (fig. 8). The dominant bed of the

glauconitic, phosphatic sequence thins laterally here from 2

feet to 1 foot within a distance of 50 feet. The thinning

appears to be depositional, and there is no evidence that

material has been removed by erosion.

Although the Barnett was considered Pennsylvanian by

some workers (Moore, 1919; Plummer and Moore, 1922, p. 32),

its Mississippian age has generally been conceded since

Girty's work in 1926 (Roundy, Girty, and Goldman, p. 3-4).

It is significant that those (Plummer and Moore, 1922, p. 31)

who claimed the Barnett to be Pennsylvanian did not recognize

a disconformity at its upper surface, but those (Roundy,

Girty, and Goldman, 1926, p. 4; Sellards, 1933, p. 93; Plum

mer, 1950, p. 38) who assigned it to the Mississippian re

ported a surface of erosion between the Barnett and the

Marble Falls.

Glauconite and phosphate are considered classic evi

dence for disconformities. Both are believed to represent

conditions of slow accumulation (Cloud, oral communication,

1959) even though they are also found today in areas of rapid

sediment accumulation. It is not untoward to question this

axiom, and to ask if glauconite and phosphate actually mark

many erosional breaks, or have disconformities automatically
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been inferred at concentrations of these minerals?

The following facts concerning the Barnett-Marble

Falls boundary in the Hall area should be emphasized:

(l) A thin zone of phosphate intraclasts or

coprolites occurs below and up to the boundary.

These fragments become larger upward and are common

ly 25 mm in diameter or larger.

(2) Large amounts of glauconite are present in

the upper 3 feet of the Barnett; the appearance of

the glauconite is abrupt.

(3) The lower boundary of the glauconite also

marks the first appearance of so-called Pennsylvanian

conodonts. Below the glauconite occur Mississippian

conodonts

(4) There is no evidence of a surface of ero

sion between the two formations.

(5) The Barnett-Marble Falls boundary is a gra-

dational interval about a foot thick.

(6) Except for the presence of glauconite and

phosphate, Barnett limestone is similar to Marble

Falls limestone.

(7) Limestone beds become more abundant toward

the top of the Barnett.

* (8) The glauconitic, phosphatic interval is re

markably persistent geographically and stratigraphically.
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These data suggest that the glauconitic, phosphatic

interval at the top of the Barnett was produced by conditions

of by-passing. Inasmuch as that process involves unconsoli

dated material, no surface . but rather a thin zone, should be

expected to represent this non-accumulation.

Certainly the available evidence does not warrant the

recognition of a surface of erosion at the Barnett-Marble Falls

boundary.

PENNSYLVANIAN SYSTEM

Marble Falls Formation

The original Bend series of Dumble, Cummins, Tarr, and

others contained a lower shale, middle limestone, and upper

shale. The lower shale is now known as the Barnett formation.

R. T. Hill (189, p 289) named the Marble Falls limestone

for exposures at Marble Falls on the Colorado River, and by

1912 (Paige, p. 8) the name was applied to the middle lime

stone of the Bend series. It was used in the same sense by

Udden (1916, p. 45), Plummer and Moore (1922, p. 22), and

Sellards (1933, p. 99).

Subdivision of the Marble Falls was attempted by

Cheney (1940, 1945, 1947) and Plummer (1945, 1947, 1950).

Their classifications have been modified and to some extent

combined by Thompson (1947, p. 148) and Turner (1957, p. 64-
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69).

Cheney (1940, p. 81) defined the Lampasas series as

those rocks "younger than Morrow but older than the type

Strawn of the Brazos River valley section*" Part of the

Marble Falls Cheney believed to be younger than Morrow, and

he created the Big Saline group of Lampasas age to include

these beds. The term Marble Falls group he thereupon re

stricted to include only limestone and shale of Morrow age.

He claimed (p. 83) the existence of a regional disconformity

between the two groups. Cheney named formations within his

groups; these formations have subsurface type sections at

certain wells in north-central Texas. In later publications

(1945, 1947) Cheney replaced "Marble Falls" with "Sloan."

Plummer *s work in the Llano Uplift resulted in three

classifications of the Marble Falls, The last (1950) is the

most comprehensive and will be used as a basis for discussion.

Plummer's 1950 Classification

Members east Members west

Series Group Formation of Cavern of Cavern

Ridge Ridge

Siltstone facies

Smithwick

Shale facies

Brister Bluff Soldiers Hole

Bend Marble Falls Big Saline Lemons Bluff Lemons Bluff

(Atoka)
Aylor Bluff Brook

Gibbons cgl. Gibbons cgla

Morrow Sloan Undivided (Absent)
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Although Plummer called his units formations and mem

bers, there can be little doubt (1950, p. 6l) that their

definitions depended on their fossil content. Like Cheney,

Plummer felt required to recognize erosion surfaces between

contiguous series, so his Sloan and Big Saline formations

are separated by a regional disconformity on which lies what

he called the Gibbons conglomerate.

"Cavern Ridge" is Plummer fs name for an ill-defined

northeasterly projection of the Ellenburger outcrop into the

area of Marble Falls outcrop in western San Saba County.

Contrary to published statements (Plummer, 1950, p. 52 ;

Turner, 1957, p. 65), Cavern Ridge is not a topographic high,

but a rough, deeply dissected area whose overall elevation is

a little less than that of the surrounding areas of Marble

Falls outcrop. The name is not known to local inhabitants.

According to Plummer (1950, p. 52) Cavern Ridge is im

portant because it marks the westernmost limit of the Sloan

formation. West of Cavern Ridge the Gibbons conglomerate

lies between the Big Saline and the Barnett; to the east the

Gibbons separates the Big Saline and the Sloan, Plummer also

encountered difficulty in correlating some of the members of

the Big Saline across Cavern Ridge.

It is significant that Plummer did not map either his

Sloan formation or his members of the Big Saline formation,

nor have they been recognized in the subsurface with the
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possible exception of the Sloan (Turner, 1957, p. 65) The

inherent difference between the classifications of Cheney and

Plummer should be clearly recognized: Cheney !s arrangement

was based on subsurface lithic units and fusulinids; Plummets

was a surface classification.

Turner (1957, p. 65) also recognizes the importance of

Cavern Ridge in his classification: "In this usage the low

ermost Pennsylvanian limestones are divided into eastern and

western units, with the general zone of division corresponding

with the trend of Cavern Ridge The limestone unit out

cropping to the east . . is called the Marble Falls lime

stone, and the unit outcropping to the west of Cavern Ridge

. . is termed the Big Saline limestone,"

There can be little question that in his own thesis

area, Jenkins accepted as gospel Plummer's work on the Barnett-

Marble Falls-Smithwick sequence, for all his findings as well

as his map are in strict concurrence with Plummer, Jenkins

claims the existence (p. 17) of an unconformity in the Hall

area between the Barnett and the "Lemons bluff limestone mem

ber of the Big Saline formation," His measured section

(measured about .25 mile east of my Plateau section) includ

ing this interval (p. 11) contains no evidence whatsoever for

this unconformity, nor is such evidence available in the area.

Jenkins also states that the Smithwick overlies the Big Saline

conformably; that boundary is not exposed in the map area.
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J. W. Oden (1958, p. 15) divided the Marble Falls into

three informal mapping units: a lower limestone, a middle

shale and calcarenite, and an upper limestone. Part of the

usefulness of these units is that they are topographically

distinctive.

The "Lower Calcarenite" of Bogardus (1957, p. 20) is

the same as 0denfs Middle member. In an effort to achieve

nomenclatorial consistency Bogardus gave his Middle member,

which was predominantly shale, the name Lower Calcarenite.

Bogardus evidently thought that Oden was going to apply the

same term to that unit in his area. Oden, however, subdi

vided the Middle member into two units, the Middle calcaren

ite and Middle shale.

My map units are essentially those of Oden and Bogardus.

I was able to map a persistent shale interval within the

Marble Falls from the west boundary of Bogardus1 area to my

west boundary. Only at two places was calcarenite found asso

ciated with the shale. At Benchmark Hill North (NBH) and at

the upper segment of Benchmark Hill East (EBHb) calcarenite

occurs near the top of the lower member. Because 6 feet of

spiculitic limestone intervenes between the calcarenite and

the overlying Middle member, the calcarenite is included with

in the Lower Marble Falls, A thin bed of crinoidal limestone

at the base of the Unnamed section is considered to belong to

the Middle member.
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Because of low relief I was unable to subdivide the

Upper member as did Bogardus, but his units seem to persist

across at least the eastern half of my area.

It should be clearly understood that the usage of

"Marble Falls" by Oden, Bogardus, and me is approximately

the same as that by Udden (1916), Plummer and Moore (1922),

Sellards (1933), and Plummer (1945, 1947, 1950), and is not

the same as "Marble Falls" or "Sloan" of Cheney (1940, 1945,

1947), Thompson (1947), or Turner (1957).

Finally, the geographic position of Cavern Ridge in

relation to the areas of Oden, Bogardus, and myself should

be established. Cavern Ridge occupies the Ellenburger out

crop east of my area and west of Bogardus1 and 0denfs areas

(fig. 1).

Lower Member of the Marble Falls

The Lower member of the Marble Falls in the Hall area

includes the beds between the top of the Barnett formation

and the base of the overlying recessive, yellowish-brown,

clayey Middle member of the Marble Falls. 0denfs Lower mem

ber (1958, p. 15) is the same as part or all of Plummets

Sloan formation. Inasmuch as my Lower member is merely the

westward extension of Oden's Lower member, it would seem that

my Lower must also be Sloan, if in fact "Sloan" is a lithic

rather than a faunal unit.
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Lithology.- The Lower member is characterized by thin-

bedded, mottled dark- and light-gray, cherty, spiculitic

microsparite (fig. 10), The chert occurs both as dissemi

nated silica and as blue-black bodies that appear as ragged

patches on vertical faces. These dark ragged chert masses

contain microspar, spicules and organic matter. A recessive

shaly interval containing fissile, brittle, clayey micro

sparite occurs in the middle of the member, and resistant,

dark-gray, massive limestone beds occur in the upper half.

All the limestone in the Lower Marble Falls is extensively

recrystallized to microspar.

The upper 3 to 7 feet of the Lower member consists of

leached, fractured, red- and purple-stained, siliceous micro

sparite. The texture of the fragments and the "rift-filling"

is different. This distinctive rock is clearly exposed at

County Line South (CLs), Burleson Tank South (SBT), and

Hutchinson Creek (HC),

Other rock in the Lower Marble Falls appears to have

been fractured and recemented. At the Four-mile section,

limestone in the basal 5 feet contains discrete, angular,

cherty microsparite fragments cemented by more cherty micro

sparite "rift-fillings" (fig. 11). Some fragments can be

matched with the surfaces from which they have broken. The

lower 2 feet of the Joe Lyles Mill West section (WL) is mas

sive chert that appears to have been brecciated and recemented*
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Fig. 10. Mottled limestone typical of the Lower

member of the Marble Falls. (Hand specimen from

NBH-4, XI)
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Fig. 11. Fractured limestone of the Lower member

of the Marble Falls. (Hand specimen from FM-40.8,

XI)
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Whether this rock was replaced by chert before or after being

fractured is not known.

A bank-like accumulation of algal biomicrite, biospar

ite, dismicrite, intrasparite, and oosparite occurs toward

the top of the Lower member in the vicinity of Benchmark Hill

(NBH, EBHb) in the south-central part of the area (fig. 9).

This deposit thins eastward rapidly from 13 feet to less than

7 feet in about 350 yards and is probably only local. Along

Richland Creek, in the north-central part of the area, inter-

bedded algal limestone and dark, crinoidal biomicrite occur

at roughly this same horizon. With these two exceptions the

lithology of the Lower member is remarkably consistent both

geographically and stratigraphically.

Areal extent and thickness.- Most outcrops of the Lower

member occur in the southern half of the area, but there are

a few exposures to the north along Richland, South Goens, and

Hutchinson creeks.

The Lower member thickens from about 38 feet at the

east edge of the area to about 52 feet at Benchmark Hill

North (NBH) (fig. 9). It is about 29 feet thick at Joe Lyles

Mill West (WL) , a little more than 1 mile west of Benchmark

Hill,

From these limited data it appears that the Lower

Marble Falls is thickest in present-day grabens and thinnest

on horsts (see pi, l), which suggests that these structural
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features existed during deposition of the Lower member.

Outcrop characteristics ,- The Lower member does not

produce a distinctive outcrop pattern on aerial photographs.

It is mapped simply as the light-colored area between the

dark tree line at the top of the Barnett and the recessive

shale slope of the Middle member.

In the Hall area the Lower member can be recognized

by its strikingly mottled dark- and light-gray, thin-bedded,

microcrystalline limestone; ragged blue-black chert bodies;

massive, granular, smooth-weathering, dark-gray limestone

beds; and fissile to flaggy, brittle, clayey limestone. It

contains no calcarenite in most places. Many outcrops are

so thoroughly weathered that only spongy-chert blocks remain.

Boundaries ,- The upper boundary of the Lower member is

everywhere abrupt and non-gradational; its characteristics

will be discussed with the Middle member.

Middle Member of the Marble Falls

The Middle member of the Marble Falls in the Hall area

contains predominantly clay and clay shale. Discontinuous

lenses of limestone- and chert-pebble conglomerate occur at

its base. The base of the Middle member is defined as the

lowest bed of soft, non-fissile, calcareous clay, or of

limestone- and chert-pebble conglomerate in the Marble Falls

formation. The top of the Middle member is drawn above the
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highest clay shale.

My Middle member is the same as the shale of OdenTs

Middle member (1958, p. 22) and the shale of Bogardus
T
so-

called (1957, p, 26) Lower Calcarenite member. Two units

make up the Middle member of the Marble Falls in the Hall

area: the Gibbons conglomerate and the Middle shale.

Gibbons Conglomerate

The Gibbons conglomerate was first described by

Plummer in 1945. It is "a thin pebble conglomerate 6 inches

to 1 foot thick which occurs between the Big Saline and

Barnett in an exposure one-fourth of a mile north of the new

San Saba-Brady road on the Gibbons ranch 2 l/2 miles south

of Hall, 0.4 mile east of the point where the road crosses

the west-facing Marble Falls escarpment" (Plummer, 1950, p.

61), This locality (Texas Bureau of Economic Geology local

ity 205-T-102) is the base of my Rogers House section.

Neither Oden nor Bogardus found Gibbons in their map

ping.

Lithology.- According to Folk's terminology, the Gib

bons is sandy pebble conglomerate: calcitic, siliceous,

ferruginous, immature to submature limestone- and chert-

arenite (figs. 12, 13, 14). It commonly contains clay and a

few fossil fragments. Non-clayey samples are cemented either

with calcite or chert. There are a few rounded quartz grains,
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Fig. 12, Gibbons conglomerate at the type

locality (Plummer fs locality 205-T-102).

Fig, 13. Gibbons conglomerate at locality

R-105.
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Fig. 14. Hand specimen of Gibbons

conglomerate from locality R-105.

Note current bedding and fossils.
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probably derived from the Ellenburger, scattered quartz crys

tals, and less than 1 percent chalcedony grains. The chal

cedony may have been formed as vein-fillings.

The Gibbons is a bimodal sediment; the coarse mode

consists of chert and limestone cobbles, pebbles and gran

ules, and the fine mode is made up of coarse to medium chert

sand. The chert is spiculitic, calcitic, and ranges in color

from gray to bluish-black. Judging from its texture, spicule

and microspar content, and color, it was derived from the

Lower member of the Marble Falls. The few limestone frag

ments are cherty, spiculitic, dark- and light-gray micro

sparite similar to limestone in the Lower Marble Falls.

Most significant is the bimodal distribution of grain

shape in the Gibbons: the gravel mode contains rounded par

ticles and the sand mode contains extremely angular, platy

chert fragments (fig. 15). The two modes overlap in the

neighborhood of -10; in this size class the bimodality is

maintained, with about half the grains being subround to sub-

angular and the remainder being exceedingly angular flat

chips of chert.

Size analyses of three samples of Gibbons are shown in

Figure 16. In order to dissociate the samples they were sub

merged in weak hydrochloric acid. Although this removes lime

stone fragments as well as carbonate cement, most of the lime

stone grains were sufficiently siliceous to withstand total
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ri f "-

Fig, 15. Thin section of Gibbons conglomerate

(NBH-46, X13)
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dissolution. The localities from which the Gibbons samples

came are oriented along a north-south line parallel to the

east fault of a north-trending horst, the so-called "Hall

Uplift" of Plummer (1950, p. 57, 64, 70). None of the local

ities is more than 0.8 mile east of the "Hall Uplift", For

comparison, a sample of Recent gravel from a stream draining

outcrops of the Kissinger channel sandstone, of the Cisco

group, in Palo Pinto County, Texas is included.

Variations in size distribution among the three Gib

bons samples is attributed to sampling differences.

The Recent stream gravel differs from the Gibbons not

only as regards size distribution (it is unimodal; the Gibbons

is bimodal), but also in respect to the remarkable shape bi-

modality of the Gibbons. The extremely angular, platy chert

grains so typical of the Gibbons are not present in the Recent

stream gravel.

The Gibbons1 peculiar grain size and shape distribu

tion poses problems as to its origin. Although many conglom

erates are bimodal, the Gibbons' characteristic rounded gravel

fraction and exceedingly angular sand fraction is unique.

Grains of such platy shape are simply not produced under nor

mal conditions of derivation and transport, as shown by com

parison with Recent stream and beach sands.

The peculiarities of the Gibbons can be logically ac

counted for in the following way: local faulting along the
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margins of the "Hall Uplift" and in _en echelon systems asso

ciated with it produced sheared and brecciated chert and

limestone fragments. Most of the limestone was mylonized so

that the Gibbons is deficient in limestone grains. Small

beaches at the margins of the "Hall Uplift" produced rounded

cobbles, pebbles, granules, and some sand grains, but fault

breccia below the zone of wave action was not rounded. Sub

marine slides and mudflows off the "Hall Uplift" mixed the

rounded grains with the angular grains at some places (R-105,

WAW-3.0) but at other places (R-118) only angular sand accum

ulated. In still other places (CLn 6.2-11) near the beach

most of the grains were rounded.

Generally speaking, the bimodal grain size and shape

distribution of the Gibbons is most pronounced from half a

mile to a mile off the "Hall Uplift," Further away, angular

sand predominates; nearer the margins, large, rounded grains

are most abundant.

Gibbons samples several miles east of the "Hall Up

lift" contain noticeably larger amounts (5 percent as com

pared to 1 percent) of rounded quartz sand than do Gibbons

samples close to that structure. This quartz is presumed to

have been derived from the Ellenburger, The difference may

be the result of rapid deposition of the Gibbons, i,e,, dump

ing of coarse elastics and clay, near the "Hall Uplift" and

slower deposition further away. Inasmuch as the Gibbons is
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generally finer in localities some distance away from the

"Hall Uplift" it is only natural that sand-sized Ellenburger

quartz grains should be more abundant in these localities.

It should be emphasized that the angularity of the

Gibbons sand is not a normal feature, and that faulting

seems the most logical cause of such angularity. None of

the angular sand grains of the Gibbons could have undergone

lengthy abrasion.

Areal extent and thickness.- Though laterally discon

tinuous the Gibbons is exposed in scattered outcrops through

out the Hall area. It is thickest (about 5 feet) at the mar

gins of the "Hall Uplift" and thins toward the eastern edge

of the area where it is a foot or less in thickness. There

is no observable pattern for its presence or absence, but the

Gibbons has not been found in Marble Falls exposures at the

south end of the "Hall Uplift." Significantly, the chert

sand of the Gibbons becomes finer and its pebbles and cobbles

become less abundant east of the "Hall Uplift."

Outcrop characteristics.- The Gibbons is not discern-

able on aerial photographs. When present it is found at the

base of the Middle member, but only in the vicinity of the

Rogers House section (RH) is it traceable for more than 50

yards. It is slightly resistant and weathers out of the

shale slopes of the Middle member as flat, rounded blocks.

The striking angularity of its dark chert sand serves
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to distinguish the Gibbons unmistakably, and even where it

is less than 1 foot thick it maintains its lithic character

istics and texture.

Type locality.- Several difficulties exist with re

spect to the type locality. It is on the White Ranch and

has never been part of the Gibbons Ranch, but no purpose

would be served by abandoning the term Gibbons,

At its type locality the Gibbons does not lie at the

top of the Barnett; rather, it lies 50 to 60 feet above the

Barnett. Mapping has demonstrated (pi. 1) that Barnett shale

is faulted against Middle Marble Falls shale a short distance

west of the type section. The fault zone is not discernable

locally, and Plummer evidently mistook the covered, grassy

fault zone and slumped Middle shale for Barnett. He thus in

ferred that the Gibbons blocks weathering out of the slope

belonged stratigraphically immediately above the Barnett,

Middle Shale

The Middle shale composes by far the bulk of the Middle

member and is the only traceable unit in the Marble Falls for

mation ,

Lithology,- The Middle shale includes soft, non-fissile

clay, fissile clay shale, and thin beds of clayey biomicrite

and sandy intrasparite . The clay is particularly distinctive;

it is yellowish brown, very soft, and noticeably non-stratified
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in the lower few feet, but toward the top it is fissile and

more indurated.

Although the unit may contain marly intervals up to 6

feet thick, the limestone beds are usually less than 1 foot

thick and contain abundant brachiopods and corals, and grains

of glauconite, collophane, and chert. The grains of glau

conite and collophane, though much less abundant, are simi

lar to those in the Barnett. Many of the fossils from the

clay and shale are fragmentary and appear to be abraded. At

the County Line North section (CLn) and at R-106, round mud

balls about 1 inch in diameter weather out of the limestone

and shale. Most of the balls enclose the calyx of a rugose

coral, the apex of which protrudes from the ball so as to re

semble an ice cream cone. Many coral calices in the Middle

shale have their apical ends broken.

Most of the limestone beds are clayey microsparite,

but thin, resistant, ferruginous, sandy intrasparite beds oc

cur in the County Line North section and Rogers House section

at CLn-41 and RH-16. Thin beds of very coarse crinoidal bio

sparite occur near the bas-e of the Middle shale in the Unnamed

section at US-O.

Areal extent and thickness.- The Middle shale is every

where present between the Lower and Upper members of the

Marble Falls. It is thickest where the Gibbons conglomerate

is coarse and thick, and thinnest where the Gibbons is absent.
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The Middle shale is best exposed at the County Line South

section (CLs), where, discounting the Gibbons, it is 30 feet

thick. It is 3 feet thick at Richland Creek West (WRC) .

Like the Gibbons it is thickest near the "Hall Uplift" and

thins to the north and east.

Outcrop characteristics.- On aerial photographs the

upper part of the Middle shale appears as a pale, narrow band

accented by a tree line at the top. The lower part is a

somewhat more heavily vegetated slope that blends indistin-

guishably with soil developed on top of the Lower Marble Falls.

In the field it weathers to a covered, recessive, grassy

slope and is easily mistaken for the Barnett. Only in excel

lent outcrops is the shale exposed.

Fossils from the shale and thin limestone are abundant

and varied. Most of the macrofossils described in this paper

were collected from the Middle shale.

Noteworthy outcrops.- The outcrop at locality R-106

deserves special mention (see fig, 17) Exposed here in a

collapse structure is a bed of clayey limestone that dips

about 9 NE, This bed is tightly folded into a series of

"pressure-ridges" that trend N. 20 E. The crest of each

ridge is bisected by a joint. Overlying this deformed layer

is a small, 8-foot "cap" of shale and clayey limestone that

dips 3 NE, The beds of the cap are not deformed, and the

"pressure ridges" can be seen to pass under the "cap" and
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Fig. 17. Sketch map of locality R-106,

showing deformation of beds in the Middle

member of the Marble Falls formation.
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appear on both sides.

At the County Line sections the boundary between the

Lower and Middle members is clearly exposed (see fig. 18).

On the south side of U. S. Highway 190 the upper 7 feet of

the Lower member is brecciated, burrowed, and leached. Over

lying it is yellowish-brown, calcareous, fossilif erous clay.

The contact is quite sharp. The upper surface of the Lower

member undulates slightly and is stained purple and red.

On the north side of the highway, the 7 feet of brec

ciated, leached Lower limestone is not present; its place

seems to have been taken by 7 feet of Gibbons conglomerate

and clay. About 2 feet of relief is developed on the Gibbons-

Lower Marble Falls interface, and the Gibbons is draped over

small knobs on the surface.

Beds in the upper half of the Middle member can be

matched on opposite sides of the highway.

The Lower-Middle Marble Falls boundary is well exposed

at the Hutchinson Creek section (HC). Along the south bank

of the creek, about 300 yards east of the second segment, soft

Middle Marble Falls clay fills fractures and depressions in

leached and stained limestone of the Lower member, and a dis

continuous lens of Gibbons conglomerate crops out 200 feet

west of the line of section.

Lower-Middle Marble Falls Boundary.- The essential

characteristics of the boundary between the Lower and Middle



COUNTY- LINE SECTIONS

EAST SOUTH SIDE OF ROAD-CUT (XLS ) WEST

EAST NORTH SIDE OF ROAD- CUT CCLm) (REVERSED) WEST

*

Fig. 18. Line sketch showing both sides of the road-cut at the San Saba-Kc Culloch County Line. Equivalent beds are shown with

, heavy dashed line. Note absence of conglomerate on upper (south side) drawing.
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members in the Hall area may be summarized as follows:

(l) The contact is everywhere sharp and non-

gradational.

(2) Their common surface in some places is un-

dulatory and shows relief.

(3) Discontinuous patches of conglomerate rest

on or are a few feet above the interface.

(4) The lithology of the clastic grains compos

ing the conglomerate strongly resembles some types of

Lower Marble Falls rock.

(5) The fragments of the conglomerate were in

durated prior to its formation.

(6) The upper surface of the Lower member is

leached and stained red and purple, presumably oxi

dized, and the rock immediately below this surface

appears to have been shattered and recemented.

It is interesting that although Oden (1958, p. 18, 22)

found the boundary between his Lower and Middle members to be

gradational, the boundary between his Middle calcarenite and

Middle shale was sharp.

From the evidence above I think the boundary .in ques

tion should be recognized as a disconformity , albeit of local

extent. "Diastem" as conceived of by Barrell (1917, p. 794)

is not appropriate because it refers to breaks in the record
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produced by total-passing of unindurated sediment. The frag

ments in the Gibbons conglomerate were eroded from solid

rock, as shown by their angularity and surface markings, and

the presence of both chert and limestone grains.

Middle-Upper Marble Falls boundary.- Limestone beds

become more abundant toward the top of the Middle shale, and

the boundary between the Middle and. Upper members is arbitra

rily drawn at the first limestone bed above the highest clay

shale .

Because of slumping of the overlying beds, the base

of the Upper member is rarely visible, but in all places where

it is clearly exposed the boundary appears to be conformable.

Upper Member of the Marble Falls

Algal limestone, calcarenite, and spiculitic limestone

above the Middle shale and below the Strawn formation are as

signed to the Upper member. The Upper spiculite and Upper

calcarenite of Bogardus (1957, p. 29, 33) and Oden (1958, p.

23, 26) comprise my Upper member. I was unable to map their

units in the Hall area because of poor exposures.

Lithology o- The lower part of the Upper member is com

posed of resistant, thin- to thick-bedded, dark-gray, clayey,

cherty, spiculitic micrite and microsparite (fig. 19) This

rock is mottled like the spiculitic limestone in the Lower

member in some places. The chert occurs as nodules and as
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Fig. 19* Spiculitic limestone typ
ical of the Upper Marble Falls.

(Hand specimen from SB-17, XI)
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disseminated silica.

The spiculitic limestone is replaced upward by thin-

bedded to massive, light grayish-brown, well sorted, fossil-

iferous, oolitic intrasparite (fig. 20). Although it is

usually evenly bedded, the intrasparite appears to have ac

cumulated as a bank of clastic material at locality E-124.

Fragments of coralline algae are found with the intraclasts.

Samples of the intrasparite from County Line South section,

segment 2 (CLs2-3.0) show current bedding. Fossils include

crinoid fragments, bryozoans, algal fragments, and abundant

foraminifers.

The calcarenite yields upward to massive, light-gray,

poorly sorted, algal biosparite and biolithite. The algae

occur as clastic fragments, as rounded worm-like tubules, as

sparry strips, and as indistinct masses of micrite that are

interpreted to be blue-green algae (fig. 21). Mixed with

the algae are pellets, ooliths, shell fragments, and intra

clasts. The algal rock is thin-bedded to massive but is not

particularly resistant. The unit is well exposed at the top

of the Richland Creek West section (WRC) and makes up most

of the Upper member along the south bank of Richland Creek

in the vicinity of Hall.

Each of these lithosomes is probably the lateral

equivalent of the other two (fig. 9), and they can be seen

to grade into each other through short intervals at the
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Fig. 20. Calcarenite from the Upper Marble Falls

(acetate peel, CLs2-3.0, X15).
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Fig. 21. Algal limestone from the Upper Marble Falls

(acetate peel, WRC-53, X15).
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Hutchinson Creek and Richland Creek West sections.

Chert in the Upper member occurs as light-gray and

light-brown nodules and as disseminated, spongy silica. Some

intervals are so siliceous as to be pure chert. The cal

carenite seems to be particularly susceptible to silicifica-

tion, and the spiculitic microsparite contains large amounts

of disseminated chert.

All the limestone in the Upper Marble Falls is thor

oughly recrystallized to microspar.

Fossils are rare in the Upper member, but excellent

silicified corals and brachiopods are obtainable by dissolv

ing blocks of calcarenite in hydrochloric acid. The bed in

Thompson's Quarry section at TQ-25 yielded the only good col

lection of Upper Marble Falls fossils.

Two localities yielded petrified wood. Both are about

30 feet above the ba,se of the Upper member, one at locality

R-125 (about 0.5 mile east of the "Hall Uplift") and one

about 75 yards west of locality R-116 (on the west flank of

the structure). The fragments are large and fairly well pre

served. Petrified wood was not found elsewhere in the Marble

Falls, nor was it found by Bogardus or Oden.

Area! extent and thickness.- Upper Marble Falls lime

stone underlies almost all of the central and eastern part

of the map area, and more local outcrops occur to the south.

Nowhere is the top of the Upper member exposed, and
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its thickness is not known. By reconstruction and correla

tion among sections it is estimated that the thickness of the

Upper member at the west edge of the area is about 100 feet.

The spiculitic limestone at the base of the Upper mem

ber thins eastward, away from the "Hall Uplift," from about

35 feet (Rogers House section) to 9 feet (South Goens Creek

section). Conversely, the calcarenite in the Upper Marble

Falls thins southwestward toward the middle of the "Hall Up

lift." The calcarenite at locality R-124 is about 18 feet

thick, and at the nearby Hutchinson Creek section (HC) it is

at least 9 feet thick. It is 4 feet thick at the Richland

Creek West section (WRC) and absent at the Rogers House sec

tion (RH) Trends in the algal limestone are not so pronounced,

but it is thickest at the northern edge of the Marble Falls

outcrop and seems to thin to the south and east.

The distribution and thickness of Upper Marble Falls

lithosomes in the eastern half of the Hall area is consistent

and correlation between sections is easy. It is significant

that abrupt facies changes occur near the east boundary of the

"Hall Uplift."

Abrupt lensing and pinching out of beds in the Upper

member seems to be common on a local scale and is probably

responsible for some of the changes in thickness of some of

the Upper Marble Falls lithosomes. Such drastic lensing is

clearly exposed in a low bluff along South Goens Creek at
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locality R-122 (fig. 22), where a 5-foot interval pinches out

completely in 30 feet laterally. It is not necessary to elab

orate on the difficulties such phenomena can cause in mapping.

Outcrop characteristics.- The Upper Marble Falls con

tains a variety of rock types. In areas characterized by

poor exposures and abundant faults, geologic mapping can be

most perplexing. So it is with the Upper member in the Hall

area.

Except for the tree line at its base the Upper member

produces no distinct pattern on aerial photographs.

Neither are there concrete criteria for differentiating

between Lower and Upper Marble Falls rocks in the field. The

stratigraphic position must be known. As a general rule, how

ever, chert in the Upper member tends to be gray and brown

rather than blue-black, and algal limestone and calcarenite

seem to be generally restricted to the Upper member. The

dark spiculitic microsparite of the Lower and Upper members

is quite similar.

Boundaries.- In most places the base of the Upper mem

ber is drawn below a resistant, fossiliferous microsparite

bed that typically contains Dictyoclostus cf . JD. welleri. J).

morrowensis . Linoproductus cf . _L. meniscus , and Marginifera

cf . M. welleri. In the north part of the area this bed is

absent and the Middle shale is overlain by unfossiliferous,

spiculitic microsparite.



Fig. 22 Line sketch showing lensing in Upper Marble Falls limestone at locality R-122
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Limestone mapped as Upper Marble Falls at the east

side of the area on Richland Creek probably is overlain by

Strawn sandstone. The characteristics of that boundary are

best considered with the Strawn.

Smithwick Formation

The Smithwick formation, named by Paige (1912, p. 8),

does not occur as a map unit in the Hall area. In other

places the Smithwick contains two rock types: (l) very dark-

gray, carbonaceous, calcareous shale and (2) greenish-gray

clay shale. The Smithwick is interpreted as a facies that

is laterally equivalent to limestone beds in the Marble Falls

formation.

Two localities in the Hall area should, however, be

mentioned in connection with the Smithwick (pi. l) From

about 100 yards southwest of the base of the Hall Ranch North

section (NHR) to Harold Burleson^ house, thin-bedded to fis

sile, very dark-gray microsparite and clay shale crop out in

Richland Creek. Because I was able to walk similar but less

shaly beds from undoubted Lower Marble Falls exposures along

the bed of South Goens Creek into the bed of Richland Creek,

I have assigned the shaly strata to the Lower member. It is

likely that, to the north, the Lower member grades laterally

to black shale. Water well records show that black shale is

encountered a mile or so to the north, and that the shale
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thickens rapidly to the north (Godfrey Stewart and Del Har

low, local drillers, personal communication).

Plummer (1950) and Jenkins (1952) mapped the broad

level valley west of the San Saba-McCulloch County line and

north of U. S. Highway 190 as Smithwick. There are no ex

posures in this valley and I have mapped it as Quaternary

alluvium. It is probable that the valley is underlain by

Smithwick shale, but it may be underlain by Strawn shale or,

conceivably, by Middle Marble Falls shale.

Strawn Formation

Dumble (1890, p. lxvi) first used the term Strawn in

referring to sandstone beds near the town of that name in

Palo Pinto County. Cummins (1891, p. 374) first defined it

adequately. Drake (1893, p. 374) applied the term to all

beds between the Bend and Canyon divisions; he mapped 23 sub

divisions of the Strawn division in the Colorado River Valley./

The Strawn was considered a formation by Udden (1916, p. 45)

and a group by Plummer and Moore (1922, p. 59), Sellards

(1933, p. 106), and Plummer (1950, p. 83). It is also used

as a series, supposedly equivalent to the Des Moines. Udden's

usage is followed in this paper.

In the Hall area the term Strawn is applied to sand

stone, mudstone, and shale above the Marble Falls and below

the Cretaceous.
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Lithology.- The Strawn in the Hall area consists of

thin-bedded to massive, yellowish-brown sandstone, greenish-

gray to yellowish-brown, thin-bedded mudstone, and yellowish-

brown, silty clay shale.

According to Folk's classification (1954) the coarser

Strawn elastics are typically medium to very fine sandstone:

limonitic, calcitic, submature graywacke and subgraywacke

(fig. 23). Minor constituents include glauconite, collophane,

clay, plant remains, and marine fossils.

Typical mineralogical distribution of terrigenous and

allochemical grains in Strawn sandstone is: common quartz

45 percent, undulose quartz 14 percent, composite quartz 7

percent, stretched metaquartzite 7 percent, orthoclase 1 per

cent, microcline 1 percent, plagioclase 1 percent, muscovite

1 percent, metamorphic rock fragments 15 percent, clay 3 per

cent, glauconite 2 percent, collophane 1 percent, fossil frag

ments 2 percent.

Sand grains in the Strawn usually are subangular to

subround, and sorting, though variable, tends to be moderate.

Some of the coarser sandstone beds are cross-bedded.

The finer Strawn elastics are mudstone and silty shale.

These beds are mineralogically similar to the sandstone ex

cept for greater amounts of clay. Round, flattened, ferrugi

nous concretions weather out of the Strawn shale; these con

cretions are seldom more than 3 inches across. The mudstone
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Fig. 23 Photomicrograph of Strawn

sandstone (Plane light, RR-9.8, X22)
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and shale tend to be fissile, irregularly bedded, and reces

sive.

At the base of the Railroad section (RR) the lowest

bed is dark greenish-gray, fine sandy biosparite. This rock

is totally unlike any seen either in the Marble Falls or the

Strawn, which nowhere in the Hall area contains limestone.

It is glauconitic, phosphatic, and contains brachiopods,

crinoid fragments, lignitized plant remains, and algal frag

ments very similar to those in the Upper Marble Falls along

the south bank of Richland Creek. Because it grades into

"typical" Strawn sandstone, the green limestone is arbitrarily

assigned to the Strawn. It is most unfortunate that the beds

underlying this distinctive rock are not exposed, for it def

initely suggests a Marble Falls-Strawn transition.

Areal extent and thickness.- The Strawn formation

underlies nearly all the Hall area north of Richland Creek.

Nowhere was it possible to measure a complete section, and

the thickness of the Strawn is unknown. In Bogardus' area

(1957, p. 38) it is about 180 feet thick; his figure provides

the best available estimate on the thickness of the Strawn in

the Hall area.

Outcrop characteristics.- Distinguishing the Strawn

from the Marble Falls is as simple as differentiating between

sandstone and limestone. Even shale intervals in the Strawn

contain abundant sand and silt.
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On aerial photographs the Strawn outcrop is character

ized by numerous roads, cultivated fields, and meandering

creeks. Except for bluffs along Richland Creek there are

very few places in Hall Valley where Strawn is exposed.

Strawn-Marble Falls boundary.- Observed relationships

between the Marble Falls and the Strawn seem at first irre

concilable. Richland Creek follows the boundary east of

Hall, but its alluvium conceals most outcrops. Limestone

mapped as Upper Marble Falls is probably overlain by Strawn

sandstone at the east edge of the map area. Along Richland

Creek in the north-central part of the area, between the base

of the Hall Ranch North section (NHR) and Harold Burleson's

house, Strawn mudstone and silty clay overlies dark-gray,

fissile, clayey microsparite assigned to the Lower member.

The boundary, though quite sharp, is apparently conformable,

and no conglomerate or erosional relief are found at the

interface. At locality R-112 the thin-bedded, dark Marble

Falls limestone appears to have been deformed while plastic,

possibly by slump. In the vicinity of Hall the Strawn over

lies algal limestone of the Upper member.

The regional dip of the Strawn north of my map area is

about 2 west, but in the vicinity of Richland Creek (and the

Marble Falls) it swings around to parallel the gentle north

erly dip of the Marble Falls.

The absence of the Smithwick formation, which occurs
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in other places between the Marble Falls and the Strawn, and

the contact of Strawn with Lower Marble Falls, both suggest

a period of erosion between the deposition of the two forma

tions.

By themselves these facts would seem to indicate a

disconformable relationship between the Strawn and the Marble

Falls, but when the following facts are considered matters

become more complex:

(l) Marble Falls limestone is faulted against

Strawn sandstone in at least two places, at the north

east and northwest corners of the map area. At the

northwest corner, along Richland Creek, Quaternary

alluvium covers the fault zone, so that the direct

contact of Strawn and Marble Falls cannot be observed.

(2) Upper Marble Falls limestone forms bluffs

along the south bank of Richland Creek east of Hall.

The observer can stand on these bluffs and look down

on undoubted Strawn sandstone a quarter of a mile

north. Regional dip of the Marble Falls and Strawn

in this area is about 1 to 2 N.

(3) There is no structural or stratigraphic evi

dence for an east-trending fault along Richland Creek

east of Hall, nor is there a general steepening of

dips near the creek.

(4) Only at one place, at a faulted contact at
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the northeast corner of the map area, does Strawn

sandstone crop out south of Richland Creek. Except

for local exposures in the immediate vicinity of Halls

Marble Falls limestone does not crop out north of

Richland Creek.

(5) Forty feet of Strawn sandstone is exposed

at the Railroad (RR) section and at the Hall Ranch

North (NHR) section. A quarter of a mile south of the

Hall Ranch North section and the same distance east of

the Railroad section, Upper Marble Falls bluffs are

topographically above the Strawn.

(6) No sandstone lentils or tongues occur in the

Marble Falls, and except for the basal bed of the Rail

road section (RR), no limestone beds are found in the

Strawn. If a facies relationship exists between them

it occurs within extraordinarily narrow geographic

limits .

There can be little doubt that the Strawn is a sedi

mentary unit genetically distinct from the Marble Falls.

Whether or not a surface of erosion exists between them I am

unable to say. The true state of affairs will only be di

vulged by a core-drill.
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CRETACEOUS SYSTEM

Trinity Division

The Strawn formation is overlain with angular uncon

formity by mixed-pebble conglomerate, white marl, and light-

gray limestone of the Trinity division. The unconformity is

well exposed in a road-cut about 2 miles due north of Hall,

about a mile beyond the north edge of the map (see fig. 24).

The Cretaceous is easily recognized on aerial photo

graphs by its light-colored lower boundary, cedar-covered

slopes, and lack of cultivated farm land.

QUATERNARY SYSTEM

Stream alluvium in Richland, North Goens, and South

Goens creeks is arbitrarily assigned to the Quaternary. Some

deposits of alluvium and colluvium along Richland Creek are

more than 25 feet thick.

The broad valley at the northwest corner of the map

area is also mapped as Quaternary alluvium. Plummer (1950)

and Jenkins (1952) mapped it as Smithwick; any diagnostic

rocks in the valley are covered by a thick mantle of soil.
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Fig. 24<> Strawn-Cretaceous boundary in road-

cut about 2 miles north of Hall; looking
northeast .



STRUCTURAL GEOLOGY

It is beyond the scope of this paper to discuss causes

of structural deformation in central Texas. Suffice it to

say that systems of gravity faults trend northeastward away

from the Llano Uplift. Cheney named these fault systems,

from west to east, the Richland Springs, Pontotoc, San Saba,

and Lampasas axes and considered them (1940, p. 105) to be

"tilted segments of the Concho arch occurring between narrower

blocks which have moved downward." The Richland Spring axis

(Cheney, 1940, p. 109) forms the southern part of the Bend

arch. According to Cheney's structural map of west-central

Texas (1940, p. 108), the Richland Springs axis roughly coin

cides with Plummer's Cavern Ridge, and passes between my area

and the areas of Bogardus and Oden.

Faults.- Faults in the Hall area are high-angle gravity

faults most of which strike N. 10-20 E. (pi. l) In the

eastern part of the map area most of the faults are displaced

20 to 50 feet down to the west, and an _en echelon fault zone

at the west edge of the map area is also downthrown to the

west. The Hall Ranch fault and the major fault at the east

edge of the "Hall Uplift" both are downthrown to the east.

Because no reference beds exist within the Ellenburger, maxi

mum displacement of Carboniferous rocks against the Ellen

burger at the east and west margins of the "Hall Uplift" are

77
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unknown. The minimum displacement is about 100 feet midway

between the ends of that structure.

A few minor faults strike northwest; their displace

ment is 10 to 20 feet.

Faults in the Hall area were almost never located by

structure alone, for drag occurs only in the immediate vicin

ity of the faults. Anomalous stratigraphic position, rock

types, and tree lines on the aerial photographs provided

clues to faults in nearly all instances. In most places soil

cover was too thick in the fault zone for the fault surface

or even steeply dipping beds to be visible.

Folding.- Gentle folds were observed at six localities

(pi. 1) in the Hall area:

(1) Chappel limestone at locality R-103 is

arched into low, erratic folds that may be entirely

depositional rather than structural.

(2) The Barnett shale is moderately folded in

clay pits about 100 yards south of the Four-mile sec

tion. These folds are probably related to minor fault

ing in the vicinity.

(3) A slab of granular Lower Marble Falls lime

stone is folded into low, symmetrical, broadly arched

anticlines and synclines near the base of the Richland

Creek West (WRC) section in the creek bottom. These

gentle folds plunge about 1 N. and have closures of
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2 to 3 feet.

(4) Shaly limestone of the Lower member is

severely but only locally contorted at locality R-112

on Richland Creek. This deformation suggests soft-

sediment slumpage.

(5) Northeast-trending "pressure ridges" in the

Middle Marble Falls limestone at locality R-106 may

be the product of collapse or post-Lower Marble Falls

deformation, or both.

(6) A gentle syncline in the Strawn formation

plunges north at about 2 in the north-central part

of the area. Dips on the flanks average 3.

Joints.- A graphic plot of 39 joints taken at random

in the Hall area shows two predominant trends, N. 10-20 E.

and N. 80-90 E. (fig. 25). Because these joints occur

randomly (both geographically and stratigraphically) the

plot can be relied upon only to indicate a general orienta

tion of joints.

The No 10-20 E. trend coincides with the majority of

the normal faults. Whether or not the faults swing around to

the N. 80-90 E. direction north of the Hall area is unknown;

it is interesting that several of the faults can be seen to

veer toward the east as they die out.

"Hall Uplift".- A northeast-trending, gently arched
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Hall area.
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horst in the central-western part of the Hall area was called

the "Hall Uplift" by Plummer (1950, p. 57). It is bounded on

the east by a fault that begins about 300 yards north of

Benchmark Hill and trends north-northeast for about 4.5 miles

before dying out 0.7 mile south of Richland Creek (pi. l).

On the west the uplift is bounded by a system of en echelon

faults that enters the map area 0.5 mile south of the County

Line sections and trends north-northeast for about 4.1 miles

before disappearing under Quaternary alluvium near Hall.

The trends of both faults swing to the northeast as

they die out northward. Displacement at the mid-point of the

"Hall Uplift" is more than 100 feet.

A minor, northwest-trending fault occurs near the

north end of the horst; this fault is downthrown about 20

feet to the northeast.

Barnett and Lower Marble Falls occur on the horst, but

the Middle and Upper members of the Marble Falls crop out

only at its southern and northern extremities. Ellenburger

occupies the middle of the horst.

Time of faulting.- Faulting of Paleozoic rocks in the

Llano Uplift is commonly accepted as having occurred during

or subsequent to deposition of the Strawn but prior to deposi

tion of the Canyon (Cloud and Barnes, 1948, p. 121). At two

places in the Hall area Strawn is faulted against Marble Falls.

There is much evidence to indicate that faulting took



82

place in the Hall area during deposition of the Marble Falls,

and particularly that the "Hall Uplift" was active at that

time.

The Gibbons conglomerate occurs persistently on the

erosion surface between the Lower and Middle members. It is

almost certainly composed of Lower Marble Falls rock fragments.

Not only is the Gibbons coarsest and thickest immediately ad

jacent to the "Hall Uplift," but it is absent at the ends,

save for two outcrops at the northernmost extremities of that

structure. Also the chert sand in the Gibbons becomes pro

gressively finer and better sorted east of the "Hall Uplift."

Finally, the peculiar bimodality of the Gibbons is considered

to have been produced by erosion of faulted rocks near the

area of its deposition: chert beds were sheared and brecci

ated, or the larger grains became rounded while most of the

smaller ones were abraded away because of their softness.

Poor overall sorting is the result of short transport and

rapid deposition.

Stratigraphically consistent lithosomes in the Upper

Marble Falls east of the "Hall Uplift" appear to undergo

abrupt facies changes near that structure. The only occur

rence of calcarenite in the Lower member occurs within 300

yards of the east fault of the horst; the calcarenite thins

rapidly away from the fault.

The Lower Marble Falls is significantly thinner at the
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south end of the "Hall Uplift" than it is a short distance

east of the horst.

Some Lower Marble Falls limestone appears to have been

fractured and recemented during or shortly after its deposi

tion. This may be evidence of the first tectonic spasms.

All these facts seem to indicate that the "Hall Up

lift" was active during deposition of the Marble Falls and

was the source of the Gibbons conglomerate. The most abrupt

movements occurred during the hiatus represented by the

Lower-Middle Marble Falls disconformity . Faulting probably

continued through the deposition of the Strawn.

It would be sheer naivete to suppose that no other

such uplifts were forming at this time. Bogardus (1957, p.

46) found that the Marble Falls was much thinner on horsts

than on more level structural bases. As more work on the

Marble Falls is done around the Llano Uplift, other such evi

dence will probably come to light.



DEPOSITIONAL HISTORY

The initial Carboniferous seas in the Hall area moved

across a flat, limestone and dolomite terrain characterized

by patches of residual chert gravel and crinoidal, calcareous

sand and mud. Solution of the carbonate terrain had produced

a mild Karst topography, and collapse depressions served to

localize the discontinuous deposits which are preserved today

as the Ives breccia and Chappel limestone. As the area slow

ly subsided, sediments now assigned to the Barnett and Lower

Marble Falls migrated across the Ellenburger surface.

Calcareous clay and mud presently designated as the

Barnett formation accumulated slowly as a broad, tidal mud-

flat inhabited by abundant molluscs and protected from wave

and current action by an offshore bar or shoal. Clay was de

rived from the Ellenburger or possibly settled out in the

quiet water after being carried there from another source

area. Accumulation in the vicinity of the offshore shoal was

exceedingly slow; much of the clay and lime-mud were winnowed

away by gentle currents so as to leave a coarser sediment

composed predominantly of sand and gravel-size particles of

phosphate. On the seaward side of the bar, which was built

to wave-base, phosphate and glauconite accumulated as sand.

Most of the phosphate formed as faecal pellets, which were

rounded by wave action. Origin of the glauconite is unknown.

84
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Depth of the sea in the Hall area probably ranged from zero

to about three fathoms, and the fauna inhabiting the calm

Barnett "bay" was entirely different from the assemblage oc

cupying the area beyond the protective bar.

Black, organic, spiculitic, calcareous mud formed in

slightly deeper and cooler waters beyond the offshore shoal;

this mud constitutes the Lower Marble Falls of my classifica

tion.

Shortly after the offshore bar had migrated beyond the

Hall area, gentle tectonic spasms began to disturb the sedi

ments. The semi-lithif ied black mud of the Lower Marble Falls

was fractured and recemented as an elongate dome (the "Hall

Uplift") began to arch in the western part of the area. Small

organic masses formed locally around the margins of the dome,

in particular at the north end where algal clots and mats

accumulated. North of these masses the bottom sloped sharply

downward, and black, clayey, fissile, calcareous mud formed

in a restricted environment. This mud is now called the

Smithwick.

At its maximum development the dome exposed much of

the area to subaerial erosion. As significant faulting occur

red, the "Hall Uplift" was elevated, and the areas beyond its

east, north, and west margins were depressed. The faulted

sides of the structure were attacked by waves and other ero

sive agents, and a coarse fan of chert and limestone gravel



86

(the Gibbons- conglomerate) spread out laterally. The gravel

was thickest and coarsest near the horst and accumulated as

discontinuous patches away from the horst. Submarine slides

may have helped to spread these coarse deposits.

As the Barnett and Ellenburger were exposed and stripped

away they gave rise to the clay that composed the Middle Marble

Falls in the Hall area. Like the Gibbons, these deposits were

thickest near the horst. Erosion of Barnett shale and Ellen

burger accounts for the similarity of the Middle Marble Falls

shale to the Barnett.

Although movements continued to occur periodically

along the "Hall Uplift," particularly at its northwest end,

most of the faulting took place during one rather short inter

val.

Faulting at the northwest end of the "Hall Uplift"

served to emphasize the relief between the algal banks at the

fringe of the horst and the deeper, stagnant basinal areas to

the north (fig. 28). Sediment (Smithwick) accumulating in

this deeper water consisted of very dark-gray, carbonaceous,

calcareous mud and clay.

South and east of the algal banks dark, spiculitic

lime mud (now the spiculitic limestone of the Upper Marble

Falls) was accumulating on more level areas of shallow sea

bottom. As the algal sediments migrated toward these areas,

waves and currents formed calcareous sand banks above the



87

Fig. 26. Paleogeographic- map showing diagrammatic distribution of lithotopes

during deposition of part of the Upper member of the Marble Falls. Cross-

sections indicate influence of the "Hall Uplift" on sedimentation. Not to

scale .
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dark lime-mud and in front of the algal masses.

It is likely that the "Hall Uplift" was a low island

with an arc of algal and lime-sand banks fringing its north

and east margins (fig. 26). Dark spiculitic mud was depos

ited in the lagoon between the island and the algal, banks.

This accounts for the abrupt facies changes near the "Hall

Uplift." None of these deposits formed in water over 3 or 4

fathoms deep.

Limestone of the Marble Falls and Barnett is consid

ered to have recrystallized soon after accumulation. Evi

dence for this conclusion lies in the fact that Chappel

micrite is not altered, whereas limestone of the overlying

Barnett and Marble Falls is thoroughly recrystallized. Also,

if shattering of Lower Marble Falls limestone is accepted as

penecontemporaneous with its deposition, then microspar fill

ing the rifts was in all probability recrystallized soon

after deposition inasmuch as the fragments and rift-fillings

are composed of different-textured microspar.

The Strawn was probably deposited as a deltaic deposit

containing both marine and continental facies. Its overall

grain-size distribution suggests sluggish, erratic currents,

but a few beds are cross-bedded and rather well sorted; these

possibly represent marine deposits. Numerous fragments of

lignite and plant impressions infer continental or marginal

deposition. The Strawn is generally believed to have built
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out toward the south and west.

When the deltaic sand and silt of the Strawn reached

the Hall area they naturally filled in the topographically

lower areas of dark, shaly limestone (Smithwick) north of the

"Hall Uplift" and abutted the carbonate mass. Both Strawn

and the underlying rocks now began to be displaced by faults.

Aside from local interpretive history it should be

emphasized that no long, regional period of erosion took

place during deposition of the Marble Falls. The disconform-

ity between the Lower and Middle members of the Marble Falls

is essentially local and represents a geologically brief

hiatus. 'It is not the Morrow- Atoka boundary.

If in fact the Big Saline and Marble Falls (or Sloan)

of Cheney and others are two separate rock units, the site

of the Marble Falls "pinch-out" must be more than 6 miles

west of Cavern Ridge.

If a depositional barrier existed during accumulation

of the Marble Falls, it was not in the area of Cavern Ridge.

The "Hall Uplift" is not considered to represent that

searched-for barrier, but it may be part of a trend of small

uplifts across which correlation is difficult in the subsur

face



BIOSTRATIGRAPHY

CHAPPEL FORMATION

Identified Chappel fossils from the Hall area include

brachiopods, trilobites, and conodonts. Three generically

different species of brachiopods and two congeneric species

of trilobite were collected from a single block of limestone

at locality R-120. Identified conodonts include nine species

among seven genera, and two forms identified only as to

genus. The conodonts come from five localities: R-102, R-

103, R-108, R-120 and FM-3.0. They are most abundant at the

latter two localities.

Brachiopods and trilobites of the excellent quality of

those at locality R-120 are found only too rarely in the

Chappel. Particularly well preserved are cranidia and pygidia

of Proetus cf . . missouriensis hitherto not known from the

Chappel.

The most abundant Chappel conodonts in the Hall area

are Hindeodella fragilis , Palmatolepis glabra, Polygnathus

cf . _P. communis , Siphonodella duplicata , Gnathodus delicatus .

and G. punctatus . As in 0denfs area, Polygnathus cf. P. com

munis is the most abundant. Except for three bar-and-blade

type conodonts that he did not identify, all of my Chappel

conodonts were also found by Oden.

Zones .- Defandorf (1959) was able to subdivide the
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Chappel into three zones based on conodonts. The lowest

zone is characterized by the genera Ancyrognathus t Siphono

della, and Palmatolepis ; it grades into the middle zone,

which is characterized by an abundance of Gnathodus punctatus.

The upper zone contains species of Bactrognathus .

In relation to Defandorfts zonation, the Chappel in

the Four-mile section at FM-3.0 is at the boundary between

the lower and middle zones. Locality R-102 and probably

R-120 belong in the middle zone. The other two localities do

not contain diagnostic conodonts.

Correlation.- In terms of similar fossil assemblages,

the Chappel seems to be most like the Bushberg-Hannibal-

Chouteau-Fern Glen sequence of the Mississippi Valley. Four

of the five species of macrofossils occur in the Chouteau

limestone. Of eight specifically identified conodonts, three

(Palmatolepis glabra, P. subperlobata, and Ancyrognathus

bifurcata) are reportedly Devonian; three (Gnathodus punctatus ,

Polygnathus cf . P. communis , and Siphonodella duplicata) occur

in the Bushberg, Hannibal, Chouteau, and Fern Glen; two con

odonts (Hindeodella fragilis and Pseudopolygnathus lanceolota)

and one trilobite (Proetus roundyi) are known only from the

Chappel.

VJhen "Devonian11 conodonts are found with "Mississip

pian" conodonts, the stock explanation seems to be that the

older forms are reworked. One cannot but wonder whence came
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the "Devonian" conodonts that occur so persistently at the

base of the Chappel when Devonian rock is for all intents and

purposes missing in the Llano Uplift. Oden (1958, p. 36-39)

has provided insight into the pitfalls of conodont correla

tion, and were it not for my three brachiopods and one

trilobite, I would wholeheartedly echo his sentiments (p.

37): "... conodont ranges have been interpreted, not fac

tually recorded, which precludes any attempt at accurate

assignment of age to the Chappel in my area."

BARNETT FORMATION

The Barnett contains a predominantly molluscan fauna.

In the Hall area the Barnett yielded four species (two named)

of conodonts, two species (one named) of cephalopods, two

species of pelecypods, one species of brachiopod, and one

species of coral.

Most of the fossils were collected in the lower part

of the Antelope Tank (AT) section and throughout the Four-

mile (FM) section. The characteristic Barnett brachiopod,

Leiorhynchus carbonif erum; a small, finely-ribbed pecten,

Deltopecten cf. J), batesvillensis ; and the colonial coral,

Striatopora cf. S. religiosa, were found from AT-4.5 to AT-9.

In addition, numerous pelecypods can be seen at AT-45, but

cannot be freed from the rock because of cleavage of their

calcite shells.
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X*X
w

SPECIES X^4w^#^X
MARBLE FALLS FORMATION:

LOPHOPHYLLIDIUM CF. L. COAPTIIM
mm

MICHELINIA CF. M. SCOPUI,OSA
mm

CHAETETES EXIMIUS
mm

LEIORHYNCHUS (?) ROCKYMONTANUS

SPIRIFER CF. S. ROCKYMONTANUS

NEOSPIRIFER CF. N. CAMERATTIS

AMBOCOELIA LOBATA mm

SQUAMULARIA CF. S. PEBPLEXA

COMPOSITA CF. C. OZARKANA mm

PUSTULA CF. P. PERTENUIS mmm

DICTYOCLOSTUS CF. D. WELLERI mm

D. MORROWENSIS mm

MARGINIFERA CF. M. WELLERI mm

LINOPRODUCTUS CF. L. MENISCUS mmmm

HORRIDONIA GLOBOSA bm

RHIPIDOMELLA CF. R. CARBONARIA I
SCHIZOPHORIA TEXANA MM

RHYNCHOPORA ILLINOISENSIS

PUNCTOSPIRIFER CF. P. TRANSVERSA mm*

HUSTEDIA CF. H. MISERI

EUPHEMITES CF. E. BLANEYANUS f
STRAPAROLUS (AMPfflSCAPHA) CATILLOIDES |
ORTHONYCHIAPARVA |
POLYGNATHODELLA CF. P. OUACHITAENSIS |
STREPTOGNATHODUS ELEGANTULUS 1

BARNETT FORMATION:

LEIORHYNCHUS CARBONIFERUM m

^AlNili I .J_,.L,A Cb . C. WAFANUCKENblO

DELTOPECTEN CF. D. BATESVILLENSIS

RAYONNOCERAS VAUGHANIANUM

GNATHODUS BILINEATUS

STREPTOGNATHODUS ELEGANTULUS

CHAPPEL FORMATION:

BRACHYTHYRIS CF. B. CHOUTEAUENSIS

RETICULARIA COOPERENSIS

PLICATIFERA AFF. P. CALHOUNENSIS

PROETUS CF. P. MISSOURIENSIS

ANCYROGNATHUS BIFURCATA

PALMATHOLEPIS GLABRA

P. SUBPERLOBATA

POLYGNATHUS CF. P. COMMUNIS

SIPHONODELLA DUPLICATA mm

GNATHODUS DELICATUS

GNATHODUS PUNCTATUS
.

Fig. 27, Published stratigraphic ranges of Carboniferous species from the Hall area.
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Fossils found at the Four-mile section include

Caneyella cf. _C. wapanuckensis . Liroceras sp., Bryantodus

sp., Gnathodus bilineatus , Streptognathodus elegantulus , and

Hindeodella sp.

Moore and Jeffords (1945, p. 181) collected the type

specimen of Striatopora religiosa from the Marble Falls in

the Hall area (Plummer's locality 205-T-87) . I found no

specimens at that locality, but larger specimens occur in the

Barnett, at the Antelope Tank (AT) section, and I am inclined

to wonder if the type specimen was collected at another place

from Barnett shale that was mistaken for Marble Falls shale.

Several straight, nautiloid cephalopods identified as

Rayonnoceras vaughanianum were found as float near the base

of the Barnett. An outstanding specimen was donated by

George Rogers. Although the locality from which it came is

unknown, it is referred confidently to the base of the

Barnett .

Zones .- The abrupt appearance of Streptognathodus

elegantulus at the base of the glauconitic interval has been

commented on and was also noticed by Oden (1958, P 44)

This may prove to be a useful biostratigraphic boundary.

Correlation.- Reported ages of the Barnett conodonts

range from middle Kinderhook (Gnathodus bilineatus) to Virgil

Streptognathodus elegantulus) Of greatest significance is

the abrupt appearance of large numbers of the supposedly
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Pennsylvanian conodont, Streptognathodus elegantulus , at the

base of the glauconitic interval high in the Barnett; the

species occurs also in the Lower member of the Marble Falls.

It has been suggested by many workers (Girty, 1927;

Sellards, 1933; Plummer, 1950) that the Barnett fauna shows

close resemblance to the Moorefield, Batesville, and Caney

formations of Arkansas, but precise position of those units

within the framework of the Mississippian system (Cloud and

Barnes, 1948, p. 53-58) is presently in doubt. The limited

number of Barnett fossils collected from the Hall area seem

to uphold this relationship. Leiorhynchus carbonif erum.

Caneyella c f . wapanuckensis , Deltopecten c f . D . bates-

villensis , and Rayonnoceras vaughanianum all occur in one or

more of those rock units. The genus Liroceras ranges from

the Chester to middle Pennsylvanian.

It is interesting that the macrofossils of both the

Chappel and the Barnett correlate neatly with fossil assem

blages of certain other rock units. When the conodonts are

included with the macrofossils for comparison with other

faunas, however, the correlative picture becomes complicated.

Even on the basis of my limited fauna, evidence for a

hiatus between the Barnett and the Marble Falls is lacking.

MARBLE FALLS FORMATION

The Marble Falls formation contains predominantly a
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brachiopod fauna. Six species among five genera of corals,

19 species among 17 genera of brachiopods, four species

among three genera of gastropods (plus one identified gener-

ically) , and two species among two genera of conodonts have

been identified from the Marble Falls.

Fossils in the Lower member are uncommon. Some of

the more granular, black limestone beds yield conodonts, and

bioclastic rock in the upper segment of the Benchmark Hill

East section (EBHb-14) contains silicified brachiopods and

gastropods

Most of my Marble Falls fossils were collected from

limestone and shale beds in the Middle member. Fossils are

particularly abundant in the County Line sections at CLs- 12

and CLn-14, in the White's Antelope Windmill section at WAW-

24.7, in the Joe Lyles Windmill West section at WL-14, in the

South Goens Creek section at SG-14.7, in the Burleson Tank

South section at SBT-66, and at localities R-106, R-126, and

R-127.

The basal bed of the Upper member at Rogers House (RH-

19.5) contains abundant brachiopods, and the top bed at

Thompson's Quarry (TQ-25) yielded numerous silicified brachio

pods and corals.

Zones.- Because of the general lack of fossils from

the Lower and Upper members and the large number of species

identified from one locality, a zonation of the Marble Falls
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SPECIES LOWERMEMBER MIDDLE MEMBER UPPER MEMBER

Corals:

LOPHOPHYLLIDIUM CF. L. COAPTUM mmm^

BARYTICHISMA REPLETUM MB

PSEUDOZAPHRENTOIDES CF. P. LEPIDUS

MICHELINIA CF. M. REFERTA MB.

MICHELINIA CF. M. SCOPULOSA

CHAETETES EXIMUS mmmm

Brachiopods:

LEIORHYNCHUS (?) ROCKYMONTANUS M

SPIRIFER CF. S. ROCKYMONTANUS

NEOSPIRIFER CF. N. CAMERATUS

N. CHIASTA

AMBOCOELIA LOBATA

SQUAMULARIA CF. S. PERPLEXA

COMPOSITA CF. C. OZARKANA

PUSTULA CF. P. PERTENUIS mmmm

DICTYOCLOSTUS CF. D. WELLERI

D. MORROWENSIS

MARGINIFERA WELLERI

LINOPRODUCTUS CF. L. MENISCUS

HORRIDONIA GLOBOSA mmmm

RHIPIDOMELLA CF. R. CARBONARIA

SCHIZOPHORIA TEXANA

RHYNCHOPORA ILLINOISENSIS M

PUNCTOSPIRIFER TRANSVERSA

HUSTEDIA CF. H. MISERI mmm

Gastropods:

EUPHEMITES CF. E. BLANEYANUS mmmm

DONALDINA SP. mmmm

STRAPAROLUS (STRAPAROLUS) SAVAGEII

STRAPAROLUS (AMPHISCAPHA) CATILLOIDES mmmmmmmn

ORTHONYCHIA PARVA mmmm

Conodonts:

POLYGNATHODELLA CF. P. OUACHITAENSIS mmmm

STREPTOGNATHODUS ELEGANTULUS

Fig. 28. Fossil distribution in the I'arble Falls formation.
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in the Hall area would reflect little more than the bound

aries of the Middle shale. In order that some idea be gained

of fossil distribution in the Marble Falls a faunal chart has

been prepared (fig. 28).

The only abundant brachiopod that seems to be poten

tially useful is Linoproductus cf . L. meniscus ; this fossil

is restricted to the upper part of the Middle member and the

basal bed of the Upper member.

It is interesting that the Lower and Middle Marble

Falls gastropod, Straparolus (Straparolus) savageii, also

occurs in the Smithwick shale of other areas (Knight, 1934,

p. 150; Oden, 1958, p. 73).

Correlation.- Because of the supposed absence of

Morrow rocks west of Cavern Ridge, the affiliations of the

fauna from the Marble Falls of the Hall area is significant.

Of 31 identified Marble Falls species, 25 are found

in rocks of other areas. Of those 25, 16 occur in the Morrow

group of Oklahoma and 10 of the 25 are restricted to the Mor

row. Six of the species are found in rocks assigned to the

Atoka series, but only two supposedly occur no lower than

Atoka. Seven species occur in Des Moines rocks elsewhere;

four of the seven reported occur no lower than Des Moines.

Eight species are recorded from the Missouri series, of which

only one supposedly occurs no lower. Four species are found

as high as Virgil, and two species, one of which is questionable,
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range into the Permian.

In terms of similarity of faunas, the Marble Falls

and the Morrow group of Oklahoma contain a large number of

species, and even more genera, in common. Indeed, Matherfs

description (1915) of the Morrow fauna was the most valuable

aid in identification of the Marble Falls fossils.

The Pottsville group of Ohio contains many species

common to the Marble Falls. Five brachiopod and one gastro

pod species from the Marble Falls of the Hall area were

identified by Morningstar (1922) from predominantly the lower

part of the Pottsville.

It is difficult to overemphasize the importance of

fusulinids in present-day correlation of Pennsylvanian strata.

Stewart (1957, p. 49), who has done much fusulinid biostra-

tigraphy in the Marble Falls and Big Saline, places the

Morrow- Atoka ("Marble Falls-Big Saline") boundary at the

lowest occurrence of Profusulinella primaeva. According to

Stewart (p. 49) the occurrence in abundance of Millerella be

low the zone of Profusulinella has been used extensively as a

diagnostic indicator of the Morrow series.

After examining samples from the westernmost Upper

Marble Falls cropping out in the Hall area (County Line South

section, segment 2), Stewart (written communication, March

31, 1959) found "no fusulinoid forms of the Big Saline pres

ent, only Millerella and the disc-shaped forms which are
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present in both the Marble Falls and Big Saline."

Comparison of the fauna of the Middle Marble Falls at

the County Line sections with assemblages from other areas

shows 9 of 10 species common to the Morrow group of Oklahoma,

and five of the 10 restricted to the Morrow. This Middle

shale fauna contains four species found in the Atoka, of

which one reportedly occurs no lower. Three of the species

range into the Des Moines.

Certainly it seems evident that all of the Marble Falls

fauna in the Hall area is more closely related to the fauna

of the Morrow group than it is to any other assemblage. Under

no circumstances can the assignment of these rocks to the

"Atoka" be justified, and on a faunal basis alone, the pres

ence of Morrow rocks west of Cavern Ridge should be recognized.



SYSTEMATIC PALEONTOLOGY*

The fossil faunas collected and identified from the

Hall area include seven species of corals, 25 of brachiopods,

two of pelecypods, five of gastropods, two of cephalopods,

two of trilobites, and 14 of conodonts. They are classified

according to Shimer and Shrock.

Fossils were recovered by three methods:

(1) Conodonts were obtained by dissolving lime

stone in acetic acid; clastic limestone seems to con

tain more conodonts than microcrystalline limestone.

(2) Silicified corals, brachiopods, and gastro

pods were recovered by etching large blocks of lime

stone in 10 percent hydrochloric acid. This method

is particularly effective on Middle and Upper Marble

Falls limestone.

(3) Removal of matrix from fossil casts and

molds with a Vibro-tool permitted study of recessed

or obscure parts, and resulted in identification of

several poor specimens.

The best collecting localities are indicated in the

chapter on biostratigraphy; occurrence of the fossils is

indicated in the description by position in measured section

or by locality number.

Terminology used in describing corals, brachiopods,

101
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gastropods, trilobites and conodonts is that used by Shimer

and Shrock (1944). The pelecypods and cephalopods were de

scribed using terminology of Moore, Lalicker and Fisher

(1952).

PHYLUM COELENTERATA

CLASS ANTH0Z0A

Genus LOPHOPHYLLIDIUM Grabau 1928

LOPHOPHYLLIDIUM cf . L. COAPTUM Moore and Jeffords

Plate 2, figures 2, 3

Lophophyllidium coaptum MOORE and JEFFORDS, 1945, p. 106,
text figs. 51-53.

Small, conical, curved solitary corals whose thecae

bear longitudinal septal grooves and transverse growth lines;

curved near apex; major septa number about 25, with one rudi

mentary septum between every 2 major septa toward top of

calyx; major septa withdrawn peripherally high in calyx, but

are joined by dense deposit of stereoplasm at calyx floor;

axial column formed by upward projection of counter-cardinal

septum, so as to form low, spade-shaped rod that rises above

the calyx floor about 3-4 mm.

Typical specimens are about 12 mm in diameter and 20-25

mm long.

Occurrence: Common in Middle Marble Falls limestone at

CLn-14 and R-127 (silicified).
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Discussion: Type specimens of Moore and Jeffords (1945)

are illustrated by drawings rather than photographs. The

holotype of L. coaptum is a calcite replacement. Because my

specimens are silicified, transverse or cross-section study

of them is not possible. As a result, I cannot identify

them positively.

Genus BARYTICHISMA Moore and Jeffords 1945

BARYTICHISMA REPLETUM Moore and Jeffords

Plate 1, figure 1; Plate 2, figure 1

Barytichisma repletum MOORE and JEFFORDS, 1945, p. 133, text

figs. 114, 124.

Solitary conical corallites, often curved; theca is

thick and bears septal grooves and transverse growth lines;

major septa long, usually number about 40, in upper regions

of fossil they do not join in center; toward apical region

septa join at axis; no dissepiments; tabulae rather closely

spaced, sag somewhat in central area.

Typical specimens are about 20 mm in diameter and about

40 mm long.

Occurrence: Abundant in Middle Marble Falls shale at

CLs-12 and R-106.
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Genus PSEUDOZAPHRENTOIDES Stuckenberg 1904

PSEUDOZAPHRENTOIDES cf. P. LEPIDUS Moore and Jeffords

Plate 1, figures 2, 3; Plate 2, figure 4

Pseudozaphrentoides lepidus MOORE and JEFFORDS, 1945, p. 147,
text figs. 141, 142, 152.

Large solitary coral whose theca bears strong transverse

growth lines, wrinkles, and very faint longitudinal traces of

septa; internally, this form is characterized by the presence

of a distinct inner wall and the absence of an axial column.

Septa are long, do not extend to axis, normally number

about 40; tabulae prominent in central region: they are

closely spaced, arched up at inner wall, but sag slightly in

axial region; dissepiments occur in thick peripheral wall,

slope downward from periphery to inner wall.

Typical specimens are about 30 mm in diameter and 75 mm

long.

Occurrence: Abundant in Middle Marble Falls shale at

CLn-27 and CLs-24.

Discussion: These specimens are somewhat larger than

the holotype.

Genus MICHELINIA de Koninck 1842

MICHELINIA cf. M, REFERTA Moore and Jeffords

Plate 1, figure 4; Plate 2, figure 7

Michelinia referta MOORE and JEFFORDS, 1945, P 174, text

figs. 171, 172, 182.
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Large, globular colonies, about 40 to 50 mm across;

holotheca small, corallites polygonal, large, mostly about

6 mm in diameter.

Corallites radiate outward from indistinct interior;

tabulae closely spaced.

Occurrence: Rare in Middle Marble Falls shale at R-106.

Discussion: M. referta can be distinguished from M.

scopulosa by its larger size, larger corallites, lack of pro

nounced holotheca, and more closely spaced tabulae.

MICHELINIA cf . M. SCOPULOSA Moore and Jeffords

Plate 2, figures 5, 6

Michelinia eugeneae White MATHER, (part) 1915, p. 96, pi. 1,
figs. 17, 17a; pi. 2, fig. 1.

Michelinia scopulosa MOORE and JEFFORDS, 1945, p. 169, pi.
14, figs. 10, 11, text figs. 174-178, 183, 184.

Form variable, but commonly conical; well-developed and

longitudinally-wrinkled holotheca tapers to irregular base;

thin walled, polygonal corallites average about 5 mm in diam

eter; depth of corallites roughly equals their diameter;

tabulae thin, fairly closely spaced; internal arrangement of

corallites is dendritic.

Width of colony equal to or greater than length; average

width is about 20 mm.

Occurrence: Abundant in Middle Marble Falls shale at

R-106, rare from same horizon at CLs- 12; abundant in Upper
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Marble Falls limestone at TQ-25.

Discussion: Corallites are somewhat larger in diameter

than those described by Moore and Jeffords.

Genus STRIATOPORA Hall 1851

STRIATOPORA cf. S. RELIGIOSA Moore and Jeffords

Plate 1, figure 5; Plate 2, figure 12

Striatopora religiosa MOORE and JEFFORDS, 1945, p. 180, text

figs. 186, 187, 198-201.

Irregularly-branched colonial corals of which the indi

vidual corallites are polygonal tubules; calices of the coral

lites average 4 mm in diameter. Internally, corallites are

large and thin-walled in the middle; toward exterior, tabulae

become more numerous, corallite walls become thicker, massive

deposits of stereoplasm become abundant toward outer periphery.

Occurrence: Common in Barnett shale at AT-9.

Discussion: These individuals are about half again as

large as the holotype.

Genus CHAETETES Fischer 1829

CHAETETES EXIMIUS Moore and Jeffords

Plate 1, figure 7

Chaetetes eximius MOORE and JEFFORDS, 1945, p. 19, text figs.

207, 208.

Massive globular colonies of small, evenly spaced

tubules; tubules about 0.3 mm in diameter, thin walled,
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closely packed; each tubule contains very thin tabulae, usu

ally about 6 per mm.

Occurrence: Distinctive hemispherical colonies are

abundant at WL-14 and rare at CLs-25 and R-121, all in Middle

Marble Falls shale and limestone.

Discussion: Specimens of _C. eximius found by Plummer

at the type locality of the Gibbons conglomerate (Plummer's

locality 205-T-102) are mentioned by Moore and Jeffords (1945,

p. 193). My specimens were all found at or near the strati

graphic position of the Gibbons but were widely spaced geo

graphically.

According to Moore and Jeffords (1945, p. 191), the

species is distinguished from other species of Chaetetes by

virtue of its closely spaced, often incomplete tabulae and

equal-sized prismatic tubules. In some parts of large

colonies many tabulae are incomplete, but in other parts of

the same colony, most can be seen to be complete.
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PHYLUM BRACHI0P0DA

CLASS ARTICULATA

IMPUNCTATE ARTICULATA

SUPERFAMILY RHYNCHONELLACEA

FAMILY CAMAROTOECHIIDAE

Genus LEIORHYNCHUS Hall I860

LEIORHYNCHUS CARBONIFERUM Girty

Plate 2, figures 8, 9

Leiorhynchus carbonif erum GIRTY, 1903, p. 54, pl VI, figs.

1-3; PLUMMER and MOORE, 1921, pi. 6, figs. 2-3; PLUMMER,

1950, pi. 8, figs. 6-8.

Biconvex, oval to triangular in outline, length and

width roughly equal; fold in dorsal valve is low and some

what flat-topped with 4 to 6 indistinct costae that do not

extend to umbo; shallow sulcus is developed only in anterior

half of ventral valve, marked by 4 to 6 faint costae that do

not extend to beak; spacing of growth lines decreases ante

riorly.

Occurrence: Abundant in limestone beds of the Barnett

formation at AT-4.5*

Discussion: There is considerable variation among indi

viduals of this species, particularly in development of the

costae, in thickness of the shell, and in depth of sulcus.

The costae vary in thickness and prominence. Shell thickness

ranges from one-half to two-thirds the length; depth of the

sulcus ranges from about half the thickness of the shell to
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a very shallow, rounded depression in the anterior-most mar

gin of the ventral valve.

LEIORHYNCHUS (?) ROCKYMONTANUS (Marcou)

Plate 3, figures 2, 3

Terebratula rocky-montana MARCOU, 1858, p. 50, pi. VI, figs.

13- 13c

Leiorhynchus rockymontanus (Marcou) DUNBAR and CONDRA, 1932,

p. 285, pi. XXXVII, figs. 23-26.

Shell biconvex, shape is oval to triangular, beak on

ventral valve; deep sulcus in ventral valve dies out poste

riorly near umbo, sulcus is marked by 2 or 3 strong, angular

plications; fold in dorsal valve is developed anteriorly,

contains 3 or 4 deep, angular plication furrows; lateral sur

face of shell is smooth except for low, evenly spaced con

centric growth lines.

Dimensions of fragments from SG-14.7 (reconstructed):

Length about 20 mm; width about 30 mm; thickness about 12 mm.

Occurrence: Rare in Middle Marble Falls limestone at

SG-14.7.

Discussion: This is a questionable identification be

cause collected material is fragmentary and meager.
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SUPERFAMILY SPIRIFERACEA

FAMILY SPIRIFERIDAE

Genus SPIRIFER Sowerby 1814-18

SPIRIFER cf. S. ROCKYMONTANUS Marcou

Plate 2, figures 10, 11; Plate 3, figures 1, 4

Spirifer rocky-montani MARCOU, 1858, p. 50, pi. VII, figs.
4c-e (not figs. 4a-b) .

Spirifer opimus Hall MORNINGSTAR, 1922, p. 188, pi. IX, figs.
13-20; ODEN, 1958, p. 53, pi. 3, figs. 4, 6.

Spirifer rockymontanus Marcou DUNBAR and CONDRA, 1932, p.

318, pi. XLI, figs. 7-9; PLUMMER, 1950, pi. 12, figs.
la-c; ODEN, 1958, p. 54, pi. 3, fig. 13; (not MATHER,
1915, p. 181, pi. XII, figs. 1-6).

Biconvex, shell small and thick, length:width ratio 4:5,

greatest width usually at or immediately anterior to hinge

line; strong fold and sulcus, lateral margins round smoothly

into anterior margin, anterior extension of sulcus produces

slight trilobate effect.

Ventral exterior: Hinge line straight, interarea wide

but rather low; delthyrium large and triangular; sulcus is

simple trough at beak, but just anterior to beak a single

plication arises from which bounding plications split so that

small specimens have 3 plications in the sulcus; larger speci

mens have 5 or 7. Beak strongly overhangs interarea. Surface

of valve marked by distinct plications and by extremely fine

radiating and concentric lines.

Dorsal exterior: Fold is simple at apex but divides
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anteriorly to form 2 plications, each of which then divides

again so as to produce 4 plications; inner 2 plications are

most prominent; folds of larger shells may have 6 or 8 plica

tions; beak extends only very slightly posterior to hinge

line.

Occurrence: Common in Middle Marble Falls shale and

limestone at WAW-9, 24.7, 27; CLs-12; WL-14.

Discussion: Examination of 23 specimens of Spirifer cf .

5. rockymontanus shows that variation in number of plications

on fold or sulcus is entirely a matter of shell size. Ac

cording to Dunbar and Condra (1932, p. 321) precisely such

differences are relied upon in distinguishing between S.

opimus and S, rockymontanus . The immediate inference is that

,S. opimus and j3. rockymontanus are in fact growth stages.

Because types are not available to me, all specimens from the

Hall area are referred to the earlier species, j5. rockymon

tanus o

Oden, working with a few poor specimens, recognized both

J3. opimus and _S. rockymontanus . All his specimens fit into

my "population" of S, rockymontanus and should be so named.

End-members of the continuum are illustrated.
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Genus NEOSPIRIFER Fredericks 1919

NEOSPIRIFER cf. N. CAMERATUS (Morton)

Plate 3, figures 5, 6

Spirifer cameratus MORTON, 1836, p. 150, pi. 2, fig. 3;
GIRTY, 1920, p. 645; MORNINGSTAR, 1922, p. 188, pi. IX,
figs. 11, 12; GIRTY, 1927, pi. 27, figs. 24-27; KELLY,

1930, p. 147, pi. 44, fig. 17.

Neospirifer cameratus (Morton) DUNBAR and CONDRA, 1932, p.

334, pi. XXXIX, figs. 4, 6-9b.

Neospirifer goreii (Mather) PLUMMER, 1950, pi. 12, figs. 4a-

b; ODEN, 1958, p. 52, pi. 3, fig. 15.

Length:width:thickness ratio approximately 3:5:2; fold

and sulcus low and rounded, cardinal angle about 60; plica

tions low, rounded, fairly coarse, some bifurcate on fold and

lateral surfaces and in sulcus; at anterior margins each wing

has approximately 20 plications; interarea concave, very wide

and low, narrows laterally only slightly.

Ventral exterior: Sulcus is shallow and rounded, con

tains 8 to 10 plications; beak is thin, projects posterior to

hinge line a distance equal to height of interarea.

Dorsal exterior: Fold is low, poorly defined, marked at

anterior margin by 7 to 9 plications which have multiplied

anteriorly by bifurcating; plication on either side of small

central plication most prominent, extends posterior to umbo

before combining with its opposite to form narrow, low beak

that overhangs hinge line only slightly.

Occurrence: Common in Middle Marble Falls shale at
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CLs-12, R-127, and US-O; rare in Upper Marble Falls limestone

at TQ-22.5 and RH-19.5.

Discussion: Distinguishing between N. cameratus and N.

goreii is difficult. If descriptions of N. goreii (Mather,

1915, p. 186) and N. cameratus (Dunbar and Condra, 1932, p.

334, 336) are followed, nearly all Neospiriferids from the

Marble Falls are found to be more closely allied to N.

cameratus on the basis of coarser plications. An examination

of some of Plummer's collected Neospiriferids shows only one

specimen that possesses the features of N. goreii. It is

possible that valid differences may well exist between N.

goreii and N. cameratus . but lacking a larger collection that

includes both forms, I can only match written descriptions

and fossils as closely as possible. Accordingly, all my Neo-

spiriferids are identified as N. cameratus . Inasmuch as

Oden's specimens identified as N. goreii are similar to mine,

I think his should also be referred to N. cameratus .

NEOSPIRIFER CHIASTA Rose n. sp.

Plate 3, figures 7, 9, 10, 11

Length :width:thickness ratio about 3:6:2; greatest width

at hinge line, hinge line straight; cardinal angle about 60;

length of interarea less than half the width of shell, inter

area low, marked by very fine longitudinal and transverse

striations; commissure slightly serrated, anterior and lateral
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margins blend to form even curve that is depressed anteriorly

by sulcus; fold and sulcus distinct but low; fold, lateral

surfaces and sulcus marked by distinct angular plications that

bifurcate anteriorly; bifurcating plications are unequal in

size, producing striking "bundled" effect; ventral valve some

what thicker than dorsal valve.

Ventral exterior: Beak stout, recurved, overhangs hinge

line a distance equal to twice the height of interarea; great

est convexity in umbonal region; beak simple posteriorly,

consists of two distinct plications which extend to anterior

margin and define sulcus; these plications bifurcate outward

once on beak, inward once just anterior to hinge line and

again near mid-length; a mesial plication arises from the

trough of the sulcus at mid-length; intersection of sulcus

and anterior margin produces a distinctive low, broad but

sharp "V" in commissure; plications less prominent laterally

so that cardinal extremities are relatively smooth and flat;

6 plications on each wing at posterior margin bifurcate to

produce 14 at lateral and anterior margins.

Dorsal exterior: Evenly convex; beak low, broad, over

hangs hinge line only slightly; fold defined by deep plica

tion furrows that extend from beak to anterior margin; 2

plications in umbonal area bifurcate to produce 4 plications

at anterior margin of fold, of which inner 2 are more dis

tinct; 6 plications at posterior margin of each wing produce
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14 plications at anterior margin.

Ventral interior: Delthyrium forms equilateral triangle,

beak overhangs ventral half of delthyrium; palintrope almost

flat, perpendicular to plane of commissure, marked by fine

transverse and longitudinal striations and serrated hinge

margin.

Occurrence: Common in Middle Marble Falls shale at CLs-

12 and rare in Upper Marble Falls limestone at TQ-25.

Discussion: Small specimens of N. chiasta are notice

ably less alate than the larger specimens, but still possess

the distinctive short interarea, V-shaped sulcus, thick beak,

and bifurcating plications.

The new species is distinct from other Neospiriferids

in that the interarea is quite short, the plications are well

developed and their bifurcations apparent on even poorly pre

served specimens, the beak is broad and prominent, and the

sulcus forms a discrete, shallow, V-shaped trough.

These characteristics stand in sharp contrast to morpho

logic features of other Pennsylvanian Neospiriferids with

which N. chiasta is associated, namely N. goreii and N. cam

eratus . The possibility of the new species being a juvenile

form of either of the latter two species is remote; no grada

tions between them have been found, and many features of N.

chiasta are strikingly different from characteristics of the

larger species.
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Genus BRACHYTHYRIS McCoy 1844

BRACHYTHYRIS cf. B. CHOUTEAUENSIS (Weller)

Plate 4, figures 1, 4, 5, 9

Spirifer chouteauensis WELLER, 1909, p. 305, pi. 13, fig. 11.

Brachythyris chouteauensis (Weller) WELLER, 1914, p. 373, pi.

LVII, figs. 4-11; (not PLUMMER, 1950, pi. 5, fig. 22).

Biconvex, rotund, outline elliptical with greatest width

at mid-length; length:width:thickness ratio about 4:5:3;

hinge line slightly curved, about half the shell length;

cardinal angle obtuse and rounded; interarea short but high;

shell surface marked by radiating costae (from 6 to 10 on

each wing) and fine, evenly spaced, concentric, lamellose

growth lines; costae range from faint, thick, and rounded to

distinct, thin, and subangular; commissure slightly serrated.

Ventral exterior: Sulcus extends from beak to anterior

margin where it makes a deep, rounded "U" in the commissure;

costae are faint in sulcus; greatest convexity in posterior

third of shell; beak prominent, thin, recurved, extends be

yond hinge line from one-sixth to one-eighth the shell length.

Dorsal exterior: Fold low on umbo, more pronounced

anteriorly; costae may be faint on fold; beak is usually low

and extends scarcely beyond the hinge line, but on some speci

mens it is elevated and enlarged.

Dorsal interior: Elongate dental plates extend anteri

orly parallel to margin of fold.
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Occurrence: Abundant in Chappel limestone at R-120.

Discussion: Considerable variation exists among indi

viduals of this species, particularly in number, size, and

shape of costae, posterior extension of both beaks, and de

velopment of the fold. The costae on some specimens are so

faint that the shell is nearly smooth; in other specimens,

however, the costae are numerous, subangular, and distinct.

All of my specimens came from one block of limestone.

Considered as a population, there is gradation from one ex

treme to the other in all the variable properties. If a

"mid-point" in the continuum could be selected, that is to

say a "typical" specimen, it would resemble B. chouteauensis

rather closely. Unfortunately my two best specimens (pi. 4,

figs. 1, 4) represent end-points of the continuum rather than

the mid-point. Nonetheless, the entire population is assigned

to B. chouteauensis .

The specimen figured by Plummer (1950, pi. 5, fig. 22)

differs from B. chouteauensis in its general shape (it is too

alate) and in having too many fine plications.

Genus AMB0C0ELIA Hall i860

AMBOCOELIA LOBATA Girty

Plate 3, figure 12

Ambocoelia lobata GIRTY, 1915, p. 351, pi. XXX, figs. 1-ld;
DUNBAR and CONDRA, 1932, p. 349.
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Biconvex, length:width ratio about 5:6, greatest width

just anterior to cardinal extremities; cardinal angles

rounded, hinge line straight; lateral margins blend into

anterior margin; shell smooth, marked only by very fine,

closely spaced, lamellose growth lines.

Ventral exterior: Strongly convex, beak massive and

very prominent, extends posterior to hinge line one-fourth

the shell length; interarea indistinctly defined, delthyrium

very large and wide; shallow, rounded sulcus that begins as

median flattening on umbo produces bilobed effect in anterior

margin.

Occurrence: Rare in Middle Marble Falls limestone at

SG-14.7.

Genus SQUAMULARIA Gemmellaro 1899

SQUAMULARIA cf. S. PERPLEXA (McChesney)

Plate 3, figure 8

Spirifer perplexa McCHESNEY, I860, p. 43.

Squamularia perplexa (McChesney) DUNBAR and CONDRA, 1932, p.

313, pi. XLII, figs. 5-8; PLUMMER, 1950, pi. 12, fig.

10; ODEN, 1958, p. 54, pi. 3, fig. 14.

Shell small, biconvex, oval, a little wider than long,

hinge line straight and short; cardinal angle obtuse, cardinal

extremities broadly rounded; lateral and anterior margins

blend to form smooth, regular curve; convexity of both valves

greatest in posterior half; convexity of ventral valve twice
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that of dorsal valve; beak on ventral valve is stout, arches

strongly over cardinal area; shell surface marked by concen

tric bands which can be seen to carry short thin spines on

well-preserved specimens; neither valve has fold or sulcus.

Occurrence: Rare in Middle Marble Falls limestone at

SG-14.7 and WL-14.

Discussion: This species was identified from two poorly

preserved ventral valves on which the spines are not visible.

Genus RETICULARIA McCoy 1844

RETICULARIA COOPERENSIS (Swallow)

Plate 3, figure 13

Spirifer cooperensis SWALLOW, I860, p. 643.

Reticularia cooperensis (Swallow) GIRTY, 1899, p. 555, pi.

70, figs. 9a-c; WELLER, 1914, p. 428, pi. LXXV, figs.

21-33; BRANSON, 1938, p. 69, pi. 9, figs. 9-10.

Biconvex, length:width ratio about 4:5; hinge line

straight, about half the shell width; cardinal angle sharp;

slightly obtuse; lateral and anterior margins blend to form

nearly perfect semi-circle.

Ventral exterior: Greatest convexity in posterior half;

beak thin, recurved, extends posterior to hinge line about

one-sixth the shell length; cardinal area rather high, inter

area marked by longitudinal striations; faint, poorly de

fined, shallow sulcus originates at beak and extends to ante

rior margin; shell surface marked by about 12 distinct
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concentric bands, each of which bears a row of fine, anteri

orly directed spines, usually about 3 per mm.

Occurrence: Rare in C/s^hfppel limestone at R-120.

SUPERFAMILY ROSTROSPIRACEA

FAMILY ATHYRIDAE

Genus COMPOSITA Brown 1849

COMPOSITA cf . C. OZARKANA Mather

Plate 4, figures 2, 3

Composita ozarkana MATHER, 1915, p. 198, pi. XIII, figs. 11-

15c; PLUMMER, 1950, pi. 11, fig. 12; ODEN, 1958, p. 56,
pi. 3, figs. 5, 7.

Composita trilobata DUNBAR and CONDRA, 1932, p. 372, pi.
XLIII, figs. 25-313

Subovate to subtriangular in outline, length and width

approximately equal, thickness one-half to two-thirds of

length, greatest width attained at mid-length; ventral valve

slightly more convex than dorsal valve; beak with large,

round foramen extends posterior to hinge line a distance

equal to one-fifth the shell's length; fold and sulcus be

come prominent in anterior half of shell, effect broad,

flattened "U" in commissure; sulci at either side of the

fold are only slightly developed in these specimens.

Occurrence: Common in Middle Marble Falls shale at

CLs-12, CLn-14, and R-126.

Discussion: These specimens are considerably larger
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than most found by Oden.

PSEUDOPUNCTATE ARTICULATA

SUPERFAMILY PRODUCTACEA

FAMILY CHONETIIDAE

Genus CHONETES Fischer 1837

CHONETES DOMINUS King

Plate 4, figures 6, 7, 8

Chonetes dominus KING, 1938, p. 259, pi. 36, figs. 1-7;

PLUMMER, 1950, pi." 14, fig. 2; ODEN, 1958, p. 59, pi. 1,

figs. 16, 17.

Chonetes choteauensis Mather ODEN, 1958, p. 58, pi. 1, figs.

12, 14, 18.

Sub-rectangular in outline; junction of lateral and

anterior margins ranges from smooth, gentle curve to rounded

right angle; length:width ratio ranges from 6:10 to 7:10.

Ventral exterior: Hinge line nearly straight, has very

slight anterior slope from beak; cardinal area narrow with 4

to 6 spines on either side of beak; beak small, terminates at

or barely beyond hinge line; median sulcus widens anteriorly,

ranges from distinct and shallow trough to a very slight

flattening of anterior margin, originates just anterior to

beak in some forms, in anterior third of length in others;

postero- lateral margins of some specimens slightly constricted

so as to produce "wings"; gently and broadly convex, surface

marked by very fine, radiating costellae and in anterior half
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of test, low concentric growth lines.

Dorsal exterior: Greatest concavity ranges from ante

rior to posterior in different specimens; surface marked by

fine, rounded, radiating costellae.

Ventral interior: Deltidium triangular, large; hinge

teeth broad, rounded, sub-triangular; one row of papillae on

either side of short median septum.

Occurrence: Common in Middle Marble Falls shale at CLn-

14, R-127, R-126, and R-106, and in Upper Marble Falls lime

stone at TQ-22.5 and 25.

Discussion: Comparison of my specimens with an excel

lent topotype collection of _C. dominus leaves no doubt that

the two are the same. In my opinion, Oden's specimens of _C.

choteauensis all belong to _C. dominus also.

It may well be that _C. dominus will someday be recog

nized as a synonym of Mather's _C. choteauensis . Because of

the poor quality of Mather's illustrations and his insuffi

cient description of _C. choteauensis . final judgment in this

matter will depend on examination and comparison of Mather's

and King's types.
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FAMILY PRODUCTIDAE

Genus PUSTULA Thomas 1914

PUSTULA cf. P. "PERTENUIS" Mather

Plate 4, figure 12

Pustula pertenuis MATHER, (not Meek 1872), 1915, p. 165, pi.
IX, figs. 9-9a; MORNINGSTAR, 1922, p. 182, pi. VIII,

fig. 8.

Avonia blairi (Miller) ODEN, 1958, p. 61, pi. 2, fig. 9.

Rotund, length equals width, hinge line straight,

cardinal angle sharply rounded, approximately 90; lateral

margins are parallel from cardinal extremities to mid-length,

then round smoothly into anterior margin.

Ventral exterior: Beak quite globose and massive, yet

sharply defined, extends one-fifth the shell length poste

rior to hinge line; shell surface marked by concentric lamel

lae each of which bears a row of fine, anteriorly-directed

spines .

Occurrence: One specimen in Middle Marble Falls lime

stone at SG-14.7.

Discussion: The single specimen that Oden identified as

Avonia blairi is identical to the specimen that I have called

Pustula cf . .P. "pertenuis ." The specimens assigned to Avonia

blairi by Plummer (1950, pi. 5, figs. 2, 5) bear superficial

resemblance to both Oden's specimen and mine. Because of the

arrangement of their spines, both Oden's specimen and mine

clearly belong in the genus Pustula and are most like ?.
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"pertenuis" Mather.

Meek named Productus pertenuis in 1872. Mather (1915)

assigned the species to the genus Pustula; Morningstar (1922)

concurred. Unbeknownst to Meek, Swallow had named the same

fossil Cancrinella boonensis in 1858. According to Dunbar

and Condra (1932, p. 259) the specimens of Mather and Morn

ingstar are not the same as Meek's Productus pertenuis ; Dun

bar and Condra made no attempt to assign a name to these

specimens, which are today still wanting proper terminology.

Obviously, this paper is not the appropriate place to supply

such a name, even if types were available.

Genus DICTYOCLOSTUS Muir-Wood 1930

DICTY0CL0STUS cf. D. WELLERI King

Plate 4, figures 13, 14, 15; Plate 5, figure 1

Dictyoclostus welleri KING, 1938, p. 273, pi. 39, figs. 5-8;

ODEN, 1958, p. 64, pi. 2, figs. 4, 7, 8.

Dictyoclostus inflatus (McChesney) ODEN, 1958, p. 6l, pi. 1,

figs. 1, 4.

Concavo-convex, length:width:thickness ratio about 5:7:3;

hinge line straight, greatest width at hinge line; cardinal

angle about 90; lateral margins are sub-parallel, round

smoothly but abruptly into anterior margin.

Ventral exterior: Shell geniculate, strongly convex,

beak massive, recurved, extends one-fifth the shell length

posterior to hinge line; umbonal angle slightly greater than
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90; ears moderate to large, marked by one row of spines

along the posterior margin and another antero-lateral row of

spines between the umbonal slopes and the ears; umbonal

slopes steep but not precipitous, round evenly but abruptly

into umbo that is somewhat flattened posteriorly; most shells

have developed a shallow, indistinct sulcus that extends from

umbo to anterior margin; surface of valve marked by fine

costae (12-16 per mm), scattered spines and, toward anterior

margin, indistinct lamellae; shell reticulate in posterior

half.

Dorsal exterior: Shell flat except for anterior con

vexity produced by trail; median triangular pit developed at

posterior margin; very shallow fold developed in anterior

half of some shells; except for trail, shell is reticulate,

marked by fine, radial costae.

Ventral interior: Low median septum dies out in poste

rior third of shell.

Occurrence: Common in Middle Marble Falls shale and

limestone at US-0, CLs-12, and in Upper Marble Falls lime

stone at RH-19-5.

Discussion: In order to achieve a satisfactory classi

fication of Marble Falls productids, holotypes and topotypes

from other areas must be studied. Until such a study is

done, local stratigraphic use of productid brachiopods must

depend principally on consistent taxonomy. It is desirable,
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of course, that the names be correct, but it is more impor

tant that the same name shall in every instance refer to the

same species. Hence, I have referred my specimens to D.

welleri. as did Oden, in the full knowledge that they may in

reality belong to D. coloradoensis (Girty) or D. portlockianus

(Norwood and Pratten) . Oden's single specimen of B, inf latus.

in my opinion, is the same as D. welleri.

DICTYOCLOSTUS MORROWENSIS Mather

Plate 4, figures 10, 11

Productus morrowensis MATHER, 1915, p. 152, pi. X, figs. l-4a.

Dictyoclostus morrowensis (Mather) PLUMMER, 1950, pi. 11, figs.
4, 6; ODEN, 1958, p. 63, pi. 1, figs. 10, 15.

Dictyoclostus morrowensis closely resembles Dictyoclostus

cf. JD. welleri, but good specimens can be differentiated on

the basis of the following criteria:

(1) JD. morrowensis is less inflated.

(2) On JD. morrowensis the angle between the flatten

ed medial area of the dorsal valve and the trail is a

sharply rounded right angle; it is less abrupt and more

broadly rounded on D. welleri.

(3) The ventral valve of D. morrowensis is more

reticulate.

(4) D. morrowensis is about half the size of JD.

welleri.
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(5) .D. welleri normally has a deeper, broader

median sulcus.

(6) J), morrowensis has a double row of spines

trending antero-laterally between the umbo and the ears;

this feature is lacking in D. welleri.

Occurrence: Common in Middle Marble Falls shale and

limestone at CLs-12, R-127, WAR-24.7, and WL-14; rare in

Upper Marble Falls limestone at TQ-25.

Genus MARGINIFERA Waagen 1884

MARGINIFERA cf. M. WELLERI (Mather)

Plate 5, figures 2, 3

Productus welleri MATHER, 1915, p. 155, pi. IX, figs. 10-lla.

Linoproductus welleri (Mather) PLUMMER, 1950, pi. 12, fig. 7.

Marginif era welleri (Mather) ODEN, 1958, p. 67, pi. 1, figs.

2, 3, 7.

Concavo-convex, length:width ratio roughly 3:4, hinge

line straight, cardinal extremities flat, lateral margins

round smoothly into anterior margins; surfaces marked by

thin, even costae.

Ventral exterior: Strongly and evenly convex; although

medially flattened no sulcus is developed; reticulate in pos

terior half of shell; large spines scattered over anterior

half of valve and well developed on cardinal extremities;

large, stout beak projects posterior to hinge line.
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Dorsal exterior: Concavity ranges from symmetrical to

slightly pronounced in anterior half of valve; no spines;

entire shell surface reticulate.

Occurrence: Common in Lower Marble Falls limestone at

WRC-14 and Middle Marble Falls shale and black limestone at

SG-14.7, R-106, R-126, and SBT-66.

Discussion: The writer follows Oden in referring this

form to Marginifera instead of Linoproductus .

Genus LINOPRODUCTUS Chao 1927

LINOPRODUCTUS cf. L. MENISCUS Dunbar and Condra

Plate 5, figures 4, 5

Productus cora PLUMMER and MOORE (not D'Orbigny), 1921, pi.
20, fig. 15. u

Linoproductus meniscus DUNBAR and CONDRA, 1932, p. 255, pi.
XXX, figs. 4-5.

Strongly concavo-convex, length:width:thickness ratio

(in part reconstructed and discounting trail) about 2:2:1;

hinge line straight, marks greatest width of shell; ears are

low, thin, and somewhat wrinkled, lateral margins sub-parallel,

merge evenly with rounded posterior margin.

Ventral exterior: Shell evenly convex, non-geniculate,

so as to produce evenly rounded surface laterally and longi

tudinally; umbo massive and large, extends posterior to hinge

line only slightly, beak is indistinct; surface covered with

thin, even radial costae (about 10 per cm), but valve is not
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reticulate; costae increase by intercalation; double row of

very faint spines ornaments posterior margin, but rest of

valve is devoid of spines; wrinkles on ears may transgress

postero-lateral margins of umbo slightly.

Dorsal exterior: Concavity is even, non-geniculate,

surface of valve evenly rounded; beak depressed and indis

tinctly defined; surface covered with fine, even radial

costae the same size as those on ventral valve; valve faintly

reticulate and bears no spines.

Occurrence: Abundant in Middle Marble Falls limestone

at SG-14.7, SBT-66, and SB-9.0, and in Upper Marble Falls

limestone at RH-19.5*

Discussion: Specimens from SG-14.7, SB-9.0, and SBT-66

are about one-third the size of the holotype, and those from

RH-19.5 are only a little larger.

These shells are very distinctive and are found in many

exposures of the upper part of the Middle member and basal

beds of the Upper member.

Genus PLICATIFERA Chao 1927

PLICATIFERA aff. P. CALHOUNENSIS (Moore)

Plate 5, figure 7

Productus calhounensis MOORE, 1928, p. 266, pi. X, figs. 1-6;
BRANSON, 1938, p. 31, pi. 2, figs. 1-3.

Plicatifera calhounensis (Moore) Cooper in CLOUD and BARNES,

1948, pi. 44, figs. 22, 23, 26.
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Concavo-convex, length:width ratio about 3:4, greatest

width at mid-length; hinge line straight, slightly shorter

than greatest width; cardinal angles sharp, slightly greater

than 90; lateral margins round evenly into medially flat

tened anterior margin; ears indistinctly defined, only slight

ly flattened.

Ventral exterior: Shell tends to be sharply geniculate

at antero-lateral margins but geniculation is not pronounced

medially; umbo low, beak blunt, not recurved, extends poste

rior to hinge line only slightly; shell surface marked by un

even, fold-like, concentric bands which may bear finer growth

lines parallel to the bands; the bands are not prominent on

trail; anteriorly directly spines are scattered evenly over

surface, and fine, faint, radiating costellae are distinguish

able on some specimens.

Occurrence: Common in Chappel limestone at R-120.

Discussion: These Chappel specimens differ from Moore's

described type in being wider than long and in bearing prom

inent spines, but closely resemble the shells pictured by

Cloud and Barnes.

Genus HORRIDONIA Chao 1927

HORRIDONIA GLOBOSA (Mather)

Plate 5, figure 6

Pustula globosa MATHER, 1915, p. 167, pi. X, figs. 7-9.
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Horridonia globosa (Mather) PLUMMER, 1950, pi. 11, fig. 2.

Small, concavo-convex, rotund, length slightly less than

width, thickness about two-thirds of the width, hinge line

straight and shorter than greatest width, cardinal extrem

ities rounded, form obtuse angle with lateral margins; ante

rior and lateral margins form smooth, even semi-circle.

Ventral exterior: Strongly and regularly convex, beak

small, pointed, extends posterior to hinge line only slightly;

shell surface non-costate, marked by faint concentric lamel

lae, and stout, evenly scattered spines.

Dorsal exterior: Moderately and evenly concave, surface

faintly lamellose; straight spines distributed around lateral

and anterior margins are directed up and inward.

Occurrence: One specimen in Lower Marble Falls limestone

at EBHb-14.

PUNCTATE ARTICULATA

SUPERFAMILY DALMANELLACEA

FAMILY RHIPIDOMELLIDAE

Genus RHIPIDOMELLA Oehlert 1890

RHIPIDOMELLA cf. R. CARBONARIA (Swallow)

Plate 5, figures 8, 9, 11, 12

Not Orthis pecosi MARCOU, 1858, p. 48, pi. 6, figs. 14-14b.

Orthis carbonaria SWALLOW, 1858, p. 218.

Orthis pecosi Marcou, WHITE, 1884, p. 120, pi. 32, figs. 20-22.
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Rhipidomella pecosi (Marcou) BEEDE, 1900, p. 96; MATHER, 1915,
p. 144, pi. VIII, figs. 5-5c; MORNINGSTAR, 1922, p. 175,
pi. VII, fig. 13.

Rhipidomella carbonaria (Swallow) DUNBAR and CONDRA, 1932, p.

52, pi. II, figs. 1-4; PLUMMER, 1950, pi. 19, figs. la-b.

Rhipidomella sp. PLUMMER, 1950, pi. 14, figs. 8-9.

Sub-circular, biconvex, valves subequal, length and width

about equal, thickness is about one-half length, lateral mar

gins curve evenly into straight anterior margin; beaks pointed,

extend posteriorly to hinge line; hinge line less than half

the width of the shell; surfaces of both valves marked by fine,

radiating costellae and concentric growth lines; costellae in

crease by intercalation; spacing between growth lines dimin

ishes anteriorly.

Ventral exterior: Greatest convexity in umbonal region;

anterior to umbo convexity of valve is very slight.

Dorsal exterior: Area of maximum convexity is at mid-

length; very shallow sulcus that extends to beak is present

in some specimens.

Occurrence: Abundant in Middle Marble Falls shale at

CLs-12, R-106, CLn-14, CLn-27, and R-126.

Discussion: According to Dunbar and Condra (1932, p. 53),

Swallow described this species in 1858. Marcou, also in 1858,

based his species Orthis pecosi on one specimen from near

Pecos, New Mexico. C. A. White then placed Swallow's name

carbonaria into synonymy with Marcou 's pecosi t the name by



133

which the form was known until 1932. Dunbar and Condra main

tain that Marcou' s holotype is not a Rhipidomella at all, and

thus resurrect Swallow's term carbonaria.

My specimens differ from those of Dunbar and Condra in

being less convex and in having less prominent beaks, but

closely resemble forms described and pictured by Mather,

Morningstar, and Plummer. Later work may well show the neces

sity for recognition of a new species, but for the present,

the Marble Falls forms are referred provisionally to R. car

bonaria.

Genus SCHIZOPHORIA King 1850

SCHIZOPHORIA TEXANA Girty

Plate 5, figures 10, 13, 14, 15

Schizophoria resupinoides (Cox) MATHER, 1915, p. 145, pi. 8,

figs. 6-7 (not fig. 8); PLUMMER, 1950, pi. 12, figs. 3a-c.

Schizophoria texana GIRTY, 1927, p. 432, pi. 27, fig. 1-8;

ODEN, 1958, p. 50, pi. 3, figs. 8, 10.

Shell small, biconvex, oval in outline, length:width:

thickness ratio about 3:4:2; greatest width at mid-length;

cardinal angle obtuse, lateral margins form even curve, blend

smoothly into anterior margin. Interarea short, about one-

third the width of the shell; both valves marked by very fine,

radial costellae and faint, concentric growth lines.

Ventral exterior: Beak thin, overhangs hinge line,

slight flattening of medial valve just anterior to umbo leads
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to development of broad, rounded sulcus that attains maxi

mum depth at anterior margin.

Dorsal exterior: Beak broad, blunt, overhangs hinge

line very slightly; evenly convex longitudinally and trans

versely; no fold is developed.

Occurrence: Rare in Lower Marble Falls limestone at

EBHb-14, in Middle Marble Falls shale at US-O, CLs-12 and R-

126, and in Upper Marble Falls limestone at TQ-25 (question

able identification).

Discussion: According to Mather (1915, p. 146) Schizo

phoria resupinoides is a species with considerable variation,

but as a general rule it is strongly convex.

Two forms of Schizophoria were found: a small shell of

low convexity that is almost certainly _S. texana. and a large,

rotund form that resembles Schizophoria cf. j3. resupinoides

(Cox) of Dunbar and Condra (1932, pi. II, figs. l6a-c, not

figs. 15a-b). Because my two forms are probably growth

stages, they are included in one species. Whether or not J3.

texana and S, resupinoides are the same will rely upon study

of the type specimens.

Genus RHYNCHOPORA King 1865

RHYNCHOPORA ILLINOISENSIS (Worthen)

Plate 6, figures 1, 3

Rhynchonella illinoisensis WORTHEN, 1884, p. 24.
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Rhynchopora illinoisensis (Worthen) DUNBAR and CONDRA, 1932,
p. 297, pi. XXXVII, figs. 41, 42; (not PLUMMER, 1950,
pi. 11, fig. 12c).

Biconvex, small, pentagonal in outline, length:width:

thickness ratio about 4:5:3, sulcus prominent, fold low and

flat-topped, greatest width just anterior to mid-length, com

missure serrations begin as shell attains greatest width, be

come more exaggerated toward medial anterior margin.

Ventral exterior: Valve very shallow, marked by about

6 simple, flattened plications on each lateral surface; broad,

flat-bottomed sulcus developed only in anterior half of shell,

contains 6 flattened plications; beak is narrow, sharply up-

curved in umbonal region, extends about 1 mm posterior to

dorsal valve; delthyrium small, contour of fold produces

"swept-back" look.

Dorsal exterior: Valve quite deep, flat-topped, great

est convexity near anterior margin; fold indistinct, marked

by 5 flat plications; 6 plications ornament lateral surfaces.

Occurrence: Rare in Middle Marble Falls shale at CLn-14.

Discussion: Plummer's specimen is probably Rhynchopora

magnicosta Mather.
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SUPERFAMILY PUNCTOSPIRACEA

FAMILY PUNCTOSPIRIFERIIDAE

Genus PUNCTOSPIRIFER North 1920

PUNCTOSPIRIFER TRANSVERSA (McChesney)

Plate 6, figures 2, 4, 5

Spirifer transversa McChesney, I860, p. 42.

Spiriferina transversa (McChesney) WELLER, 1914, p. 297, pi.
XXXV, figs. 41-49; MATHER, 1915, p. 192, pi. XIII,
figs. 7, 8.

Punctospirifer transversa (McChesney) PLUMMER, 1950, pi.
14, figs. 4a-c.

Punctospirif er kentuckyensis (Shumard) ODEN, 1958, p. 71,
pi. 3, fig. 12.

Length:width:thickness ratio about 2:3:2; prominent

fold and sulcus; cardinal angle about 45-60, hinge line

straight; interarea wide and very high, normal to plane of

commisure and gently concave; delthyrium forms a tall (75-

30-75) isosceles triangle; 7 to 10 simple, prominent, an

gular plications and many very fine lamellae mark each lat

eral surface; lateral and anterior margins merge impercept

ibly to form smooth arc that is interrupted anteriorly by

slight depression resulting from sulcus.

Ventral exterior: Sulcus is sharp-sided, flat-

bottomed, originates at beak, is marked by a single, low
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plication anteriorly; beak very high, thin, recurved, ex

tends slightly posterior to hinge line.

Dorsal exterior: Fold is distinct, sharp-sided, flat-

topped, marked by very fine transverse lamellae, and a

single, low medial depression anteriorly; beak lower than

on ventral valve, extends just beyond hinge line, not re

curved .

Ventral interior: Median septum is short but quite

elevated.

Occurrence: Rare in Middle Marble Falls shale and

limestone at CLs-12 and R-127, and in Upper Marble Falls

limestone at TQ-25*

Discussion: Oden's specimen identified as _P. ken-

tuckyensis has the finer and more numerous plications char

acteristic of _P. transversa.

FAMILY RHYNCHOSPIRINIDAE

Genus HUSTEDIA Hall and Clarke 1893

HUSTEDIA cf. H. MISERI Mather

Plate 6, figure 6

Hustedia miseri MATHER, 1915, p. 196, pi. XIII, figs. 4-

6c; ODEN, 1958, p. 57, pi. 3, figs. 1-2.

Biconvex, length only slightly greater than width,

convexity of ventral valve about one-third the shell length;
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shell broadly ovate, greatest width a little anterior of

mid-length; hinge line very short, lateral margins and ante

rior margins merge to produce egg-shaped outline; surface

of valve marked by about 20 even, angular, radiating plica

tions .

Occurrence: Two poorly preserved specimens in Upper

Marble Falls limestone at TQ-25.

PHYLUM MOLLUSCA

CLASS PELECYPODA

ORDER PRIONODESMACEA

SUPERFAMILY PTERINEA

Genus CANEYELLA Girty 1909

CANEYELLA cf. C. WAPANUCKENSIS Girty

Plate 6, figure 8

Caneyella wapanuckensis GIRTY, 1909, p. 34, pi. Ill, figs.

6-11.

Elongate, slipper-shaped, ventral margin smoothly

rounded, hinge line short and straight, umbonal ridge in

tersects hinge line at approximately 45; shallow broad
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sulcus is anterior to umbonal ridge and approximately nor

mal to hinge line; surface of shell marked by low, distinct

concentric growth lines; costae absent.

Occurrence: One incomplete specimen in Barnett shale

at FM-9.0.

SUPERFAMILY PECTINACEA

Genus DELTOPECTEN Etheridge 1892

DELTOPECTEN cf. D. BATESVILLENSIS (Weller)

Plate 6, figure 7

Aviculopecten batesvillensis WELLER, 1898, p. 263, pl. 19,

figs. 3-4.

Deltopecten batesvillensis (Weller) GIRTY, 1911, p. 89, pl.

XI, figs. 1-4; PLUMMER, 1950, pl. 8, fig. 4.

Left valve: Excluding wings, test is triangular with

rounded ventral margin; length and height roughly equal,

greatest convexity is in dorsal half; hinge line length

slightly less than greatest length of test; hinge line

straight; wings subtriangular with rounded margins,

neither byssal notch nor sinus is well developed; ante

rior wing somewhat smaller than posterior wing; surface
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marked by fine, even, distinct, rounded plications that ra

diate outward from the beak; plications arranged in alter

nating thick and thin pairs; very fine growth lines are con

centric outward from beak; wings are marked with very faint,

very fine costae and growth lines that fade toward lateral

margins

Right valve: Not found.

Occurrence: Rare in limestone of the Barnett formation

at AT-4.5.

CLASS GASTROPODA

ORDER ARCHAE0GASTR0P0DA

Genus EUPHEMITES Warthin 1930

EUPHEMITES cf. E. BLANEYANUS (McChesney)

Plate 6, figure 13

Bellerophon blaneyanus McChesney, I860, p. 60.

Euphemites blaneyanus (McChesney) KING, 1940, p. 151, pl. 24,

figs. 1-3.

Small, globose, finely costellate, non-umbilicate
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bellerophontid gastropod; diameter of test 9 mm, greatest

width 8 mm; 19 costellae are parallel to axis of coiling, the

central one being a little more distinct than the others;

inner lip of aperture bears callus at lateral margin; evenly

coiled.

Occurrence: One specimen at WL-14, in Middle Marble

Falls limestone.

Genus DONALDINA Knight 1933

DONALDINA SP .

Plate 6, figure 10

High spired, spiral angle 30, profile of each side

slightly convex; whorls convex, marked by parallel spiral

costae that multiply toward base so that apical whorls have

2 costae and basal whorls have 4; umbilicus covered; oval

aperture

Occurrence: One specimen (silicified) in Lower Marble

Falls limestone at EBHb-14<>

Genus STRAPAROLUS Montfort 1810

STRAPAROLUS (STRAPAROLUS) SAVAGEI Knight

Plate 6, figure 14

Straparolus (Straparolus) savagei KNIGHT, 1934, p. 149, pl.

21, figs, la-c; PLUMMER, 1950, pl. 17, figs. 1-2; ODEN,

1958, p. 73, pl. 4, fig. 2.

Euomphalus n. sjd. PLUMMER and MOORE, 1921, pl. 7, figs. 9-10.
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Low spire, inner 3 whorls flattened above, but outer 2

form flanks of a low cone; gently expanding tight coils have

3 subangular revolving shoulders; umbilicus deep; surface of

shell marked by fine transverse growth lines.

Occurrence: One small but excellent specimen in Lower

Marble Falls limestone at AT-18.

STRAPAROLUS (AMPHISCAPHA) CATILLOIDES (Conrad)

Plate 6, figure 9

Inachus catilloides CONRAD, 1842, p. 273, pl. 15, fig. 3.

Euomphalus catilloides (Conrad) RAYMOND, 1910, p. 157, pl. 25,

fig. 5; MATHER, 1915, p. 236, pl. XV, fig. 24.

Schizostoma catilloides (Conrad) GIRTY, 1915, p. 179, pl. 21,

figs. 4-5b; MORNINGSTAR, 1922, p. 255, pl. XV, figs. 19-

20.

Straparolus (Euomphalus) catilloides (Conrad) KNIGHT, 1934,

p. 155, pl. 23, figs. 2a-l; pl. 26, fig. 4.

Straparolus (Amphiscapha) catilloides (Conrad) Knight in

SHIMER and SHROCK, 1944, p. 465, pl. 188, figs. 23-25.

Discoidal, planospirally coiled, upper and lower should

ers of whorls angulate, lower shoulder more so; spire and

base slightly concave; surface of upper whorl nearly flat;

upper carina less distinct than lower carina; whorls are

very slightly convex between upper and lower carinae; sur

face of shell marked by fine, rather faint transverse growth

lines .

Occurrence: One specimen from Middle Marble Falls shale
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at R-106.

Genus ORTHONYCHIA Hall 1843

ORTHONYCHIA PARVA (Swallow)

Plate 6, figure 11

Capulus parva SWALLOW, 1858, p. 205.

Platyceras parvum (Swallow) GIRTY, 1903, p. 461, pl. 10, figs.
l-2a.

Orthonychia parva (Swallow) KNIGHT, 1934, p. 163, pl. 25,
figs, la-i; ODEN, 1958, p. 72, pl. 4, fig. 7.

Slightly twisted shell that expands rapidly from stout,

rounded beak to large, rounded aperture; shell not coiled;

aperture ovate, longer than wide; shaped roughly like an im

mature Gryphaea.

Occurrence: One poor specimen from Lower Marble Falls

limestone at WRC-14.

CLASS CEPHALOPODA

SUBCLASS NAUTILOIDEA

ORDER ORTHOCHOANITES

Genus LIROCERAS Teichert 1940

LIROCERAS SP.

Plate 6, figure 15

Shell smooth, expands in width adorally by about 80 in

one-half volution; kidney-shaped in cross-section, ratio of

whorl width to medial whorl height about 2:1; dorsum and
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venter shoulders evenly rounded; siphuncle is dorsum; umbi

licus large and perforate; sutures prominent, straight,

normal to axis of coiling.

Occurrence: One specimen in Barnett limestone at FM-

39.5.

ORDER CYRTOCHOANITES

Genus RAYONNOCERAS Croneis 1926

RAYONNOCERAS VAUGHANIANUM (Girty)

Plate 1, figure 6; Plate 6, figure 12

Actinoceras vaughanianum GIRTY, 1909, p. 48, pl. VII, VIII,
IX.

Rayonnoceras vaughanianum (Girty) FOERSTE and TEICHERT, 1930,

p. 262, pl. XLVIII, fig. 1; pl. LI, fig. 1.

Large, straight-shelled, nautiloid cephalopods with a

centrally located, thick, round, cyrtochoanitic, longitudin

ally striated siphuncle; shell is circular in cross-section;

septa closely spaced, arc forward from siphuncle to periphery;

except around outlet of radial canals, the chambers are com

pletely filled by mural and episeptal deposits; sutures

straight, external surface was probably smooth.

Large figured specimen is 150 mm long, 130 mm in diameter,

siphuncle is 40 mm thick at adoral end of specimen.

Occurrence: Rare in flat, denuded washes of Lower

Barnett shale throughout the area; usually the specimens are

found immediately above the Ellenburger erosion surface in the
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brown soil produced by weathering of the Lower Barnett.

PHYLUM ARTHROPODA

CLASS TRILOBITA

ORDER OPISTHOPARIA

Genus PROETUS Steininger 1831

PROETUS cf. P. MISSOURIENSIS Shumard

Plate 7, figures 1, 2, 3, 4

Proetus missouriensis SHUMARD, 1855, p. 196, pl. B, figs.
13a-b.

Cranidium: Glabella extremely globose, widens slightly

posteriorly; except for posterior limbs, length equals width;

test surface finely granulose; three glabellar furrows, pos

terior furrow is largest and bifurcates; anterior bifurcation

diminishes abruptly but posterior bifurcation is deep and ex

tends almost to occipital segment; dorsal furrow deep and

distinct, becomes less prominent posteriorly; border blunt

and narrow medially but widens laterally; fine striations

parallel margin of border; palpebral lobes gently arched at

mid-length; posterior limbs short and blunt; occipital furrow

wide, marked by small medial node.

Pygidium: Outline roughly ellipitical, convex, about

one and a half times wider than long; surface granulose; axis

prominent, narrows posteriorly, terminates rather abruptly,
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and is divided into seven axial segments; marginal furrow

indistinct, border very narrow and depressed; six pleural

segments are each divided by a thin lateral groove; pleural

segments fade laterally and posteriorly.

Free cheek(?): Marginal furrow is shallow rounded

trough; border wide, marked by fine, parallel striations;

genal spine as long as free cheek; may belong to roundy i.

Occurrence: Abundant in blocks of Chappel limestone at

R-120.

Discussion: These trilobites differ from Shumard's in

having seven instead of 12 axial segments on the pygidium.

Two kinds of cranidia and pygidia were found together

at this locality. One cranidium and one pygidium, both

small, match the descriptions of Girty's Proetus roundy i.

The remaining cranidia and pygidia were thus grouped together

by default; they resemble Shumard's . missouriensis.

PROETUS ROUNDYI Girty

Plate 6, figures 16, 17

Proetus roundyi Girty in ROUNDY, GIRTY and GOLDMAN, 1926, p.

39, pl. VI, figso 12-17.

Cranidium: Glabella gently convex, sides roughly paral

lel, length about twice the width, finely granulose, has a

faint, posteriorly curved glabellar furrow approximately even

with palpebral area; dorsal furrow sharply defined; border
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turns up slightly, widens laterally, fine striations parallel

marginal contour of border; occipital furrow deep and dis

tinct, occipital segment slightly wider than border.

Pygidium: Essentially similar to . missouriensis ex

cept that there are 12 axial segments instead of 7 and the

posterior margin of each axial segment is marked by a trans

verse row of about 10 faint pustules.

Occurrence: Rare in blocks of Chappel limestone at R-

120.

Discussion: Girty based this species on pygidia only,

although cranidia associated with the named and figured

pygidia are described. The varieties mentioned by Girty are

not differentiated herec

PHYLUM INCERTAE SEDIS

CLASS C0N0D0NT0PH0RIDAE

FAMILY PRIONIODIDAE

Genus ROUNDYA Hass 1953

ROUNDYA SP.

Plate 7, figure 5

Bilaterally symmetrical dental unit with long, poste

riorly recurved central denticle and much shorter, rod-like

bar projecting posteriorly from base of central denticle;

one slender, denticulate limb extends ventrally and laterally

from each side of the central denticle; dentition of each
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limb consists of four slender spikes.

Occurrences One specimen in Chappel limestone at R-120.

Genus HINDEODELLA Bassler 1925

HINDEODELLA FRAGILIS Hass

Plate 7, figure 6

Hindeodella fragilis HASS, 1959, p. 383, pl. 48, figs. 18,
21

, 26 .

Long, delicate, denticulate bar that bends sharply down

and inward anteriorly; dentition consists of large, elongate

spikes separated by two, three, or four small needle-like

denticles, all of which are directed dorsally and slightly

posteriorly*

Occurrences Common in Chappel limestone at FM-3.0.

FAMILY PRIONIODINIDAE

Genus BRYANTODUS Ulrich and Bassler 1926

BRYANTODUS SPP o

Plate 7, figure 7

Axis arched, slightly curved, and oval in cross-section;

denticles stout, fused near base, sharply pointed; large

denticle at mid-length is twice as high as the other denticles;

except for trough-like pit near mid-length, aboral edge is

sharp.

Occurrence: Rare in Chappel limestone at FM-3.0 and
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R-108 and rare in Barnett limestone at AT-4.5 and FM-37.4.

Discussion: Several small fragments are specifically

unidentifiable; they may belong to more than one species.

Genus PSEUDOPOLYGNATHUS Branson and Mehl 1934

PSEUDOPOLYGNATHUS LANCEOLATA Hass

Plate 7, figure 9

Spat hognathodus tridentata (Branson) ODEN, 1958, p. 81, pl.
5, figs. 5-7o

Pseudopolygnathus lanceolata HASS, 1959, p. 391, pl. 47, figs.
19-26.

Axis straight; narrow platform originates at mid-length

and extends posteriorly, producing lanceolate shape; denticles

of carina are blunt and thick; each side of platform usually

bears three heavy denticles with three smaller nodes located

posteriorly on inner platform; near carina, platform is

smooth and depressed, forming a medial trough.

Occurrences Rare in Chappel limestone at FM-3.0 and R-

103.

Discussions Evidently Oden assigned small, poorly-

developed specimens of what Hass called ?, lanceolata to

Branson's j3. tridentatuSo The writer follows Defandorf in

referring Oden's specimens to Hass's new species
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FAMILY POLYGNATHIDAE

Genus ANCYROGNATHUS Branson and Mehl 1934

ANCYROGNATHUS BIFURCATA (Ulrich and Bassler)

Plate 7, figure 10

Palmatolepis bifurcata ULRICH and BASSLER, 1926, p. 50, pl.

7, figs. 16-17.

Ancyrognathus bifurcata (Ulrich and Bassler) HASS, 1956, pl.
3, figs. 25-26; CLOUD* BARNES, and HASS, 1957, pl. 4,

fig. 9; ODEN, 1958, p. 82, pl. 5, figs. 17-18; HASS,

1959, pl. 50, figo 12o

Broad, flat, nodose plate with denticulate blade extend

ing a short distance anterior to platform; deep grooves sep

arate platform and carina; blade yields posteriorly to medial,

nodose carina that bifurcates asymmetrically.

Occurrence: Rare in Chappel limestone at FM-3.0.

Genus PALMATOLEPIS Ulrich and Bassler 1926

PALMATOLEPIS GLABRA Ulrich and Bassler

Plate 7, figure 8

Palmatolepis glaber ULRICH and BASSLER, 1926, p. 51, pl. 9,

figs. 18-20; ODEN, 1958, p0 83, pl. 5, figs. 1-2.

Palmatolepis glabra Ulrich and Bassler CLOUD, BARNES, and

HASS, 1957, pl 4, fig. 10.

Platform broad and thick, bears elongate, sinuous, nodose

carina; no blade is present; oral surface of platform covered

with small tubercles; lateral margin of inner platform de

pressed to form shoulder against carina anteriorly; outer

platform extends full length of fossilo
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Occurrence: Common in Chappel limestone at FM-3.0.

PALMATOLEPIS SUBPERLOBATA Branson and Mehl

Plate 7, figure 12

Palmatolepis subperlobata BRANSON and MEHL, 1934a, p. 235,
pl. 18, figse 11, 21; CLOUD, BARNES, and HASS, 1957,
pl. 4, fig. 6o

Palmatolepis superlobata ODEN, 1958, pe 83, pl. 5, fig. 8.

Thin, flat plate with curved carina that is highest

posteriorly and becomes lower near azygous node; lateral to

azygous node, platform margin is depressed to form lateral

lobe that is bisected by a faint ridge; surface of platform

marked by low nodes.

Occurrences Rare in Chappel limestone at FM-3.0.

Genus POLYGNATHUS Hinde 1879

POLYGNATHUS cf. P. COMMUNIS Branson and Mehl

Plate 7, figure 18

Polygnathus communis BRANSON and MEHL, 1934b, p. 293, pl.

24, figs. 2-4; ODEN, 1958, p. 85, pl. 6, figs. 13-16;
HASS, 1959, p. 390, pl. 49, figs. 9-11, 13.

Axis curved posteriorly, platform lanceolate and nor

mally smooth, but may be marked by low, transverse ridges;

dorsal edge of blade bluntly denticulate; in relation to

platform, carina becomes lower posteriorly; blade one-third

the length of platform; fossil presents trowel-like appear

ance.
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Occurrences Common in Chappel limestone at FM-3.0, R-

108, and R-120e

Discussions Hass does not mention the low transverse

ridges on the platform, but some of his figured specimens

appear to have faint ridgeso

Genus SIPHONODELLA Branson and Mehl 1944

SIPHONODELLA DUPLICATA (Branson and Mehl)

Plate 7, figure 11

Siphonognathus duplicata BRANSON and MEHL, 1934b, p. 296, pl.
24, figs. 16-17.

Siphonodella duplicata (Branson and Mehl) Branson and Mehl

in SHIMER and SHROCK, 1944, p. 245; CLOUD, BARNES, and

HASS, 1957, pl. 5, figso 5, 8; ODEN, 1958, p. 88, pl. 5,

figs. 28-30; HASS, 1959, pl. 49, figs. 17-18, 25.

This species is distinguished by the presence of a thin

ridge on either side of the blade at the anterior part of the

platformo These outer and inner platforms are marked by

transverse ridges; the inner platform may also be marked by

nodes <>

Occurrences Common in Chappel limestone at FM-3.0.

FAMILY GNATHODONTIDAE

Genus GNATHODUS Pander 1856

GNATHODUS BILINEATUS (Roundy)

Plate 7, figure 15

Polygnathus bilineatus ROUNDY, 1926, p. 13, pl. HI, fig.
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lOa-c.

Polygnathus texanus ROUNDY, 1926, p. 14, pl. iii, fig. 13a-b.

Gnathodus bilineatus (Roundy) HASS, 1953, p. 78, pl. 14,
figs. 25-29; ODEN, 1958, p. 90, pl* 5, figs. 20-22, 27.

This species is distinguished from other species of

Gnathodus by virtue of the asymmetrical shape of the cup.

The outer side is extended laterally and marked by low, con

centric, nodular ridges; the inner side is elongate, narrow,

and marked by low, transverse ridges.

Occurrences Rare in Barnett limestone beds at FM-30

and FM-37.4.

GNATHODUS DELICATUS Branson and Mehl

Plate 7, figure 13

Gnathodus delicatus BRANSON and MEHL, 1938, p. 145, pl. 34,

figs. 25-27; HASS, 1959, p. 394, pl. 46, figs. 3-7;

pl. 48, figs. 1-5, 8.

Gnathodus mesquensis Pander COOPER, 1939, p. 388, pl. 41,

figs. 23-25; pl. 42, figs. 75-76; ODEN, 1958, p. 92,

pl. 5, figs. 15-16.

This species is much like G* punctatus but differs with

respect to ornamentation of the oral side of the cup. Nodes

on G. delicatus are not oriented in transverse ridges as in

G. punctatus but tend to be randomly scattered.

Occurrences Common in Chappel limestone at R-120o
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GNATHODUS PUNCTATUS (Cooper)

Plate 7, figure 14

Dryphenotus punctatus COOPER, 1939, p. 386, pl. 41, figs.
42-43; pl. 42, figs. 10-11.

Dryphenotus macrolobus COOPER, 1939, p. 386, pl. 41, figs.

48-49; pl. 42, figs. 45-46.

Gnathodus punctatus (Cooper) HASS, 1951, p. 2539, pl. 1, fig.
2; HASS, 1959, p. 395, pl. 47, figs. 11-18.

Gnathodus macrolobus (Cooper) ODEN, 1958, p. 92, pl. 5, figs.

19, 26, 33.

Axis straight; platform short, wide, subquadrate, outer

side larger than inner; platform deeply recessed aborally to

form cup-like depression; nodes on oral surface of platform

are fused to form transverse ridges, two on each side, so

that carina appears to have two short, unequal rays on each

side radiating outward at acute angles; denticles of blade

and carina are fused.

Occurrence: Common in Chappel limestone at FM-3.0 and

R-102.

Discussion: After examining a large suite of inter-

grading specimens of the genus Gnathodus , Hass (1951, p.

2539) has evidently reached the conclusion that Cooper's

species are only normal variants. Inasmuch as Oden recognized

Cooper's species G. macrolobus , the fossils Oden referred to

that species should also be included in Hass's G. punctatus .
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Genus POLYGNATHODELLA Harlton 1933

POLYGNATHODELLA cf. Po OUACHITAENSIS Harlton

Plate 7, figure 18

Polygnathodella ouachitaensis HARLTON, 1933, p. 16, pl. 4,
figs. 14b- c (not 14a); ODEN, 1958, p. 95, pl. 6, figs.
9-11.

Bilaterally symmetrical, lanceolate, blade and plat

form the same length, blade stops abruptly as platform

flares out at mid-length; platform covered with transverse

ridges and marked by medial longitudinal groove.

Occurrences One incomplete specimen in Lower Marble

Falls limestone at EBHa-43

Genus STREPTOGNATHODUS Stauffer and Plummer 1932

STREPTOGNATHODUS ELEGANTULUS Stauffer and Plummer

Plate 7, figure 17

Streptognathodus elegantulus STAUFFER and PLUMMER, 1932, p.

47, pl. 4, figs. 6-7, 22, 27; ELLISON, 1941, p. 127,

pie 22, figs. 1-6, 10; ODEN, 1958, p. 96, pl. 6, figs.

21-23.

Bilaterally symmetrical, gently arched; blade thin,

consists of seven to nine blunt, fused denticles; blade con

tinues posteriorly as low, noded carina in medial trough;

carina fades out in posterior quarter of plate; platform

elongate, marked by transverse ridges that diminish medially;

pulp cavity large and elongate

Occurrences Abundant in glauconitic limestone of the

/
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Barnett formation at FM-38 and 39 and rare in the Lower mem

ber of the Marble Falls at WRC-O.



SELECTED REFERENCES

Barnes, V. E., 1954, Phosphorite in eastern Llano Uplift of

central Texas: Texas Univ., Bur. Econ. Geology Rept.
Inv. 23, 9 p.

Barrell, Joseph, 1917, Rhythms and measurements of geologic
time: Geol. Soc. America Bull., v. 28, p. 745-904.

Beede, J. W., 1900, Carboniferous invertebrates: Kansas

Univ. Geol. Survey, v. 6, p. 1-187, pis. I-XXII.

Bogardus, E. H., 1957, Lower Pennsylvanian of the Richland

Springs area, San Saba County, Texas: Unpublished
Master's thesis, Texas Univ., 159 p.

Branson, E. B., 1938, Stratigraphy and paleontology of the

Lower Mississippian of Missouri: Missouri Univ. Studies,
v. XIII, no. 3, 208 p., 20 pis.

Branson, E. B., and Mehl, Me G., 1934a, Conodont studies no.

3, Conodonts from the Grassy Creek shale of Missouri:

Missouri Univ. Studies, v. 8, no. 3, p. 171-259, pis. 13-
21.

1934b, Conodont studies no. 4, Conodonts from the

Bushberg sandstone and equivalent formations of Missouri:

Missouri Univ. Studies, v. 13, no. 4, p. 265-300, pis.
22-24.

1938, Conodonts from the Lower Mississippian of Mis

souri? Missouri Univ. Studies, v. 13, no. 4, p. 128-

143, pis. 33, 34*

Bullard, F. M., and Plummer, F. Bo, 1939, Guidebook for Pale

ozoic section of the Llano Uplifts Joint Field Trip of

West Texas Geolo Soc, Fort Worth Geol. Soc, Texas Acad.

Sci., and Texas Univ.

Cheney, M. G., 1940, Geology of north-central Texas s Am.

Assoc Petroleum Geologists Bull., v. 24, no. 1, p. 65-

118.

1947, Pennsylvanian classification and correlation

problems in north-central Texas: Jour. Geology, v. 55,
no. 3, p. 202-219.

Cheney, M. G., and others, 1945, Classification of Mississippian

157



158

and Pennsylvanian rocks of North America: Am. Assoc.

Petroleum Geologists Bull., vc 29, no. 2, p. 125-169.

Cloud, P, E., Jro, and Barnes, V. , 1948, The Ellenburger
group of central Texas: Texas Univ. Pub. 4621, 473 p.,

45 pis

Cloud, P. E., Jr., Barnes, V. E., and Hass, W. H., 1957,
Devonian-Mississippian transition in central Texas:

Geol. Soc. America Bull., v. 68, no. 7, p. 807-816, pis.
4,5.

Conrad, T. A., 1842, Observations of the Silurian and Devo

nian systems of the U. S. with descriptions of new

organic remains: Acad. Nat. Sci. Philadelphia Jour.

v. 8, pt. 2, p. 228-280, pl. 15, fig. 3.

Cooper, C. L., 1939, Conodonts from a Bushberg-Hannibal hori-
son in Oklahoma: Jour. Paleontology, v. 13, p. 379-422,
pis. 39-47.

Cox, E. T., 1857, Paleontological report of coal measures

Mollusca: Kentucky Geol* Survey Rept. 3, p. 557-576,
pl. 9, figs. 1-lbo

Croneis, Carey, 1926, New Cephalopods from the Fayetteville
shale _/of Arkansa_s7: Mus. Comp. Zoology Bull. (Harvard

College), v. LXVII, no. 10, p. 341-352, pis. I, II.

Cummins, W. F*, 1891, Report on the geology of northwestern

Texas: Texas Geol. Survey, 2nd Ann. Rept., p. 357-552*

Defandorf, May, 1959, Master's thesis in progress, Texas

UniVo

Drake, N. F., 1893, Report on the Colorado coal field of

Texass Texas Geolo Survey, 4th Ann. Rept., pt. I, p.

355-446.

Dumble, Eo To, 1890, Report of the State Geologist for 1889:

Texas Geolo Survey, 1st Ann<> Rept., p. xvii-lxxv

Dunbar, C. 0o, and Condra, Go Eo, 1932, Brachiopoda of the

Pennsylvanian system in Nebraska: Nebraska Geol. Survey,
2nd Series, Bull. 5, 377 p.

Ellison, S. P., Jr., 1941, Revision of the Pennsylvanian

conodonts: Jour Paleontology, v. 15, no. 2, p. 105-

143, pis. 20-23.



159

Foerste, A. F., and Teichert, Curt, 1930, The Actinoceroids

of east-central North America: Denison Univ. Sci. Lab.

Bull., v. XXV, art. 6, p. 201-296, pis. XXVII-LIX.

Folk, R. L., 1954, The distinction between grain size and

mineral composition in sedimentary-rock nomenclature:

Jour. Geology, v0 62, no. 4, p. 344-359.

1959, Practical petrographic classification of lime

stones: Am. Assoc Petroleum Geologists Bull., v. 43,
no. 1, p. 1-38.

Girty, G. H., 1899, Paleozoic fossils, in Geology of the

Yellowstone National Park: U. S. Geol. Survey Mon., v.

32, p. 2, 479-599.

1909, The fauna of the Caney shale of Oklahoma: U.

S. Geolo Survey Bullo 377, 106 p.

1911, The fauna of the Moorefield shale of Arkansas:

U. S. Geolo Survey Bull. 439, 148 p.

1915a, Invertebrate paleontology of the Pennsylvanian

series; Chapter VII, _Ln Stratigraphy of the Pennsylvanian
series in Missouri, by Henry Hinds and F. C. Greene, Mis

souri Bur. Geology and Mines, v. 13, p. 263-375, pis.
XXVI I-XXXI I o

1915b, Fauna of the Wewoka formation of Oklahoma: U.

S. Geolo Survey Bullo 544, 353 p.

1927, Descriptions jof new species of Carboniferous
and Triassic fossils _/from southeast Idaho/; appendix
in Geography, Geology and Mineral resources of part of

southeastern Idaho, by G. R. Mansfield: U. S. Geol. Sur

vey Prof. Paper 152, p. 411-446, pis. 22-25, 27, 29.

Goddard, E. N., and others, 1951, Rock color chart: Distrib

uted by the Geol. Soc of America.

Goldman, M. I., 1921, Lithologic subsurface correlation in

the "Bend" series of north-central Texas: U. S. Geol.

Survey Prof. Paper 129, p. 1-22.

Hall, James, and Whitney, J. D, 1858, Report of the Geolog

ical Survey of the state of Iowa, embracing the results

of investigations made during 1855, 1856, 1857: Iowa

Geol. Survey, v 1, pt . II, p. 711, pl. XXVIII, figs.

la-b.



160

Harlton, B. H., 1933, Micropaleontology of the Pennsylvanian
Johns Valley shale of the Ouachita Mountains Oklahoma,
and its relationship to the Mississippian Caney shale:

Jour. Paleontology, v. 7, no. 1, p. 3-29, pis. 1-7.

Hass, W. H., 1951, Age of Arkansas novaculite: Am. Assoc

Petroleum Geologists Bull., v. 35, no. 12, p. 2526-

2541, 1 pl.

1953, Conodonts of the Barnett formation of Texas:

U. S. Geol. Survey Prof. Paper 243-F, p. 69-94, pis.
14-16.

1956, Age and correlation of the Chattanooga shale

and the Maury formation: U. S. Geol. Survey Prof.

Paper 286, p. 1-45, pis. 2-5.

1959, Conodonts from the Chappel limestone of Texas:

U. S. Geol. Survey Prof. Paper 294-J, p. 365-399, pis.
46-50.

Hill, R. T., 1889, A portion of the geologic story of the

Colorado River of Texas: Am. Geologist, v. 3, p. 287-

299.

Jenkins, W. A., 1952, Geology of the Mercury quadrangle,
McCulloch County, Texas: Unpublished Doctoral dissert.,
Texas Univ., 113 p.

Kelly, W. A., 1930, Lower Pennsylvanian faunas from Michigan:
Jour. Paleontology, v. 4, no. 2, p. 129-151, pl. 11.

King, R. H., 1938, New Chonetidae and Productidae from Penn

sylvanian and Permian strata of north-central Texas:

Jour. Paleontology, v. 12, no. 3, p. 257-279, pis. 36-

39.

1940, The gastropod genus Euphemites in the Pennsyl
vanian of Texas: Jour. Paleontology, v, 14, no. 2, p.

150-153, pl. 24.

Knight, J. B., 1933, The gastropods of the St. Louis,

Missouri, Pennsylvanian outlier, V. The Trocho-

Turbinidae (Appendix, p. 57-58): Jour. Paleontology,
v. 7, no. 1, p. 30-58, pis. 8-12.

1934, Gastropods of the St. Louis, Missouri, Penn

sylvanian outlier, VII. The Euomphalidae and Platy-
ceratidae: Jour. Paleontology, v. 8, no. 2, p. 134-166,



161

pis. 20-26.

McChesney, J. H., i860, Descriptions of new species of fos

sils from the Paleozoic rocks of the western states:

Chicago Acad, of Scio Trans., v. I, p. 1-76.

Marcou, Jules, 1858, Geology of North America; with two re

ports on the prairies of Arkansas and Texas, the Rocky
Mountains of New Mexico, and Sierra Nevada of Cali

fornia . . ., Zurich, 144 p.

Mather, K. F., 1915, The fauna of the Morrow group of

Arkansas and Oklahoma: Denison Univ. Sci. Lab. Bull.,
v. XVIII, art. 3, p. 59-284, pis. 1-XVI.

Miller, S. A., 1891, Paleontology: Indiana Geol. Survey

17th Rept., Adv. Sheets, p< 79, pl. 13, fig. 16.

Moore, R. C, 1919, The Bend series of central Texas (with

discussion): Am. Assoc Petroleum Geologists Bull.,
v. 3, p. 217-241.

1928, Early Mississippian formations in Missouri:

Missouri Bura Geology and Mines, Ser. 2, v. 21, 283 p.,

13 pis.

Moore, R. C, and Jeffords, R. M, 1945, Descriptions of

Lower Pennsylvanian corals from Texas and adjacent

states s Texas Univc Pub. 4401, p. 77-208, pis. 1-14.

Moore, R. C, Lalicker, Ce G., and Fisher, A. G., 1952,

Invertebrate fossils s McGraw-Hill Book Company, Inc.,

New York, 766 pe

Moore, R, C, and others, 1944, Correlation of Pennsylvanian

formations of North Americas Geol. Soc. America Bull.,

v. 55, noe 6, p. 657-706o

Morningstar, Helen, 1922, Pottsville fauna of Ohio: Ohio

Geol* Survey, SerB 4, Bull. 25, p. 1-312, pis. I-XVI.

Morton, S. Ge, I836, Notice and description of organic re

mains, valley of the Ohios Am. Jour. Sci., v. XXIX,

p. 149-154, fig. 3.

Oden, J. W., 1958, Carboniferous stratigraphy of the Leonard

ranch area, San Saba County, Texas: Unpublished Mas

ter's thesis, Texas Univ., 158 p.



*

162

Paige, Sidney, 1912, Description of the Llano and Burnet

quadrangles _/Texas7: U. S. Geol. Survey, Geol. Atlas,
Llano-Burnet Folio n. 183, 16 p.

Plummer, F. B., 1945, Stratigraphy of the Lower Pennsylvanian

coral-bearing strata of Texas: Texas Univ. Pub. 4401,
p. 63-76.

1947, Summary of classification of the Pennsylvanian
formations of Texas with special reference to the Lower

Pennsylvanian of the Llano region: Jour. Geology, v.

55, p. 193.

1950, The Carboniferous rocks of the Llano region of

central Texas: Texas Univ. Pub. 4329, 170 p.

Plummer, F. B., and Moore, R. C, 1922, Stratigraphy of the

Pennsylvanian formations of north-central Texas: Texas

Univ. Bull. 2132, 237 p.

Raymond, P. E., 1910, A preliminary list of the fauna of the

Allegheny and Conemaugh series in western Pennsylvania:

Carnegie Mus. (Pittsburgh) Annals, v. 7, no. 1, p. 144-

158, pl. 25, fig. 5.

Roundy, P. V., Girty, G. H., and Goldman, M. I., 1926, Missis

sippian formations of San Saba County, Texas: U. S.

Geol. Survey Prof. Paper 146, 63 p.

Sellards, E. H., 1933, The pre-Paleozoic and Paleozoic systems
in Texas, jLn The geology of Texas: Texas Univ. Bull.

3232, v. 1, p. 15-238.

Shimer, H. W., and Shrock, R. R., 1944, Index fossils of North

Americas Technology Press, Massachusetts Institute of

Technology, 837 p.

Shumard, B. F., 1855, Report n the First and second annual

reports on the Geological Survey of Missouri, p. 137-

208, pis. A-C.

Snider, L. C, 1915, The geology of a portion of northeastern

Oklahoma: Oklahoma Geol. Survey Bull. 14, pt . I-II,
122 p., pis. I-VII.

Stauffer, C. R., and Plummer, H. J., 1932, Texas Pennsylvan

ian conodonts and their stratigraphic relations: Texas

Univ. Bull. 3201, p. 13-50, pl. I- IV.



163

Stewart, Wendell, 1957, A general discussion of the paleon

tology and age correlations of the Lower Pennsylvanian
of San Saba County, Texas, with emphasis on the fusu

linids, J_n Abilene and Fort Worth Geol. Soc. Guidebook,
1957 Joint Field Trip, p. 47-55.

Sutton, A. H., 1938, Taxonomy of Mississippian Productidae:

Jour. Paleontology, v. 12, no. 6, p. 537-569.

Swallow, G. C, 1858, Descriptions of new fossils from the

coal measures of Missouri and Kansas: St. Louis Acad.

Sci., Trans. 1, p. 198-227.

I860, Descriptions of new fossils from the Carbonif

erous and Devonian rocks of Missouri: St. Louis Acad.

Sci., Trans. 1, p. 635-660o

Tarr, R. S., 1890, A preliminary report on the coal fields

of the Colorado Rivers Texas Geol. Survey, 1st Ann.

Rept., p. 199-216*

Thompson, M. L., 1947, Stratigraphy and fusulinids of pre-

Desmoinesean Pennsylvanian rocks, Llano Uplift, Texas s

Jour. Paleontology, v. 21, p. 147-164.

Turner, G. L., 1957, Paleozoic stratigraphy of the Fort

Worth basin, iri Abilene and Fort Worth Geol. Soc Guide

book, 1957 Joint Field Trip, p. 57-78.

"
?

Udden, J. A., Baker, C. Lo, and Bose, Emil, 1916, Review of

the geology of Texas s Texas Univ. Bull. 44, 164 p., 6

pis., 10 figs.

Ulrich, E. 0o, and Bassler, R. S., 1926, A classification of

the tooth-like fossils, conodonts, with descriptions of

American Devonian and Mississippian species: U. S. Nat.

Mus. Proc, v. 68, art. 12, ne 2613, p. 1-63, pis. I,
II.

Weller, J. M., and others, 1948, Correlation of the Missis

sippian formations of North America: Geol. Soc America

Bull., v. 59, no. 2, p. 91-196.

Weller, Stuart, 1898, The Batesville sandstone of Arkansas:

New York Acad. Sci. Trans0, v. 16, p. 251-282, pis.
XIX-XXI.

1909, Kinderhook faunal studies, V. The fauna of the

Fern Glen formation: Geol. Soc America Bull. 20, p.



164

265-332.

1914, The Mississippian Brachiopoda of the Missis

sippi Valley basin: Illinois Geol. Survey Mon. 1, v.

I, 508 p.; v. II, LXXXIII pis.

Worthen, A. H., 1884, Descriptions of two new species of

Crustacea, five species of Mollusca, and three species
of crinoids from the Carboniferous formations of Illinois

and adjacent states: Illinois Mus. Nat. Hist. Bull. 2,

27 p.



ILLUSTRATIONS OF FOSSILS

PLATES 1-7

All figures specimens are deposited with the collections

of the Department of Geology, The University of Texas, Austin,

Texas. With a few exceptions the fossils are arranged in the

order in which they are described.
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EXPLANATION OF PLATE 1

(All figures XI. 5 unless otherwise noted)

Figs 1 Barytichisma repletum Moore and Jeffords. Print

made from acetate peel, transverse section,
UT13383a, R-106. (p. 103)

2> 3 Pseudozaphrentoides cf . JP. lepidus Moore and Jef

fords. Prints made from acetate peels; 2, 3,
transverse section, longitudinal section,
UT13384, CLs-24. (p. 104)

4 Michelinia cf 0 M. referta Moore and Jeffords.

Print made from acetate peel of longitudinal sec

tion, UT13385, R-106. (p. 104)

5 Striatopora cf . _S. religiosa Moore and Jeffords.
Print made from acetate peel of longitudinal sec

tion, UT13386a, AT-9. (p. 106)

6 Rayonnoceras vaughanianum (Girty). X.67, UT13387,
locality unknown--specimen donated by George
Rogers. (p. 144)

7 Chaetetes eximius Moore and Jeffords. Print made

from acetate peel of longitudinal section, X10,
UT13388, WL-14. (p. 106)
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EXPLANATION OF PLATE 2

(All figures XI)

1 Barytichisma repletum Moore and Jeffords. Lateral

view of corallite, UT13383b, R-106. (p. 103)

3 Lophophyllidium cf . L. coaptum Moore and Jeffords.

2, view of calyx, UT13389a, R-127; lateral view,

UT13389b, R-127. (p. 102)

4 Pseudozaphrentoides cf . J?, lepidus Moore and Jef

fords. Lateral view, UT13384, CLs-24. (p* 104)

6 Michelinia cf. M. scopulosa Moore and Jeffords.

5, 6, lateral view of colony, oral view, UT13390,
R-127. (p. 105)

7 Michelinia cf. M. referta Moore and Jeffords.

Lateral view of colony, UT13385, R-106. (p. 104)

9 Leiorhynchus carbonif erum Girty. 8, 9, ventral ex

terior, dorsal exterior, UT13391, AT-4.5.

/: (p. 108)

11 Spirifer cf . j3. rockymontanus Marcou. 10, ventral

exterior, UT13392, CLs-12; 11, dorsal exterior,

UT13393, WAW-24.7. (p. 110)

12 Striatopora cf. _3. religiosa Moore and Jeffords.

Lateral view of colony, UT13386b, AT-9. (p. 106)

V
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EXPLANATION OF PLATE 3

(All figures X2 unless otherwise noted)

4 Spirifer cf . j3. rockymontanus Marcou. 1, dorsal ex

terior, XI, UT13394, WL-14; 4, ventral exterior, XI,

UT13395, WAW-9.0. (p. 110)

3 Leiorhynchus ( ?) rockymontanus (Marcou). 2, 3,
ventral exterior, dorsal exterior, UT13396, SG-

14.7. (p. 109)

6 Neospirifer cf. N. cameratus (Morton). 5, dorsal

exterior, XI, UT13397a, R-127; 6, ventral exterior.

XI, UT13397b, R-127. (p. 112)

9, Neospirifer chiasta Rose n. sp. 7, 9, 10, ventral,
11 dorsal, and posterior views of holotype, UT13398,

CLs-12; 11, ventral interior, UT13399, TQ-25.

(p. 113)

8 Squamularia cf. _S. perplexa (McChesney). Ventral

exterior, UT13400, SG-14.7. (p. 118)

12 Ambocoelia lobata Girty. Ventral exterior, UT13401,

SG-14.7. (p. 117)

13 Reticularia cooperensis (Swallow). Ventral exterior,

UT13402, R-120. (p. 119)
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EXPLANATION OF PLATE 4

(All figures X2 unless otherwise noted)

4, Brachythyris cf. B. chouteauensis (Weller). 1,

9 ventral exterior, UT13403a, R-120; 4, 5, 9, ventral

exterior, dorsal exterior, anterior, UT13403b, R-

120. (p. 116)

3 Composita cf . _C. ozarkana Mather. 2, 3, dorsal ex

terior, ventral exterior, XI, UT13404, CLs-12.

(p. 120)

8 Chonetes dominus King. 6, ventral exterior,

UT13405a, TQ-25; 7, ventral interior, UT13406, R-

127; 8, dorsal exterior, UT13405b, TQ-25.

(p. 121)

11 Dictyoclostus morrowensis Mather. 10, ventral ex

terior, XI, UT13407, WL-14; H, dorsal exterior,

XI, UT13408, CLs-12. (p. 126)

12 Pustula cf. P. "pertenuis" Mather. Ventral exte

rior, UT13409, SG-14.7. (p. 123)

14, Dictyoclo.stus cf. D. welleri King. 13, 14, poste-

15 rior, vertical, and lateral views of ventral exte

rior, XI, UT13410a, US-0. (p. 124)
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EXPLANATION OF PLATE 5

(All figures X2 unless otherwise noted)

s. 1 Dictyoclostus cf. D. welleri King. Dorsal exterior,
XI, UT13410b, US-O. (p. 124)

2, 3 Marginifera cf. M. welleri (Mather). 2, ventral ex

terior, UT13411, SG-14.7; 3, dorsal exterior,

UT13412, R-106. (p. 127)

4, 5 Linoproductus cf. L. meniscus Dunbar and Condra. 4,
ventral valve, XI, UT13413, SG-14.7; 5, external

mold of dorsal valve, XI, UT13414, SB-9. (p. 128)

6 Horridonia globosa (Mather). Ventral exterior, X3 ,

UT13415, EBHb-14. (p. 130)

7 Plicatif era aff. P. calhounensis (Moore). Ventral

exterior, UT13416, R-120. (p. 129)

, 9, Rhipidomella cf. R. carbonaria (Swallow). 8, 9, 12,

,
12 ventral exterior, dorsal exterior, and posterior,

UT13417, CLs-12; 11, ventral interior, UT13418, CLn-

27. (p. 131)

13, Schizophoria texana Girty. 10, 13, dorsal and ventral

, 15 exterior, UT13419, US-0; 14, 15, dorsal and ventral

exterior, XI, UT13420, CLs-12. (p. 133)
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EXPLANATION OF PLATE 6

(All figures X2 unless otherwise noted)

3 Rhynchopora illinoisensis (Worthen). 1, 3, ventral

exterior, dorsal exterior, UT13421, CLn-14.

(p. 134)

5 Punctospirif er transversa (McChesney). 2, 4,
ventral exterior, dorsal exterior, X3 , UT13422, CLs-

12; 5, ventral interior, X3 , UT13423, TQ-25.

(p. 136)

6 Hustedia cf. H. miseri (Mather). Ventral exterior,

X3, UT13425, TQ-25. (p. 137)

7 Deltopecten cf. JD. batesvillensis (Weller). Left

valve, UT13426, AT-4.5. (p. 139)

8 Caneyella cf. _C. wapanuckensis Girty. Left valve,

X3, UT13427, FM-9.0. (p. 138)

9 Straparolus (Amphiscapha) catilloides (Conrad).

Apical view, X3 , UT13428, R-106. (p. 142)

10 Donaldina sp. Lateral view, XI, UT13429, EHBb-14.

(p. 14D

11 Orthonychia parva (Swallow). Lateral view, XI,

UT13430, WRC-14.0. (p. 143)

12 Rayonnoceras vaughanianum (Girty) . Lateral view,

X.67, UT13431, .25 mile SSW of Joe Lyles windmill.

(p. 144)

13 Euphemites cf. E. blaneyanus (McChesney). Oral view,

X3, UT13432, EBHb-14. (p 140)

14 Straparolus (Straparolus) savagei Knight. Lateral

view, XI, UT13433, AT-18. (p. 141)

15 Liroceras sp. Lateral view, XI, UT13434, FM-39.5.

(p. 143)

17 Proetus roundyi Girty. 16, pygidium, UT13435&, R-

120; 17, cranidium, UT13435b, R-120. (p. 146)
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EXPLANATION OF PLATE 7

(All figures X30 unless otherwise noted)

Figs.

1, 2, Proetus cf . P. missouriensis Shumard. 1, cranidium,

3, 4 X2, UT13436a, R-120; 2, cranidium, X2, UT13436b, R-

120; 3, pygidium, X2, UT13436c, R-120; 4, free cheek

(may belong to P. roundyi) , X2, UT13437d, R-120.

(p. 145)

5 Roundya sp. Posterior view, UT13438, R-120.

(p. 147)

6 Hindeodella fragilis Hass. Lateral view, UT13439,

FM-3.0. (p. 148)

7 Bryantodus sp. Lateral view, UT13440, FM-3.0.

(p. 148)

8 Palmatolepis glabra Ulrich and Bassler. Oral view,

UT13441, FM-3.0. (p. 150)

9 Pseudopolygnathus lanceolota Hall. Oral view,

UT13442, FM-3.0. (p. 149)

10 Ancyrognathus bifurcata (Ulrich and Bassler). Oral

view, UT13443, FM-3.0. (p. 150)

11 Siphonodella duplicata (Branson and Mehl). Oral

view, UT13444, R-120. (p. 152)

12 Palmatolepis subperlobata Branson and Mehl. Oral

view, UT13445, FM-3.0. (p. 151)

13 Gnathodus delicatus Branson and Mehl. Oral view,

UT13446, R-120. (p. 153)

14 Gnathodus punctatus (Cooper). Oral view, UT13447,

FM-3.0. (p. 154)

15 Gnathodus bilineatus (Roundy). Oral view, UT13448,
FM-37.4. (p. 152)

16 Polygnathodella cf. JP. ouachitaensis Harlton. Oral

view, UT13449, EBHa-43. (p. 155)
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Figs. 17 Streptognathodus elegantulus Stauffer and Plummer.

Oral view, UT13450, FM-39. (p. 155)

18 Polygnathus cf . JP. communis Branson and Mehl. Oral

view, UT13451, FM-3.0. (p. 151)
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APPENDIX A

MEASURED SECTIONS

Fifteen measured sections are arranged alphabetically.

Although directions for finding each section are given, it

will be necessary in some instances to refer to the map in

order to determine precisely where the section was measured.

All described sections and all but one (PS) of the

supplementary sections have been painted with yellow stripes

at 5-foot intervals.

Hand specimens were examined under a binocular micro

scope. General procedure was to examine a wet, sawed, and

etched surface, but when samples were too small to saw,

etching usually sufficed to bring out the important features,

Acetate peels were made from some samples.

Classifications by Folk (1954, 1959) were followed in

describing hand specimens. The color of the w-et, fresh rock

was determined from the Geological Society of America Rock

Color Chart (Goddard, and others, 1951). Color of the

weathered outcrop, however, was judged in the field without

benefit of the Color Chart and thus is somewhat more vari

able.
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ANTELOPE TANK SECTION (AT)

Antelope Tank is a shallow dirt tank about half a mile

north-northeast of the old, now-abandoned J. W. Gibbons Ranch

house. In the days prior to barbed wire this pond was a nat

ural watering-place for antelope, hence its name.

The base of the section is about 2,000 feet west of

Antelope Tank and immediately north of a plowed field sit

uated on lower Barnett shale. The line of section proceeds

northward up a slope formed by resistant upper Barnett and

Lower Marble Falls strata. About 10 or 12 feet of Barnett

shale lies beneath the base of the section. The slope above

the top of the section is covered.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 17 feet measured

Lower member of the Marble Falls: 17 feet measured

10. Covered recessive slope probably 4.0 30.0-34.0

underlain by thin-bedded, spicu
litic limestone; float rock is

grayish orange, leached spiculite
that weathers orange to brown; soil

has distinctive orange cast.

9. Limestone olive-gray microsparite; 1.5 28.5-30.0

limonite grains disseminated through

matrix weather yellowish brown; beds

very hard, 0.5 to 0.8 foot thick,
weather to medium gray, resistant,

smooth, rounded ledges and blocks;

locally siliceous.
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Thickness Feet above

Description in feet base

8. Limestone light olive-gray micro- 4*5 24.0-28.5

sparite; faint yellowish-brown
limonite streaks parallel to bed

ding; weathers to flaggy, slightly
resistant ledges that support a

faint tree line.

7. Limestone mottled, light olive-gray 5.0 19.0-24.0
and dark-gray, very fine-grained,
cherty, spiculitic microsparite;

mottling does not affect rock fabric;
interval weathers to flaggy to shingly,

recessive, gray to yellowish-brown,
calichified limestone.

6. Limestone mottled, light olive-gray 2.0 17.0-19.0

and dark-gray, very fine-grained,

cherty, spiculitic microsparite; con

tains disseminated limonite grains;

hard, beds range from 0.1 to 0.5 foot

thick, very resistant, weather to

light-tan and light brownish-gray,

flat, sharp-cornered slabs; interval

supports a dense tree and shrub line

and is a good photo boundary.

AT-18.0, Straparolus (Straparolus) savagei

BARNETT FORMATION: 17 feet measured

5. Limestone dark yellowish-brown to 32 13.8-17.0

moderate olive-gray, poorly sorted,

pebbly, oolitic, glauconitic, phos

phatic intramicrudite; pebbles and

ooliths are collophane, and glau
conite occurs in sandy lenses; rock

is dense, tough, crops out as resist

ant, low, lumpy, granular, grayish-
brown mounds; some layers include

irregular carbonaceous streaks.

4. Limestonemoderate to dark 5*8 8.0-13.8

yellowish-brown, argillaceous micro

sparite; weathers to non-resistant,

mostly covered interval with small,

yellowish-brown, irregular, black-
stained float blocks.
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Thickness Feet above

Description in feet base

AT-9.0, Striatopora cf. _3. religiosa

3. Covered recessive, probably shale; 2.8 5.2-8.0

slope covered with small flat cobbles,

very thick scrubby vegetation.

2. Limestone dark yellowish-brown to 2.7 2.5-5.2

olive-gray, petroliferous, phos

phatic, oolitic brachiopod bio

micrite, biomicrosparite, and intra

sparite; ooliths are collophane and

have very distinctive cream color;

brachiopod shells show pronounced

geopetality; unit weathers to low,

rounded, mound-like medium grayish-

brown, granular ledges; fossils, most

ly brachiopods, exceedingly abundant

in places.

AT-4.5, Leiorhynchus carbonif erum

Caneyella cf. _C. wapanuckensis

Deltopecten cf. JD. batesvillensis

1. Covered recessive slope, probably 2.5 0-2.5

shale, thickly vegetated, surface

is cobble-strewn from above.
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COUNTY LINE SECTIONS (CLn, CLs, CLs2)

Westward-dipping Lower, Middle, and Upper Marble Falls

beds crop out in both sides of a road-cut on U. S. Highway

190 at the San Saba-McCulloch County line. A north-trending

zone of normal faults cuts across the highway midway in the

road-cut. The faults are down-thrown to the west; total dis

placement is roughly 30 feet.

In the north side of the road-cut near its east end is

an extraordinary exposure of dark Lower Marble Falls lime

stone overlain disconformably by Gibbons conglomerate and

shale of the Middle member of the Marble Falls. On the south

side of the highway, however, no conglomerate is present, and

bleached, stained, and fractured Lower Marble Falls limestone

occurs in the interval occupied by conglomerate and shale in

the north side of the road-cut.

Because of this stratigraphic discrepancy both sides of

the road-cut were measured and described. The section on the

north side (CLn) is described from the lowest exposures of

the Lower member to the fault zone. The lower 27 feet of

section on the south side (the interval in which the differ

ence occurs) is also described for purposes of comparison.

Samples from this segment are marked CLs.

Thirty-five feet of Upper Marble Falls limestone in the

south side of the road-cut is described as segment 2 of CLs,
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and samples from this segment are labeled CLs2. West of,

and stratigraphically above the top of the second segment,

is a considerable thickness of Upper Marble Falls beds that

are too poorly exposed to permit measurement.

Rock in the zone of faulting includes dark siliceous

calcarenite (similar to HC2-26.5 and WL-37.0) and well

sorted, light-colored, algal intrasparite (similar to HC2-

33*0 and upper beds in the WLR section).
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COUNTY LINE NORTH SECTION (CLn)

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 41.5 feet measured

Middle member of the Marble Falls: 35.3 feet thick

10. Limestone moderate yellowish- 0.5 41.0-41.5

brown, slightly ferruginous, fine

sandy, fossilif erous intrasparite;
minor recrystallization throughout;
sand is rounded chert, and common

quartz; hard, tough, resistant, one

even bed, weathers dull brownish-

orange, very granular; same bed as

RH-16.

9. Limestone pale yellowish-brown, 3.0 38.0-41.0

glauconitic, phosphatic micro

sparite; tough, massive, weathers

light olive to greenish yellow-

brown, considerable iron stain,

severely calichified.

8. Shale--dusky-yellow, calcareous, 8.5 29.5-38.0

limonitic, fossilif erous claystone;
cement is microspar; thin, non-

resistant beds of clayey microsparite
from 33.1 to 33.6, 34.9 to 35.1; in

terval is soft, recessive, weathers

light mustard-brown grading upward to

light greenish-gray, becomes more

fissile upwards.

7. Limestone dark yellowish-brown, 2.0 27.5-29.5

limonitic, intraclastic, spiculitic

biomicrosparite; hard, tough, nodu

lar, weathers yellowish-brown to

light olive-brown, interval is actu

ally one 0.8 foot marly, nodular unit

bounded by two 0.6 foot resistant

limestone beds.

6. Shale and limestone light olive gray 7.0 20.5-27.5

to olive-gray, calcareous clay shale

and limonitic, spiculitic biomicro

sparite; limestone beds from 20.5 to
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Thickness Feet above

Description in feet base

20.7, 23.1 to 23.7, 24.2 to 24.5;
bed at 20.5 contains chert pebbles;
bed at 23.6 burrowed, mottled; shale

is soft, slightly fissile, recessive,
weathers greenish mustard-brown, has

white patches of white, powdery,
lime-like material; limestone is

tough, beds smooth and even, 0.2 to

0.7 foot thick, slightly resistant,
weathers pale olive-brown becoming

very light gray when severely weath

ered; abundant large cup corals from

26.5 to 27.0, apical ends of most

calyces broken off.

CLn-27, Rhipidomella cf. R. carbonaria

Pseudozaphrentoides cf. JP. lepidus

5. Shale greenish-gray, spiculitic clay 2.7 17.8-20.5

shale; brittle, extremely fissile,

recessive, weathers light greenish-

gray; no limestone interbeds or fossils.

4. Marl medium light-gray, clayey, 3.8 14.0-17.8

brachiopod biomicrosparite; more

argillaceous in middle of unit so

as to produce marly middle interval;

contains abraded limestone pebbles
and fossils; soft, nodular, not fis

sile, weathers pale cream to light

yellowish-tan; fossils abundant, many

different brachiopods, plus gastro

pods, corals, bryozoans, echinoid

and crinoid fragments.

CLn-14, Chonetes dominus

Composita cf. _C. ozarkana

Rhipidomella cf. JR. carbonaria

Rhynchopora illinoisensis

Barytichisma repletum

Echinoid spines and plates

Bryozoa

3, Shale--moderate yellowish brown, 3*0 11.0-14.0

calcareous, fossilif erous clay shale;

soft, slightly fissile, recessive,
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Thickness Feet above

Description in feet base

weathers dull, light mustard-brown;
contains many irregular, rounded

limestone fragments and bore-hole

fillings plus fossil fragments;
grades abruptly into unit 4; found

here are peculiar "mudballs" formed

around cup corals so that apical end

of calyx protrudes from spherical

pebble.

2. Gibbons conglomerate very pale 4.8 6.2-11.0

orange to light brown; conglomerate
is muddy, medium- sandy gravel; glau

conitic, fossilif erous
, limonitic,

calcareous, and immature, chert and

limestone arenite; shale is calca

reous, pebbly and sandy clay; ter

rigenous grains are rounded pebbles
and granules of spiculitic chert and

limestone and sand-sized grains of

angular flaky chert; bed at 10.9 is

sandy crinoidal biomicrosparite with

scattered limestone and chert pebbles;
interval bounded by 0.5-to 1.0 foot

conglomerate beds with lighter, softer,

pebbly, clay shale in between; conglom
erate beds nodular, lumpy, weather to

dark reddish-brown, case-hardened

blocks; lower conglomerate bed undu

lates, reflecting relief on upper sur

face of unit 1 so that draped effect

is produced; material between unit 1

and lower conglomerate bed is powdery,

white, soft, limonitic, contains no

terrigenous material; in places a thin,
lenticular limestone bed occurs here;

boundary between units 1 and 2 is abrupt.

Lower member of the Marble Falls: 6.2 feet measured

1. Limestone pale yellowish-brown to 6.2 0-6.2

olive-gray to dark-gray micrite and

microsparite; hard, tough, poorly

bedded, layers 0.3 to 1.0 foot thick,
shale between thicker beds, interval

weathers medium dull-gray with slight
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Thickness Feet above

Description in feet base

olive cast, mottled in part, con

siderable iron oxide staining and

splotching, upper surface of inter

val undulates but is mostly covered.
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COUNTY LINE SOUTH SECTION (CLs)

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 26.8 feet measured

Middle member of the Marble Falls: 17.1 feet measured

7. Limestone dark yellowish-brown, 1.9 24.9-26.8

limonitic, intraclastic, spiculitic

biomicrosparite; hard, nodular,
weathers yellowish-brown to light-
olive brown, actually two resistant

beds each about 0.6 foot thick

bounding a recessive, nodular, marly
unit about 0.7 foot thick; same in

terval as CLn-27. 5 to 29.5.

CLs-25, Chaetetes eximius

6. Shale with limestone interbeds pale 7.2 17.7-24.9

yellowish-brown, calcareous clay
shale and dark yellowish-orange to

moderate yellowish-brown, limonitic,

phosphatic, fossilif erous microsparite;

phosphate is brown, medium-grained col

lophane; interval soft, recessive, beds

0.1 to 0.3 foot thick from 18.9 to 19.1,
20.5 to 20.8, 22.0 to 22.3, 24.0 to 24.1;
same interval as CLn-20.5 to 27.5.

CLs-24, Pseudozaphrentoides cf. P. lepidus

5. Shale greenish-gray, spiculitic-clay 2.7 15.0-17.7

shale; hard, brittle, fissile, reces

sive, weathers pale greenish-gray;
same interval as CLn-17.8 to 20.5.

4. Limestone and marl pale yellowish- 3.0 12.0-15.0

brown, clayey, brachiopod biomicro

sparite; non-resistant, nodular, marly,
weathers pale yellowish-brown, abun

dant variety of brachiopods, also

corals, bryozoans, crinoid and echinoid

fragments; fossils appear to be abraded.

CLs-12, Neospirifer cf. N. cameratus

N. chiasta
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Thickness Feet above

Description in feet base

Dictyoclostus cf. JD. welleri

_D. morrowensis

Schizophoria texana

Composita cf. _C. ozarkana

Punctospirif er transversa

Rhipidomella cf. R. carbonaria

Spirifer cf. j3. rockymontanus

Barytichisma repletum

Michelinia cf. M. scopulosa

Bryozoa

3. Clay pale yellowish-brown, fossilif- 2.3 9.7-12.0

erous, calcareous clay; soft, reces

sive, weathers yellowish-brown; con

tains rounded limestone pebbles and

balls of calcareous mud from which the

apical ends of rugose corals project;
no chert pebbles; boundary between

units 2 and 3 is abrupt, slightly

undulatory .

Lower member of the Marble Falls: 9.7 feet measured

2. Limestone very pale-orange and pale 6.7 3.0-9.7

yellowish-brown, thoroughly leached,

cherty, spiculitic micrite and micro

sparite; chert is finely disseminated;
rock is shattered and brecciated so

that very pale-orange, angular, spongy

chert fragments float in pale yellowish-

brown, cherty micrite; rock is brittle,
beds thin and irregular, non-resistant,
weathers white to cream, upper surface

of this unit slightly undulatory,
stained purple, red, and orange; upper

half of unit is burrowed and bored;
this interval not present on the other

side of the highway.

1. Limestone dark yellowish-brown to 3.0 0-3 <>0

olive-gray microsparite and micrite;
some limonite stain; hard beds irreg

ular, 0.2 to 0.5 foot thick, weathers

light-gray to brownish-gray, somewhat

covered by rubble from overlying unit;
rock is similar to CLn-2.8 to 5*8.
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COUNTY LINE SOUTH SECTION, SEGMENT 2 (CLs2)

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 35.0 feet measured

Upper member of the Marble Falls: 35.0 feet measured

4. Limestone grayish-orange to dark 18.5 16.5-35.0

yellowish-brown, cherty, spiculitic
microsparite and micrite; chert finely

disseminated, rock mottled in middle

of interval; beds 0.1 to 0.5 foot

thick, non-resistant, badly leached,
weathers tan to yellowish-brown,
sparse nodular chert.

3. Limestone light to dark olive-gray 4.5 12.0-16.5
microsparite and pelletiferous algal

biomicrosparite; tightly packed, well
sorted in places, contains irregular,
elongate forms that may be algae,
other sparry stips that are probably
algal, pellets scattered, most abun

dant at 15*5; unit hard, beds massive,
0.2 to 1.0 foot thick, weathers medium

grayish-brown; contains nodules and

stringers of brown chert.

2. Shale grayish-orange, clayey, spic- 4.0 8.0-12.0

ulitic microsparite; soft, fissile,

recessive, weathers dull yellowish-

brown; a 0.2 foot clayey microsparite
bed at 10.5; interval almost completely
calichif ied.

1. Limestonemoderate to pale yellowish- 8.0 0-8.0

brown biosparite and fossiliferous

intrasparite; well sorted, tightly
packed, contains a few fine-grained
ooliths and rounded quartz grains; re-

crystallization varies throughout unit;
hard, 0.2- to 2.0-foot massive, resist
ant beds, weathers brownish-tan to dull

medium-gray, caramel brown chert nodules

in lower 3.0 feet, interval becomes

coarser grained upwards, graded bedding
and current-sorted streaks visible at 3.0.
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BENCHMARK HILL EAST SECTION (EBHb)

"Benchmark Hill" is a high hill 2.1 miles south-southwest

of the U. S. Highway 190-Hall Cut-off intersection on the

White Ranch (see map). It takes its name from the U. S. G.

S. bench mark at its summit; the name is mine.

A section was measured in two parts on the east side of

Benchmark Hill in a shallow draw that drains southeastward

into a stock tank. The upper segment begins at the head of

the draw about 0.4 mile southwest of White Ts Antelope wind

mill and passes westward up the hill. Only the upper segment

is included because the upper part of the Lower member of the

Marble Falls is better exposed there than on the other side

of the hill in the Benchmark Hill North section (NBH). The

poorly exposed lower segment of the Benchmark Hill East sec

tion (EBHa) is summarized among the supplementary sections in

Appendix B. The base of the EBHb section is about 40 feet

above the base of the Marble Falls. Included in this section

are the top few feet of the Lower member, all of the Middle

member, and 23 feet of the Upper member of the Marble Falls.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 49 feet measured

Upper member of the Marble Falls: 23 feet measured

7. Limestone and chert pale yellowish- 18.0 31.0-49.0
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Thickness Feet above

Description in feet base

brown to grayish-orange chert and

very cherty, spiculitic microsparite;
chert is disseminated in variable

quantities so that some beds are

spongy chert and limestone and others

are pure chert; very hard, beds 0.1

to 0.4 foot thick, weathers to light

gray to light brownish-orange ledges;
interval from 40.5 to 49.0 largely

covered, soil is distinctive yellowish-
brown color common to deeply weathered

rock of this interval.

6. Limestone pale yellowish-brown brach- 1.0 30.0-31.0

iopod microsparite; incompletely re

crystallized, contains limonite grains

up to 2 mm in diameter; resistant, mas

sive, weathers light gray; this bed

the same as NBH 50.5 to 53.5.

5. Covered steep slope with thick vege- 3.0 27.0-30.0

tation; float is predominantly lime

stone and chert.

4. Limestone dusky-red, cherty micro- 1.0 26.0-27.0

sparite; contains clastic hematite and

spongy chert, rock is incompletely re

crystallized; very hard, massive,
weathers as badly slumped, dark- to

medium-gray slab, unit is traceable

laterally only a short distance.

Middle member of the Marble Falls: 7.8 feet thick

3. Covered interval possibly shale, 7.8 18.2-26.0

weathers to recessive, thickly vege

tated slope; no sign of the Gibbons

conglomerate .

Lower member of the Marble Falls: 18.2 feet measured

2. Limestone olive-gray, orange- 6.2 12.0-18.2

streaked, cherty, fossiliferous dis-

micrite, oosparite, intrasparite and

algal biomicrite; bedding irregular,

unit weathers rough, light grayish
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Thickness Feet above

Description in feet base

brown; small reefy build-up from

16.0 to 17.0; silicified brachio

pods from 12.0 to 15.0.

EBHb-14, Horridonia globosa

Schizophoria texana

Donaldina sp.

Limestone olive-gray to brownish- 12.0 0-12.0

black, cherty, spiculitic micro

sparite; hard, beds 0.2 to 0.8 foot

thick, weathers to medium brownish-

gray, smooth to irregular ledges
with orange, spongy chert on upper

surfaces; bed at 11.5 to 12.0 is

particularly distinctive, hard, re

sistant, weathers purple, has orange

streaks; interval between 3*0 and

10.0 weathers to a steep, rubbly

slope.
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FOUR-MILE SECTION (FM)

This section is situated along U. S. Highway 190, 3.85

miles west of the Humble service station in Richland Springs.

Exposed in the north side of a road-cut are the following

geologic features: a clear exposure of almost all of the

Barnett formation and the lowermost Marble Falls beds, a

normal fault (throw is about 20 feet down to the west), and

the Marble Falls-Barnett boundary. About 3 feet of Barnett

shale is faulted out.

The section begins 75 yards southeast of the highway at

the Ellenburger-Barnett boundary and trends northwest. Sev

eral blocks of Chappel limestone crop out in the first few

feet of section.

By walking east along the north side of the highway the

lower part of the Barnett can be studied; a few roughly lo

cated samples taken from along the road were used to gain

some idea of the lithology of this part of the Barnett, which

is covered in the line of section.

A covered slope out of which weathers leached Lower

Marble Falls rock lies above the top of the section.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 5.3 feet measured

Lower member of the Marble Falls: 5.3 feet measured
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Thickness Feet above

Description in feet base

8. Limestone grayish-yellow and dark- 5*3 39.7-45.0

gray, cherty micrite and microsparite;
rock appears fractured and cracked,
with darker and coarser spar and chert

filling up rifts; small angular gran

ules are grayish-yellow, cherty micrite,
and fine microspar, chert is dark gray

and brittle, most abundant in upper 2.5

feet of this unit; rocks of this inter

val hard, beds 0.1 to 0.6 foot thick

with marly interbeds, resistant,
weathers pinkish, pale creamy-brown
with irregular, ragged, blue-black

chert patches.

BARNETT FORMATION: 39.7 feet thick

7. Limestone--light olive-gray to dusky- 2.6 37.3-39.7

yellow, glauconitic, phosphatic,

brachiopod biomicrite and microsparite;

tightly packed; glauconite distributed

in placers of fine-grained sand; phos

phate is collophane, occurs as scattered

brown coprolites, cream-colored ooliths

and intraclasts; lenses of brown collo

phane pebbles in lower 0.5 foot of this

interval; upper 0.4 foot recessive, ap

pears to be unindurated collophane sand;

rock at 38.0 thoroughly bored; unit be

comes darker gray and less glauconitic

upwards; at boundary between units 6 and

7 there is an abrupt change from micro

sparite to almost pure glauconite and

collophane sand; interval resistant,
nodular to thin bedded, dull medium-gray
and granular, supports a tree line; in

50 feet laterally main bed of this unit

thickens from 1.0 foot to 2.0 feet;

thickening appears to be depositional.

FM-39. 5, Liroceras sp.

FM-39, 38, Streptognathodus elegantulus

FM-37.4, Gnathodus bilineatus

Bryantodus sp.
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Thickness Feet above

Description in feet base

6. Limestone with shale interbeds dark 3 .3 34.0-37*3

yellowish-orange to dark yellowish-
brown phosphatic, clayey brachiopod

biomicrosparite; brachiopods and col

lophane ooliths and intraclasts dis

tributed in streaks and placers; dis

tinct micrite and microsparite inter-

laminations in upper half of interval;

very fine detrital hematite present at

36.0-36.4; phosphatic material becomes

more abundant upwards; unit terminated

abruptly by glauconitic sand of over

lying interval; this unit nodular to

thin-bedded, fairly resistant, weathers

light yellowish-brown, upper part more

evenly bedded than lower part; shale

is present as interbeds 0.1 to 0.4

foot thick.

5. Shale identical to unit 3; contains- 6.0 28.0-34.0

0.3-foot beds of moderate yellowish-
brown to dark yellowish-orange, phos

phatic, clayey brachiopod biomicrite

at 30.0 and 33.0; phosphate is fine

grained collophane ooliths and intra

clasts.

FM-30, Gnathodus bilineatus

FAULT: About 3 feet of Barnett shale is

faulted out.

4. Shale with limestone interbeds shale 3.2 22.0-25.2

resembles that in unit 3; at 22.0 and

24.2 occur 0.4-foot beds of moderate

yellowish-brown to dark yellowish-

orange, fossilif erous , clayey micro

sparite; these beds weather to tough,

sharp cornered, mustard-yellow blocks

with dark-gray patches showing through

clay stain; fault that truncates top

of this unit causes dips up to 54 N.

in beds of this interval.

FM-22.4, Gnathodus sp.
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Thickness Feet above

.
Description in feet base

3. Shale--moderate yellowish-brown, 6.0 16.0-22.0

calcareous, clay shale; distinctly

laminated, soft, recessive, weathers

mustard-yellow with light bluish-

gray streaks, contains a few 1/4-
inch calcareous layers, also a few

large, oval clayey microsparite con

cretions; float includes small orange,

iron-rich chips and smaller concre

tions; interval from 19.0 to 20.4

tends to be more resistant than shale

above and below.

2. Covered in line of section shale 13.0 3.0-16.0

corresponding to this interval is

exposed in borrow ditch on north

side of highway about 100 yards east

of fault; description of this inter

val is based on the highway exposures:

Shale--grayish-orange, slightly ferru

ginous, calcareous, clay shale; dis

tinctly bedded, soft, weathers to re

cessive, slumped, intense mustard-

yellow outcrop; at 3*5, 8,8, and 9.0

occur rounded beds of moderate-brown

to grayish-orange, clayey biomicrite;
fossils abundant at 9.0.

FM- 9 , Leiorhynchus carbonif erum (?)
Caneyella cf. jC. wapanuckensis
Goniatites

CHAPPEL FORMATION: 3.0 feet thick

1. Limestone light olive-gray to pale 3-0 0-3.0

yellowish-brown, crinoidal biomicrite;

very hard, massive, weathers to

brownish-gray blocks in soil wash;
blocks not in place, interval mostly
covered

FM-3 , Siphonodella duplicata

Hindeodella f ragilis

Hindeodella sp.

Polygnathus communis
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Thickness Feet above

Description in feet base

Polygnathus sp.

Gnathodus punctatus

Palmatolepis subperlobata

JP. glabra

Palmatolepis sp.

Bryantodus sp.

Pseudopolygnathus lanceolata

Ancyrognathus bifurcata

ELLENBURGER GROUP: Not measured

Dolomite grayish yellow-brown,

sugary, coarse-grained dolomite;

non-resistant, thin-bedded, weathers

to yellowish-orange, smooth slabs.
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HUTCHINSON CREEK SECTION (HC)

Lower, Middle, and Upper Marble Falls beds are exposed in

low bluffs along Hutchinson Creek, on the Hall Ranch, at the

east edge of the map area. This section consists of two seg

ments; the base of the second segment lies stratigraphically

at the top of the first segment. Precise locations of the

two segments are indicated on the map.

Because the two segments were originally measured and

painted as separate sections, they are so numbered here. In

order to consider them as a single section the footage above

the base of the composite section is enclosed in parentheses

in segment two.

As a composite the Hutchinson Creek section includes

16.0 feet of Lower Marble Falls, 9.0 feet of Middle Marble

Falls, and 22.0 feet of Upper Marble Falls. The base of the

composite section is roughly 30 feet above the base of the

Marble Falls.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 47.0 feet measured

Upper member of the Marble Falls: 22.0 feet measured

Segment 2:

7. Limestone light olive gray to moder- 9.0 26.0-35.0

ate yellowish-brown, fossilif erous
, (38.0-47.0)

cherty, clayey, oolitic intrasparite;
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Thickness Feet above

Description in feet base

fossils are light-blue, siliceous

spicules, red and green algae, fora-

minifera, and fusulinids; rock is

extensively recrystallized to micro

spar in lower 2 to 3 feet; intra

clasts in upper part of unit are

mainly microsparite; chert is dis

seminated, occurs as bedded silica

from 26.0 to 28.0; grain size in

creases upward; clay most abundant

in lower half of this unit; beds hard,
0.2 to 0.8 foot thick, evenly bedded,
weather to medium grayish-brown to

light tannish-brown, smooth blocks

with rounded corners; interval becomes

more recessive upwards; siliceous beds

from 26.0 to 28.0 similar to EBHb 35.0

to 37.0.

6. Limestone pale yellowish-brown to 13.0 13.0-26.0
dark olive-gray, cherty, clayey, (25*0-38.0)

spiculitic microsparite and micrite;

mottled, dark-gray and olive-gray in

lower part; microspar becomes coarser

toward top; chert disseminated and

spongy, most abundant in upper 5 feet

of unit; beds hard, 0.2 to 3.0 feet

thick, generally massive with shaly

intervals, extremely resistant, badly

slumped, weather yellowish dark tan

to medium brown; boundary with over

lying unit is gradational.

Middle member of the Marble Falls: 9.0 feet thick

5. Clay light olive-brown, gray-streaked, 9*0 4*0-13.0

calcareous clay; very soft, not lam- (16.0-25*0)

inated, weathers to covered grassy

slope; clay fills fractures in under

lying unit; upper boundary of unit

placed somewhat arbitrarily because

overlying unit is severely slumped.

Gibbons conglomerate crops out 200

feet west of line of section at base

of this interval: Gibbons is
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Thickness Feet above

Description in feet base

calcareous, clayey, chert granule

conglomerate, non-resistant, most

chert is angular, pebble to granule

size, but a few large fragments of

angular chert occur at base of unit.

Lower member of the Marble Falls: 16.0 feet measured

4. This unit covered in line of section; 3.0 1.0-4*0

description made from outcrops 100 (13.0-16.0)
feet west of base of section:

Limestone--light greenish gray, cherty,

leached, spiculitic micrite and micro

sparite; chert finely disseminated;
beds thin, undulatory, non-resistant,
weather greenish gray with distinctive

orange, purple, and maroon stains and

streaks; some gray clay interlamina-

tions; olive-green clay from above

fills cracks and fractures; boundary

between units 4 and 5 abrupt; upper

surface here is slightly wavy but down

creek this boundary is more undulatory;

same beds as SBT-57.0 to 60.5.

3. Limestone dark-gray to light olive- 1.0 0-1.0

gray, clayey micrite and microsparite; (12.0-13*0)

hard, resistant, weathers in creek bed

to dark-gray, irregular slab whose

upper surface is pitted with oval de

pressions

OFFSET: Up the creek (south) about

2,000 feet to the second segment, the

base of which is in the bottom of the

creek.

Segment 1:

2. Limestone pale yellowish-brown to 4.0 8.0-12.0

dark-gray, cherty microsparite; chert

disseminated and spongy, no chert

nodules; undulatory beds 0.1 to 0.3

foot thick, fairly resistant, becom

ing shingly and flaggy toward top,



Thic

Description in

weathers dull medium-gray, upper

surface of this unit weathers pale
cream with brown splotches.

Limestone grayish-black to light

olive-gray, cherty micrite and micro

sparite; chert occurs as disseminated,
spongy, fine material and as blue-

black ragged nodules; interval hard,
brittle, beds irregular, 0.3 to 0.8

foot thick, weathers to dull flat-

gray to grayish-brown, rough bluff

with brownish-orange weathered,
jagged chert patches standing out

against gray limestone.
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JOE LYLES WINDMILL SECTION (JL)

This section begins immediately south of a barbed wire

fence about 200 yards west of the Joe Lyles windmill on the

White Ranch (see map). The line of section trends slightly

south of west to the top of a low, chert-capped hill. Ex

posures are poor.

The Barnett is complete, though almost entirely covered,

and the top of the section is probably about 8 feet below

the top of the Lower Marble Falls.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 21.0 feet measured

Lower member of the Marble Falls: 21.0 feet measured

4. Chert light olive-gray, homogeneous, 9.0 35.0-44.0

very hard, brittle, intensely frac

tured and shattered, weathers to un-

stratified, medium-gray, jagged blocks

about 1.0 to 2.0 feet thick; much of

this interval is covered.

3. Limestone yellowish-gray to medium- 12.0 23.0-35.0

gray, cherty, spiculitic microsparite;

chert is finely disseminated, much

rock in this interval so thoroughly

leached that surface rock is porous,

spongy chert; beds 0.1 to 0.4 foot

thick, non-resistant, weathers

yellowish-brown; resistant, smooth,

light tan to grayish-brown, bed from

34*0 to 35*0 is probably the same as

AT-28.5 to 30; much of this unit

covered.

BARNETT FORMATION: 23.0 feet thick
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Thickness Feet above

Description in feet base

2. Limestone dark yellowish-brown to 55 17.5-23.0

grayish-olive to medium dark-gray,

clayey, glauconitic phosphatic,

intramicrosparite and biomicro-

sparite; collophane present as

medium-grained, brown and cream in

traclasts, and as replaced pelecy-

pod and brachiopod shells; glau
conite content increases upwards as

unit becomes darker gray; tough, re

sistant, beds 0.2 to 0.4 foot thick

weather light grayish-brown at base

to medium-gray toward top, appear

granular; ledges have rounded cor

ners; interval supports tree line;

particularly glauconitic at 21.0.

1. Covered--usual thickly vegetated, 17.5 0-17.5

smooth Barnett slope; 75 yards south

east of base of section immediately

above Ellenburger is a 1-foot ex

posure of Chappel limestone: pale

yellowish-brown, crinoidal biosparite;

massive, weathers to one resistant,

medium-gray, granular bed overlain

by a non-resistant, friable, brown

bed.

ELLENBURGER GROUP: not measured

Limestone very light-gray micrite;

hard, evenly bedded, weathers to re

sistant, smooth, 1-foot light-gray

slabs dipping about 2 toward the

southwest.
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BENCHMARK HILL NORTH SECTION (NBH)

This section was measured and painted on the north side

of Benchmark Hill. The base is in the bed of a dry water

course about 100 yards northeast of a stock tank into which

the watercourse drains. The line of section proceeds east

ward up the hill, following generally the watercourse.

The base of the section is roughly 10 feet above the base

of the Marble Falls; the section includes most of the Lower

member, all of the Middle member, and nearly 10 feet of the

Upper Marble Falls.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 60 feet measured

Upper member of the Marble Falls: 9.5 feet measured

8. Limestone dark yellowish-orange, 6.5 53.5-60.0

extremely cherty, spiculitic micro

sparite and micrite; chert is very

fine and spongy, disseminated through

out; unit is hard, beds 0.1 to 0.3

foot thick, weathers to medium brownish-

gray, flat, orange-stained slabs; much

of this interval covered, float is

deeply leached, brownish-orange lime

stone and light-brown chert.

7. Limestone grayish red-purple to 3.0 50.5-53.5

brownish-gray, brachiopod biomicrite;

incompletely replaced by microspar;
weathers to 0.6 to 1.0 foot, resist

ant, medium-gray, smooth, rounded,

badly slumped, laterally traceable

slabs
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Thickness Feet above

Description in feet base

Middle member of the Marble Falls: 6.5 feet thick

6. Covered recessive slope covered by 4.2 46.3-50.5

heavy vegetation, this interval prob

ably shale; one 0.2-foot, dark olive-

gray fossilif erous micrite bed at

46.3.

5. Gibbons conglomerate very pale- 2.3 44*0-46.3

purple, siliceous, calcareous, poorly

sorted, angular, coarse, sandy, gran

ule conglomerate; granules are spic
ulitic limestone and chert; rock is

hard, unbedded, weathers to resist

ant, rough, purple blocks 1 foot to

3 feet thick; bed is discontinuous.

Lower member of the Marble Falls: 44 feet measured

4. Limestonemoderate to dark yellowish 6.5 37.5-44.0

brown, clayey, limonitic, spiculitic

microsparite and micrite; non-resistant,

crops out as low, yellowish-tan ledges

0.3 to 0.5 foot thick; fairly resist

ant bed at 42.5 weathers light-gray

smooth, round, and has yellowish-brown,
silicified fossils on upper surface.

3. Limestone--brownish-gray to olive- 13*5 24*0-37.5

gray, well-sorted oosparite inter-

bedded with algal and crinoidal

"poorly-washed limestone"; interval

is recessive, only a few slightly re

sistant, dull medium-gray, granular,

blocky beds weather out of this inter

val.

2. Covered recessive slope covered with 7.0 17.0-24*0

thick vegetation; possibly shale.

1. Limestone mottled, light olive-gray 17.0 0-17.0

and dark-gray, cherty, spiculitic
micrite and microsparite; hard beds

0.1 to 1.0 foot thick weather to

yellowish-tan slabs and plates; mas

sive, resistant beds at 3.0 and 15.0;



Description

chert is predominantly disseminated

spongy silica, but brittle, black

chert nodules and chert float occur

from 13.0 to 17.0; unit is covered

from 5.0 to 10.0 and from 13.0 to

15.0; bed at 3.0 is the same as AT-

28.5 to 30.0.
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HALL RANCH NORTH SECTION (NHR)

This section begins on the north bank of Richland Creek

200 yards downstream (east) from the railroad trestle 1.3

miles east of Hall. The section trends due north up a small

tributary to an exposure of sandstone ledges, from which

stone was quarried for construction of fences and buildings

on the Hall Ranch. Forty feet of Strawn sandstone was

measured.

The base of this section is roughly 5 feet stratigraphic

ally above black, shaly, white-weathering Lower Marble Falls

limestone that crops out in the vicinity of the railroad

trestle. A grassy meadow covers rocks above the top of the

section.

Thickness Feet above

Description in feet base

STRAWN SANDSTONE: 40 feet measured

6. Sandstone moderate yellowish-brown 13.9 26.1-40.0
to light yellowish-gray, fine sand

stone and very fine, sandy mudstone:

limonitic, slightly calcitic, clayey,
immature to mature graywacke and sub-

graywacke; slightly glauconitic, some

beds are cross-bedded; hard, beds 0.1

to 0.5 foot thick, evenly laminated,
weathers to light yellowish-brown,

flaky slabs; unit becomes finer

grained, less calcitic from 33.4 up.

5. Sandstone moderate to pale yellowish- 2.1 24.0-26.1

brown, fine sandstone: limonitic,
calcitic, submature graywacke and
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Thickness Feet above

. Description in feet base

subgraywacke; fairly hard, slightly

resistant, weathers to thin bedded,

light yellowish-brown, flat slabs.

4* Sandstone--moderate to pale yellowish- 0.8 23.2-24*0

brown, very fine sandstone: limonitic,

calcitic, glauconitic submature gray

wacke; rock has dark organic streaks

and patches; hard, beds 0.4 foot

thick, evenly layered, resistant,
weathers to light yellowish-brown
slabs with flaky upper surfaces;

upper bed mottled black and brown,
contains organic detritus, plant re

mains, and a few chert pebbles.

3. Sandstone--moderate to dark yellowish- 3*2 20.0-23.2

brown, very fine sandstone: limonitic,
calcitic submature graywacke; friable,
weathers to fissile, slightly resist

ant, light yellowish-brown to tan,

orange-streaked 3.0 foot bluff.

2. Covered alluvium in banks of tribu- 16.4 3.6-20.0

tary and stream debris in bottom.

1. Sandstonemoderate to dark yellowish- 3.6 0-3.6

brown, silty, very fine sandstone:

limonitic, calcitic, submature sub

graywacke; soft, friable, laminations

thin, nodular, poorly defined, reces

sive, weathers olive-brown with yellow

streaks, top 0.4 foot is fairly re

sistant silty sandstone.
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ROGERS HOUSE SECTION (RH)

Middle and Upper Marble Falls rock was measured and de

scribed in exposures along U. S. Highway 190, 0.5 mile west

of the Hall Cut-off. A gray frame house occupied by George

Rogers, a White Ranch employee, is 0.5 mile west of the sec

tion on the south side of the highway.

The base of the section is about 100 yards north of the

road at the bottom of a west-facing scarp. The section pro

ceeds eastward up the hill to footage 29.0 where the section

offsets into the road-cut on the south side of the highway.

This section establishes the precise stratigraphic posi

tion of the type Gibbons, inasmuch as the section base is

Plummer Ts locality 205-T-102, the type locality of the Gibbons

conglomerate.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 56.0 feet measured

Upper member of the Marble Falls: 36.0 feet measured

8. Limestone dusky-yellow to light 19.0 37.0-56.0

olive-gray, clayey, cherty, spicu
litic micrite, intramicrosparite,
and microsparite; chert is finely

disseminated; hard, brittle, bedding
is irregular, obscure, weathers to

massive, 1.0 foot to 1.5 feet, light
tan to pale creamy-gray ledges with

flaggy limestone interbeds.

7. Limestone dark yellowish-orange to 5.0 32.0-37.0
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Thickness Feet above

Description in feet base

light olive-gray, clayey, sili

ceous, spiculitic, algal biomicrite
and biomicrosparite; hard, tough,
beds 1.0 foot to 2.0 feet thick,
massive, fairly resistant, weathers

to very distinctive, bilious, in

tense yellowish-brown, smooth, rounded

blocks

6. Limestone light olive-gray to pale- 8.0 24.0-32.0

brown, very cherty microsparite and

micrite; chert is finely disseminated;
some beds have peculiar flow-like

structures; interval extremely hard,

brittle, even, 0.5 to 1.0 foot beds,

resistant, weathers pale cream, be

comes more siliceous upwards.

OFFSET: into road-cut on bed at 29.0.

5. Limestone light olive-gray, cherty, 5.0 19.0-24.0

clayey microsparite; chert finely
disseminated and spongy; unit very

hard, evenly bedded, layers 0.2 to

0.6 foot thick, interval weathers to

pale yellowish-brown slabs.

RH-19.5, Dictyoclostus cf. D. welleri

Linoproductus cf. _L. meniscus

Neospirifer cf. N. cameratus

Middle member of the Marble Falls: 19.0 feet thick

4. Limestone and shale dark yellowish- 3.0 16.0-19.0
brown to dark-gray, clayey, limonitic,
fine sandy, fossilif erous, intramicro

sparite and biosparite; intraclasts

about 0.3 mm, much of original micrite

has been recrystallized to microspar;
beds hard, even, 0.2 to 0.5 foot thick,
weathers brownish-orange, badly slumped;
shale weathers to covered intervals.

3. Shale light olive-brown, calcareous 9.5 6.5-16.0

clay shale; soft, weathers to covered

grassy slope with few patches of
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Thickness Feet above

Description in feet base

greenish yellow-brown shale showing

through, particularly from 11.5 to

14.5; a few low, lumpy, yellowish-
brown weathering, clayey limestone

beds crop out in the lower part of

this interval, this limestone is

yellowish-gray, clayey, sandy micro

sparite

2. Gibbons conglomerate pale-brown to 45 2.0-6.5
medium bluish-gray, muddy, coarse

sandy gravel: calcareous, siliceous,

immature, chert and limestone arenite;
bimodal with one mode consisting of

rounded, equidimensional chert and

limestone granules and pebbles, the

other mode composed of flaky, angular
chert sand; pebbles range up to sev

eral inches thick with considerable

local size variation indicating cur

rent differences; limestone pebbles

larger and more abundant here than at

any other Gibbons locality in the area;

weathers to tough, hard, unstratif ied,

light yellowish-brown; massive, blue-

black stained, badly slumped blocks;

conglomerate can be traced about 3,500
feet northeast and about 700 feet south

from the base of the section; type lo

cality of the Gibbons conglomerate,
Plummer's locality 205-T-102.

1. Mostly covered a few clayey limestone 2.0 0-2 ,0

beds weather out of smooth, grassy

slope: limestone is moderate to pale

yellowish-brown, clayey microsparite;
contains micrite and clay patches,
also interstitial limonite; weathers

as low, lumpy, yellowish brown mounds;
base of section is very near the base

of the Middle Marble Falls.
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RAILROAD SECTION (RR)

This section begins in the bed of Richland Creek about

20 yards south of the Santa Fe Railroad tracks where the

creek makes a hairpin turn 0.9 mile west of Hall. The sec

tion includes 40 feet of Strawn sandstone.

From the creek bottom the line of section proceeds up a

20-foot bluff, northeast 100 yards across the tracks, through

a gate and into a dry tank, thence northward up a dry trib

utary to the edge of a plowed field. Stream gravel covers

rocks below the section base.

Thickness Feet above

Description in feet base

STRAWN FORMATION: 40 feet measured

4. Sandstone light olive-gray to dark 13.0 27*0-40.0

yellowish-orange to grayish-red,
medium to fine sandstone: calcitic,

limonitic, clayey, glauconitic, sub-

mature to mature subgraywacke ; soft,

friable, beds uneven, 0.1 to 0.3

foot thick, nodular, lumpy, weathers

dull brown to maroon at top of inter

val; top bed burrowed and slumped.

3. Covered soil is deep reddish-brown; 4*5 22.5-27.0

rock is probably similar to unit 2.

2. Mudstone and sandstone dark greenish- 20.7 1.8-22.5

gray grading upward to moderate

yellowish-brown with very dark red

clayey streaks, alternating fine

sandy mudstone and fine sandstone:

calcitic, crinoidal, glauconitic, sub-

mature to mature subgraywacke; friable,
nodular laminations about 0.1 foot
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Thickness Feet above

Description in feet base

thick grade laterally from clayey
siltstone to sandstone, bedding be

comes massive upward; mudstone con

tains brownish-orange, ferruginous,
clayey concretions between nodular

beds; distinctive resistant bed at

14*0 weathers maroon to purple.

1. Limestone dark greenish-gray, fine 1.8 0-1.8

sandy, glauconitic biosparite;
cementing agent is interlocked mo

saic of sparry calcite; tough,
weathers to evenly layered, 0.2 to

0.5 foot, dull brown, iron-stained,
granular beds with irregular upper

surfaces; cross-bedded in places,
contains lignitized plant remains;
grades into overlying unit 2.
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BURLESON TANK SOUTH SECTION (SBT)

This section is 3*4 miles west of the Humble service

station in Richland Springs in a road-cut on U. S. Highway

190. It takes its name from a large earth pond, Burleson

tank, that lies 2,000 feet northwest of the road-cut. The

section begins about 100 yards southwest of the road-cut on

the west side of the highway and proceeds via the road-cut

to the top of the hill.

The base of the section is about 10 feet above the base

of the Barnett. This section features complete exposure of

the Lower and Middle Marble Falls.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 49.5 feet measured

Upper member of the Marble Falls: 3*9 feet measured

10. Limestone mottled, pale yellowish- 3 .9 68.6-72.5
brown and grayish-black, spiculitic,

siliceous, microsparite and micrite;
beds 0.4 to 1.0 foot thick, resist

ant, weathers to pale grayish-tan,

smooth, flat slabs, fossils weather

out on upper surfaces; lowest bed of

this interval weathers with distinc

tive purple cast.

Middle member of the Marble Falls: 8.1 feet thick

9. Shale with limestone interbeds 6.8 61.8-68.6

light to dark yellowish-gray clay
shale; limestone beds are clayey,
brachiopod biomicrosparite and bio

micrite; shale poorly exposed, mostly



219

Thickness Feet above

Description in feet base

covered, limestone beds tough,
weather to slightly resistant,
light yellowish-brown, smooth,
rounded slabs.

SBT-66, Linoproductus cf. L. meniscus

Marginif era cf. M. welleri

Gibbons conglomerate light 1.3 60.5-61.8

yellowish-brown, calcareous, sili

ceous, coarse sandy chert-pebble

conglomerate, discontinuous, mostly
covered by slumped shale from above;
interbedded with shale.

Lower member of the Marble Falls: 37.5 feet thick

Limestoneyellowish-gray to very 3*5 57*0-60.5

pale-orange to white, cherty micrite

and microsparite; unit becomes more

leached and whiter upwards so that

rock at upper surface is actually

white, spongy chert; unit is hard

and brittle, has marly appearance,

not so resistant as unit 6, weathers

light-tan to white; boundary between

units 6 and 7 sharp and even; upper

surface of unit 7 exposed in fire lane

at top of road-cut is thoroughly leached,

bleached, and stained red and purple,

boundary with overlying unit is abrupt.

Limestonelight olive-gray to dark- 12.0 45*0-57*0

gray, cherty microsparite and micrite;
chert disseminated throughout and also

concentrated in blue-black patches;
unit is very hard, brittle, poorly
bedded with what appears to be sili

ceous shaly interbeds, weathers dark-

gray with upper surfaces of beds

yellowish-brown to tan, chert forms

blue-black to light bluish-gray irreg
ular patches against gray limestone

beds.

Shale yellowish-gray, calcareous 16.0 29.0-45.0
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Thickness Feet above

. Description in feet base

clay shale with thin, clayey micro

sparite interbeds; hard, brittle,

exceedingly fissile, weathers to

recessive, denuded slope covered

with flakes of pale yellowish-brown
shale and 1/4- inch limestone flags,
a few scattered Barnett-like con

cretions of microsparite from 36.0
to 39*0; shale becomes harder, flag-

gier, more resistant in upper 4 feet,

resistant, splintery bed from 44*0

to 45*0.

4* Limestonemedium- to dark-gray, 6.0 23*0-29.0

cherty microsparite; chert dissem

inated throughout and also concen

trated as irregular patches whose

contact with microsparite is gener

ally sharp; beds hard, 0.1 to 0.5

foot thick, resistant, weather cream

with spongy, brown and black chert

splotches on upper surfaces, chert

more abundant upwards.

BARNETT FORMATION: 23 feet measured

3. Limestonemedium dark-gray, glau- 2.0 21.0-23*0

conitic, phosphatic microsparite;

glauconite and phosphate (collophane)
distributed in placer-like patches
of medium to coarse, rounded sand,
rock has dark, presumably organic

streaks; interval generally resist

ant, weathers to low, rounded, pale-
cream to light-brown, granular mounds,
somewhat calichified; same bed as

FM-37.3 to 39*7.

OFFSET: Across fence into borrow ditch

2. Limestone yellowish-orange, clayey, 5*0 16.0-21.0

phosphatic microsparite; phosphate

present as collophane intraclasts;
interval is mostly covered except for
a few low, rounded, mustard-yellow
ledges, steeper slope than unit 1.
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Thickness Feet above

Description in feet base

1. Covered typical Barnett shale 16.0 0-16.0

wash; base of the Barnett prob
ably about 10 feet below base of

section
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JOE LYLES WINDMILL WEST SECTION (WL)

This section begins in the bottom of a dry creek 2,500

feet west-northwest of the Joe Lyles windmill and trends

north up the creek bed, then turns abruptly and passes east

up a hill to the top of the section. Exposed here are the

upper 2.0 feet of the Lower member, all of the Middle Marble

Falls, and 15.0 feet of the Upper member.

It is probable that the base of this section lies about

5 feet stratigraphically above the top of the Joe Lyles

windmill section (JL) on the other side of the hill.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 37.0 feet measured

Upper member of the Marble Falls: 15.0 feet measured

7. Limestone light-gray to dusky-yellow, 6.0 31.0-37.0

very cherty microsparite, intrasparite,
and intramicrosparite; chert abundant,
leached surface rock is entirely spongy

silica; most sedimentary features ob

scured by chert replacement and micro

spar recrystallization; unit hard,

evenly layered beds about 0.5 foot

thick, weathers medium-gray, orange-

stained .

6. Limestone moderate to pale yellowish- 5.0 26.0-31.0

brown, spiculitic, very cherty micro

sparite; chert finely disseminated,
leached rock is spongy chert; very

hard, resistant, beds 0.3 to 0.5
foot thick, weathers yellowish-brown
to brownish-gray, top of this interval

is bedded chert, same as RH-24.5 and
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Thickness Feet above

Description in feet base

HC-40.

5. Limestone moderate to dark yellowish 4.0 22.0-26.0

brown, glauconitic, phosphatic bio-

microsparite; fossils include crinoid

columnals, forams, spicules, brachio

pods, pelecypods, corals, and bryo-

zoans; tough, evenly stratified, beds

0.2 to 1.0 foot thick, resistant,
weathers to medium grayish-tan, rough-

topped slab.

Middle member of the Marble Falls: 20.0 feet thick

4 Covered probably non-resistant lime- 4.5 17.5-22.0

stone and shale; weathers to recessive,

thickly vegetated interval.

3. Limestone medium dark-gray grading 5 .5 12.0-17.5

upwards to yellowish-orange, cherty,

spiculitic, pyritiferous , microsparite
and biomicrosparite; finely dissem

inated chert more abundant upwards,
rock lighter colored in upper 2.0 feet;

hard, tough, massive, beds 0.5 to 0.8

foot thick, resistant, weathers to

medium bluish-gray, iron-stained,

rounded, slumped slabs with brown

splotches on upper surfaces, interval

weathers yellowish-brown in upper 2.5

feet; large, spherical Chaetetes col

onies 0.4 to 0.8 foot in diameter

weather out of this interval.

WL-14, Dictyoclostus morrowensis

Squamularia cf. _3. perplexa

Spirifer cf. j3. rockymontanus

Euphemites cf. E. blaneyanus

Chaetetes eximius

2. Limestone and shale limestone is 10.0 2.0-12.0

pale yellowish-brown to olive-gray,

sandy, spiculitic, clayey, intra-

microsparite and microsparite; con

tains small amounts of collophane;

limestone beds 0.1 to 0.3 foot thick,
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Thickness Feet above

Description in feet base

lumpy, weather yellowish-brown to

medium brownish-gray; this interval

recessive, weathers to form a de

nuded slope; shale is covered.

Lower member of the Marble Falls: 2.0 feet measured

Chert. dark-gray and light olive-

gray, spiculitic, brecciat ed; tex-

ture suggests a fractured, shattered,

homogeneous limestonei recemented and

replaced by chert so that 'dark frag-
ments float in light chert matrix;
chert grains exceedingly angular,

range from 0.2 mm to 30.0 :mm; inter-

val very hard, brittl e, bedding not

discernable, weathers: blue^-black

with some brown and creamy spots ,

jagged, rough.
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RICHLAND WEST CREEK SECTION (WRC)

This section includes Lower, Middle, and Upper Marble

Falls beds exposed in a scarp on the south bank of Richland

Creek. The section begins in the creek bottom 0.75 mile air

line east of Hall Store and proceeds southward in a narrow

tributary to the top of the scarp overlooking Richland Creek

(see map). The thickness of Lower Marble Falls beds below

the base of the section is unknown.

Thickness Feet above

Description in feet base

MARBLE FALLS FORMATION: 53.0 feet measured

Upper member of the Marble Falls: 26.0 feet measured

8. Limestone very pale-orange to 12.0 41.0-53.0

grayish-orange intrasparite and

algal biolithite; some rock is so

poorly winnowed that it is best de

scribed as "poorly-washed lime

stone"; algae most abundant in upper

3 feet, have distended tube or

string-like form with no internal

structure; entire rock somewhat re

crystallized to microspar; beds

undulatory, very poorly stratified,
thin-bedded to massive, weather dull

medium-gray to dark-gray, quite mas

sive in upper 3 feet.

7. Limestone olive-gray, fine-grained, 4-0 37.0-41.0

glauconitic biosparite; intraclasts,
quartz sand and limonite grains scat

tered throughout; contains patches of

swirled micrite; limonite becomes

interstitial upwards; hard, not so

evenly or thickly bedded as unit 7,
less resistant, weathers to yellowish
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Thickness Feet above

Description in feet base

tan to gray, flat, pitted, granular,

sharp-cornered slabs.

Limestone dark-gray to light olive- 10.0 27.0-37.0

gray, clayey, cherty, spiculitic
micrite and microsparite; chert and

clay are finely disseminated; patches
of microspar scattered throughout
micrite matrix; chert more abundant

upwards; limonite grains sparsely

scattered; distinctive light- and

dark-gray mottling in lower half of

unit; hard, beds 0.4 to 1.0 foot

thick, evenly bedded, very resistant,
weather light brownish-orange to tan.

Middle member of the Marble Falls: 3.0 feet thick

Clay light olive-brown, calcareous 3.0 24*0-27.0

clay; soft, recessive, weathers

yellowish-brown; no Gibbons conglom
erate exposed here.

Lower member of the Marble Falls: 24.0 feet measured

Limestone dusky yellow-green, clayey, 3*5 20.5-24*0

cherty micrite; chert and clay finely

disseminated; rock is intensely leached;
beds 0.1 to 0.3 foot thick with shaly

intervals, weather light creamy-gray,

brittle and splintery.

Limestone dark grayish-red to dark 7.5 13.0-20.5

yellowish-brown, hematitic, organic,
crinoidal biomicrosparite; mottled

dark- and light-gray in lower part;

tough, poorly bedded, beds 0.2 to 0.5

foot thick, fairly resistant, weather

to yellowish-tan, granular ledges;

very distinctive lithology not en

countered elsewhere, save at R-127.

WRC-14.0, Marginif era cf. M. welleri

Orthonychia parva

Covered rocks hidden mostly by 12.0 1.0-13.0
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Thickness Feet above

Description in feet base

alluvium and toward top of interval

by soil cover.

1. Limestone very dusky-red, fine- 1.0 0-1.0

grained, intraclastic biomicro-

sparite; laminations and placers
of dark organic matter and limonite;
hard, tough, beds about 0.5 foot

thick, evenly bedded, resistant,
weather to dark rusty-brownish-gray
slabs; this unit gently folded, dips
about 1 N.

WRC-0, Streptognathodus cf. S. elegantulus
Hindeodella sp.



APPENDIX B

SUPPLEMENTARY MEASURED SECTIONS

In addition to the measured sections described in Appen

dix A, 10 shorter, less important measured sections that were

painted and collected are briefly summarized below.

BENCHMARK HILL EAST SECTION (EBHa)

This section begins in the bed of a dry creek about 400

yards southeast of the base of the Benchmark Hill East sec

tion, upper segment (EBHb), and trends northwest.

Lower member of the Marble Falls: mottled, 37.0 feet

spiculitic microsparite.

EBHa-43 , Polygnatnode11a cf. J?, ouachitaensis

Barnett formation: clayey, phosphatic 8.0 feet

microsparite.

EAST MILL SECTION (EM)

The base of this section is 2,000 feet S. 30 E. of

White fs East Windmill in the bed of a dry creek about 100

yards east of the ranch road. The section line trends almost

due west up a gentle hill. This section is mostly covered.

Lower member of the Marble Falls: mottled, 50.5 feet

very cherty, spiculitic microsparite.

Barnett formation: covered shale and phos- 20.0 feet

phatic microsparite.

Ellenburger group: not measured.

228
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GIBBONS ESTATE RANCH SECTION (GE)

This section was measured in a little creek that flows

westward into the east branch of Hutchinson Creek about 0.5

mile north of Burleson Tank.

Upper member of the Marble Falls: spicu- 8.0 feet

litic microsparite and intrasparite.

Middle member of the Marble Falls: calca- 13*0 feet

reous shale and thin Gibbons conglom

erate

Lower member of the Marble Falls: dark, 5*0 feet

cherty, spiculitic microsparite.

PLATEAU SECTION (PS)
(not painted)

This section was measured 0.4 mile east of the old Ivy

Place on the White Ranch, on the west side of a steep-sided

plateau capped by resistant Lower Marble Falls beds.

Lower member of the Marble Falls: leached, 10.0 feet

spiculitic microsparite.

Barnett formation: clay shale and clayey, 38.5 feet

glauconitic, phosphatic microsparite.

Chappel formation: crinoidal biosparite 1.5 feet

and biomicrite.

Ellenburger group: not measured.

SOUTH GOENS CREEK EAST BRANCH SECTION (SB)

This section begins in the bottom of the east branch of

South Goens Creek on the Hall Ranch about 2,000 feet south of
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where the west branch joins the main creek. The line of sec

tion proceeds east up the creek bank.

Upper member of the Marble Falls: spic- 19*8 feet

ulitic microsparite.

Middle member of the Marble Falls: calca- 6.2 feet

reous, fossilif erous clay.

SB-9, Linoproductus cf. L. meniscus

Lower member of the Marble Falls: thin- 6.5 feet

bedded, leached, siliceous microsparite.

SOUTH GOENS CREEK SECTION (SG)

Lower, Middle, and Upper Marble Falls members are meas

ured and painted at low bluffs along the north bank of South

Goens Creek where it makes a sharp bend 1.0 mile west of the

Hall Ranch headquarters.

Upper member of the Marble Falls: sili- 20.3 feet

ceous, spiculitic microsparite below

and crinoidal intrasparite above.

SG-14.7, Linoproductus cf. L. meniscus

Ambocoelia lobata

Marginifera cf. M. welleri

Leiorhynchus( ?) cf. L. rockymontanus

Squamularia cf. j3. perplexa
Pustula c f . JP . "pertenuis"

Middle member of the Marble Falls: calca- 6.0 feet

reous, fossilif erous clay and clayey

microsparite

Lower member of the Marble Falls: thin- 8.7 feet

bedded, mottled, spiculitic micro

sparite .
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WALTER LEWIS RANCH SOUTH SECTION (SLR)

This section was measured along South Goens Creek on the

Walter Lewis Ranch about 0.5 mile south of where the creek

crosses the Concho Road. The base of the section begins near

the remains of a masonry dam that the creek has washed out.

Upper member of the Marble Falls: algal 25*0 feet

biomicrosparite and spiculitic micro

sparite .

THOMPSON'S QUARRY SECTION (TQ)

This section was measured in a quarry owned by Claude

Thompson, White Ranch foreman. The quarry is 50 yards north

of U. S. Highway 190, 1.3 miles east of the Hall Cut-off.

Excellent silicified fossils were obtained from the upper 3*0

feet.

Upper member of the Marble Falls: shaly, 25.7 feet

spiculitic microsparite below and

intrasparite above.

TQ-22.5, Neospirifer cf. N. cameratus

Chonetes dominus

TQ-25, Chonetes dominus

Neospirifer chiasta

Dictyoclostus- morrowensis

Hustedia cf. H. miseri

Schizophoria texana

Punctospirif er transversa

Michelinia cf. M. scopulosa

UNNAMED SECTION (US)

This section begins 4,000 feet south-southwest of the U,



232

S. Highway 190-Hall Cut-off intersection on the White Ranch.

Line of section trends southwest from the base.

Upper member of the Marble Falls: cherty, 16.0 feet

spiculitic microsparite and pure chert.

Middle member of the Marble Falls: crin- 15. 0 feet

oidal biosparite, shale, and clayey

microsparite

US-0, Neospirifer cf. N. cameratus

Dictyoclostus cf. JD. welleri

Schizophoria texana

WHITE'S ANTELOPE WINDMILL SECTION (WAW)

This section is located in the immediate vicinity of

White's Antelope windmill.

Upper member of the Marble Falls: cherty,
spiculitic microsparite and pure chert.

Middle member of the Marble Falls: fossil-

iferous calcareous clay, clayey micro

sparite, 3*2 feet of coarse-grained
Gibbons conglomerate.

WAW-27, Spirifer cf. j3. rockymontanus

WAW-24.7, Dictyoclostus cf, D. welleri

Spirifer cf. j3. rockymontanus

WAW- 9, Spirifer cf. S>. rockymontanus

Lower member of the Marble Falls: well-

sorted oosparite.

WALTER LEWIS RANCH SECTION (WLR)

This section is about 400 yards north of the Walter Lewis

Ranch South section on South Goens Creek. The section starts

11.0 feet

29.0 feet

0.4 feet
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in a grove of oak trees in the creek bed and trends north.

Upper member of the Marble Falls: algal 26.0 feet

biomicrosparite below and algal,
crinoidal biosparite with silicified

fragments of Chaetetes above.



APPENDIX C

KEY LOCALITIES

Certain important small outcrops and fossil collecting

localities that were encountered during mapping have been

given locality symbols. The 26 locations (R-100 to R-127)

are briefly described and located below. For more precise

location refer to the map.

Locality Description

R-100 About a quarter of a mile N. 70 W. of the J, W.
and Gibbons Ranch house and a quarter of a mile due

R-101 south of Benchmark Hill; blocks and cobbles of

Ives breccia weather out of covered Barnett slope.

R-102 About 500 yards S. 80 W. of Benchmark Hill and

about 400 yards northeast of the Joe Lyles wind

mill; small "inlier" of Ellenburger surrounded by
outward-dipping Chappel and Barnett.

Gnathodus punctatus

Gnathodus sp.

R-103 Immediately south of ranch road between White's

Antelope windmill and the Joe Lyles windmill about

0.5 mile east of the Lyles mill; small exposure of

several beds of Chappel limestone in creek bed;
extremely erratic dips and complex joint set occur.

Rayonnoceras vaughanianum

Pseudopolygnathus lanceolota

Gnathodus sp.

R-105 Midway between White's Antelope windmill and the
East mill about 100 yards west of the ranch road*

prominent outlier of Middle shale and Gibbons con

glomerate .

R-106 Due south 0.6 mile from the East mill; sink

234
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Locality Description

structure in which fossilif erous Middle Marble

Falls shale has been down-dropped into the Lower

member; small resistant cap of clayey limestone

dips about 3 N., rests on jointed (N. 20 E.),
disturbed beds that dip about 9 NE.; joints pass

under cap and appear on both sides.

Chonetes dominus

Marginif era cf. M. welleri

Rhipidomella cf. R. carbonaria

Straparolus (Amphiscapha) catilloides

Michelinia cf. M. referta

Michelinia cf. M. scopulosa

Barytichisma repletum

R-107 West side of washed-out dirt tank about 0.5 mile

north of East mill; build-up of what appears to be

residual chert cobbles and boulders overlying

leached, white, spiculitic microsparite of the

Lower Marble Falls.

R-108 About 0.5 mile south of the Joe Lyles windmill;

long, thin finger of Chappel and Barnett projects
into outcrop area of Ellenburger; steeply-dipping

Chappel beds indicate probable collapse structure.

Bryantodus sp.

Hindeodella fragilis

Polygnathus sp.

R-109 North 300 yards of the Walter Lewis Ranch house on

the east branch of South Goens Creek; limestone

pebble conglomerate somewhere within the Upper
Marble Fallsnot Gibbons.

R-110 In the bed of South Goens Creek about 0.5 mile

north of the Walter Lewis Ranch house; slab of

Upper Marble Falls limestone dips 6 E.; long,
sinuous, cherty stringers from 1.0 to 15*0 feet

long are mostly oriented about N. 50 W.

R-lll About 500 yards southeast of the Hall Cut-off-

Concho Road intersection; silicified cup corals

and fragments of Chaetetes in Upper Marble Falls

limestone

R-112 About 0.7 mile west-northwest of the Hall Ranch
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Locality Description

house in the bed of Richland Creek; abrupt and

severe changes in dip of Lower Marble Falls lime

stone suggests soft-sediment deformation.

R-113 About 0.6 mile north-northwest of the Hall Ranch

house in the bed of Richland Creek; silty shale

and silty sandstone of the Strawn formation lie

conformably upon Lower Marble Falls black lime

stone; boundary is sharp but there is no conglom
erate between the two units and they are not dis

cordant

R-115 About 0.3 mile southeast of the old Ivy Place on

the White Ranch; large blocks of Ives conglomerate
rest on Ellenburger erosion surface; none in place;
this is the type locality of the Ives; Plummer's

locality 205-T-125*

R-116 About 0.75 mile southwest of the old Ivy Place in

the County-line fault zone; crinoidal limestone

assigned to the Chappel formation.

R-117 About a quarter of a mile west-northwest of the old

Ivy Place on the now-abandoned part of the Concho

Road; yellowish-brown, clay shale of the Middle

Marble Falls member in borrow ditch.

R-118 Stock tank a quarter of a mile east-southeast of

Hall about 200 yards southeast of Richland Creek;
blocks of Gibbons conglomerate were scraped from

bottom of the tank during construction.

R-119 Stock tank at the west side of the road about 200

yards south of Hall; Gibbons conglomerate blocks

scraped from bottom of tank during construction,

R-120 In the immediate vicinity of Antelope Tank; blocks

of highly fossilif erous (trilobites, brachiopods)
Chappel limestone.

Plicatifera aff. JP. calhounensis

Reticularia cooperensis

Brachythyris cf. JB. chonteauensis

Proetus roundyi

Proetus cf. JP. missouriensis

Polygnathus communis

Gnathodus delicatus



237

Locality Description

Roundya sp.

Hindeodella fragilis

R-121 About a quarter of a mile north of Larimore Ranch

house in open-plowed field; blocks of Gibbons con

glomerate and spherical colonies of Chaetes eximius

scattered throughout field.

R-122 In bluffs along South Goens Creek at Hall's West

Pasture windmill; 14.5 feet of algal, cherty micro

sparite of the Upper Marble Falls; spectacular

lensing of beds in face of cliff interval about

5 feet thick completely pinches out in 30 feet lat

erally; short section painted and collected here.

R-123 At Locker farmhouse about 300 yards northeast of

Hall Store; hard, light-gray massive beds of algal

biomicrosparite of the Upper Marble Falls.

R-124 About 0.4 mile downstream (northeast) from where

Hutchinson Creek crosses the old Concho Road; reef

like mass of algal intrasparite, crinoidal bio

sparite, and algal biolithite; beds can be traced

into the mass, where they disappear; Upper Marble

Falls.

R-125 About 0.5 mile north of U. S. Highway 190 on the

Hall Cut-off and about 75 feet east of the road;

several large fragments of petrified wood in Upper

Marble Falls.

R-126 Pits in Middle Marble Falls shale about 1.2 miles

west of Hall Ranch house.

Rhipidomella cf. R. carbonaria

Composita cf. _C. ozarkana

Schizophoria texana

Marginif era cf. M. welleri

Chonetes dominus

r_127 Exposure of Lower Marble Falls algal limestone and

Middle Marble Falls shale and limestone on the

south bank of Richland Creek about 0.25 mile south

west of Hall.

Middle Marble Falls fossils:
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Locality Description

Punctospirif er transversa

Chonetes dominus

Dictyoclostus morrowensis

Neospirifer cf. N. cameratus

Lophophyllidium cf. L. coaptum



APPENDIX D

PETROGRAPHIC DESCRIPTIONS

Nomenclature used in the following thin section descrip

tions is based on Folk's classifications (1954, 1959) of

terrigenous and carbonate rocks. Thin sections are desig

nated by the code letters of the measured section from which

they came, and numbered according to the footage above the

base of the measured section.

Thin sections made from samples from key localities are

marked with the locality number. Descriptions are arranged

alphabetically according to code-letter designation.

23 9
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ANTELOPE TANK SECTION - AT

MARBLE FALLS FORMATION

Lower Marble Falls member

AT - 30: Microsparite - allochems 4$, microspar 96$; re

crystallized intraclasts 2%, recrystallized
spicules 2%; appears to have been burrowed

slightly; intraclasts in center of slide.

BARNETT FORMATION

AT - 14.5: Glauconitic, phosphatic microsparite - clay 5% ,

allochems 45$, microspar 45$, micrite 5$; allo
chems - medium grained collophane intraclasts

25$, glauconite 15$, pelecypod shells and crin

oid fragments 5%\ glauconite distributed in

lenses; collophane intraclasts contain spicules;

glauconite replaces crinoid fragments; texture

suggests burrowing and churning.

AT - 4*5: Phosphatic pelecypod biomicrosparrudite - allo

chems 45$, sparry calcite and microspar 50$,
micrite 5$; allochems - medium grained collo

phane intraclasts 10$, collophane ooliths 5$,
pelecypod shells 15$, brachiopod shells 10$,
algal fragments 2$, crinoid fragments 2$, gastro

pods 1$; pelecypod shells range up to 20 mm long;

sparry calcite ranges from very finely crystal
line (microspar) to coarsely crystalline; excel

lent geopetal structure developed in brachiopod
shells

AT - 4*0: Foraminif eral biosparite - trace terrigenous,
allochems 60$, microspar 10$, sparry calcite

25$, micrite 5$; terrigenous - trace fine, round

quartz sand; allochems - fine micrite intra

clasts 10$, round and elongate microsparite in

traclasts 10$, collophane intraclasts 1$, cal-

cispheres 1$, foraminifera 25$, fusulinid-like
forams 3$, crinoid fragments 5$, goniatites 4$,
ostracods 1$; tightly packed, well sorted,
grains well oriented with respect to bedding;
layers of micrite probably recrystallized to

microspar; many forams are almost totally re

crystallized so as to obliterate their structure.
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COUNTY LINE SECTION, NORTH SIDE - CLn

MARBLE FALLS FORMATION

Middle Marble Falls member

CLn - 23*6: Fossilif erous microsparite - allochems 5$,
microspar 95$; allochems - spicules 2$,
pelecypod fragments 2$, brachiopod fragments
1$; microspar shows slight orientation of

elongate patches; rock appears to have been

burrowed before recrystallizat ion .

CLn - 18.8: Clay shale - trace angular quartz silt, clay
(probably illite) 100$; well oriented and

evenly laminated; silt grains scattered ran

domly.

CLn - 10.9: Medium sandy, crinoidal biomicrosparite - ter

rigenous 6$, allochems 60$, sparry calcite 5$,
microspar 25$, interstitial hematite 4$; ter
rigenous -

angular, coarse chert sand 3$,
round, fine quartz sand 1$, detrital hematite

2$; allochems - crinoid fragments 30$, pelecy
pod fragments 12$, brachiopod fragments 8$,
foraminifera 3$, echinoid spines, corals, algal
fragments, spicules, ostracods, and other fos

sils 2$, glauconite 2$, collophane 3$; tightly
packed, poorly sorted.

CLn - 6.5: Spiculitic, organic chert - allochems 20$,
dark brown organic matter 10$, finely dissem

inated chert 70$; allochems - spicules 12$,
crinoid fragments 4$, pelecypod fragments 4$;
nearly all rock is replaced by chert; some

chalcedony in cavities.

COUNTY LINE SECTION, SOUTH SIDE - CLs

MARBLE FALLS FORMATION

Middle Marble Falls member

CLs - 40: Slightly ferruginous, fine sandy, fossilif erous
intrasparite -

terrigenous 17$, allochemical
43$, sparry calcite 35$, interstitial limonite
5$; terrigenous -

fine, subround quartz sand
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10$, fine subround chert sand 2$, detrital hema

tite 5$, allochems - fine to medium, micrite

and microsparite intraclasts 25$, collophane

intraclasts 3$, algal fragments 5$, pelecypod

fragments 4$, crinoid fragments 4$, foraminifera

1$, spicules 1$; well sorted, packing moderate;

slightly recrystallized to microspar through

out slide.

Lower Marble Falls member

CLs - 9*0: Spiculitic, calcitic chert - allochems 20$,

finely disseminated chert 60$, micrite 20$;

allochems-recrystallized and replaced spicules

20$; rock appears to have been replaced by

chert, then fractured so that rifts between

cherty fragments are filled with micrite; bound

ary between micrite rift-fillings and chert

fragments is sharp and non-gradational; micrite

contains traces of glauconite.

COUNTY LINE SECTION, SOUTH SIDE, SEGMENT TWO - CLs2

MARBLE FALLS FORMATION

Upper Marble Falls member

CLs2 - 15*7: Pelletif erous, algal biolithite
- allochems 40$,

biologic masses 30$, microspar 30$; allochems -

medium grained micrite intraclasts 5$, pellets
15$, spicules 5$, sparry algal strips 10$,
pelecypod fragments 2$, foraminifera 1$, crinoid

fragments 1$, ostracods 1$; biologic clots and

masses of micrite are interpreted as blue-green

algal masses; these masses are elongate and nor

mal to bedding; tightly packed, well sorted;

thoroughly recrystallized.

CLs2 - 3*0: Fossilif erous intrasparite - terrigenous 2$,
allochems 68$, sparry calcite 30$; terrigenous -

fine, round quartz sand (one grain has rounded

overgrowth) 1$, detrital hematite 1$; allochems -

fine, opaque micrite intraclasts 30$, ooliths
1$, sparry algal strips 5$, foraminifera 13$,
fusulinids 1$, pelecypod fragments 10$, crinoid

fragments 8$; tightly packed, poorly sorted,
only slightly recrystallized.
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From fault zone in CLs section:

CLS - 47: Pelecypod biomicrosparite - allochems 35$,

microspar 65$; allochems - collophane intra

clasts 5$, pelecypod fragments 20$, brachiopod

fragments 3$, crinoid fragments 3$, spicules

2$, foraminifera 1$, round "eyes" of sparry

calcite 1$; sorting fair, loosely packed.

BENCHMARK HILL EAST SECTION, LOWER SEGMENT - EBHa

MARBLE FALLS FORMATION

Lower Marble Falls member

EBHa - 43: Organic, spiculitic microsparite - allochems

5$, dark brown organic matter 20$, microspar
75$; allochems - spicules 5$; these spicules
take form of lath-like patches of sparry cal

cite and microspar, indicating recrystalliza-
tion.

EBHa - 18.5: Clayey, organic, cherty microsparite - trace

allochems, clay 20$, dark brown organic matter

20$, finely disseminated chert 20$, microspar
40$; allochems - trace spicules; sample is mot

tled dark gray and light brown; mottling caused

by oxidized versus non-oxidized areas; color

differences do not affect rock fabric; rock is

intimate mixture of all major components.

BENCHMARK HILL EAST SECTION, UPPER SEGMENT - EBHb

MARBLE FALLS FORMATION

Upper Marble Falls member

EBHb - 36.5: Calcitic chert - allochems 20$, finely dissem

inated chert 50$, sparry calcite and microspar
30$; allochems - micrite intraclasts 10$,
crinoid fragments, ostracods and shell debris

10$; except for top and bottom of slide, almost

entirely replaced by chert; allochems loosely
packed.
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Lower Marble Falls member

EBHb - 15.6: Algal biomicrosparite (Dismicrite) - allochems

55$, biologic masses 10$, microspar 20$,
micrite 15$; allochems - fine micrite intra

clasts 3$, fine ooliths 3$, small, elongate,

rounded algal tubules 10$, large, sparry algal

strips (probably green algae) 25$, foraminifera

8$, crinoid fragments 1$, spicules 1$, trace

glauconite; micritic clots and masses inter

preted to be blue-green algal masses; fine in

traclasts and ooliths are scattered in patches
as if protected by organic masses from currents.

FOUR-MILE SECTION - FM

MARBLE FALLS FORMATION

Lower Marble Falls member

FM - 40.8: Spiculitic, calcitic chert - allochems 5$, finely
disseminated chert 60$, sparry calcite 25$,

microspar 10$; allochems - spicules 5$; rock ap

pears to have been shattered in place so that

fragments can be matched with surfaces from which

they were broken off; fractured pebbles and gran

ules are angular, composed of spiculif erous

chert; rift fillings contain less fine chert,
more microspar and sparry calcite than do frag

ments; rift fillings have lath-like, mosaic tex

ture.

BARNETT FORMATION

FM - 38.2: Glauconitic, phosphatic, poorly washed bio-

micrudite - terrigenous 6$, allochems 56$,

sparry calcite 10$, micrite 18$; terrigenous -

clay 5$, subround, fine quartz sand 1$; allo

chems - round collophane intraclasts (copro
lites?) 10$, collophane ooliths 1$, brachiopod

fragments 25$, crinoid fragments 5$, fine to

medium grained glauconite 15$; collophane intra

clasts range from 6.0 mm to 0.03 mm, contain

ooliths and fossil fragments; some glauconite

grains show oxidation rim around outer edge;
crinoid fragments are in some instances replaced
by glauconite; tightly packed, poorly sorted.
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FM - 34.4: Microsparite
- allochems 5$, finely dissemi

nated chert 3$, microsparite 92$; allochems -

pelecypods 4$, spicules 1$; chert present as

two small stringers in upper right corner of

slide.

FM - 22.4: Phosphatic, pelecypod biomicrosparite - allo

chems 35$, coarse microspar 65$; allochems -

subround to round, fine collophane intraclasts

7$, pelecypod fragments 20$, crinoid fragments

8$; pelecypod fragments average about 10 mm

long; microspar is exceptionally coarse (0.04

mm); rock is thoroughly recrystallized; packing

loose, poorly sorted.

FM - 18.2: Microsparite - allochems 15$, hematite pseudo-

morphs after pyrite 5$, microsparite 80$; allo
chems - fine, round, fuzzy micrite intraclasts

3$, fine, round collophane intraclasts 2$,
round "eyes" of sparry calcite 10$; packing

loose; from concretion.

FM - 18.0: Clay shale - clay (probably illite) 100$; well

oriented, evenly bedded, free of silt.

CHAPPEL FORMATION

FM - 2.0: Crinoidal biomicrite - trace terrigenous, allo

chems 50$, sparry calcite 15$, micrite 35$; ter

rigenous - trace medium, subangular, common

quartz sand; allochems - crinoid fragments 30$,
brachiopod and ostracod fragments 18$, algal
fragments 2$; tightly packed, poorly sorted.

JOE LYLES WINDMILL SECTION - JL

CHAPPEL FORMATION

JL - 1.0: Crinoidal biosparite - allochems 65$, sparry

calcite 25$, micrite 10$; allochems - crinoid

fragments, particularly columnals, 60$, brachio

pod, pelecypod and bryozoan fragments 5$; sparry
calcite has formed around crinoid fragments in

optical continuity just as quartz overgrowths
form around quartz grains.
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BENCHMARK HILL SECTION, NORTH SIDE - NBH

MARBLE FALLS FORMATION

Middle Marble Falls member - Gibbons conglomerate

NBH - 46: Clayey, coarse sandy, pebble conglomerate:

siliceous, immature chert arenite - terrige-
nous 83$, orthochemical 17$; grain size range

-

7.2 mm to 0.05 mm, median is 3.0 mm; poorly

sorted, grains angular; bimodal, with gravel
mode at 5.0 mm, sand mode at 0.6mm; gravel mode

consists of spherical, subangular grains; sand

mode consists of elongate, very angular grains;
terrigenous - medium grained, angular, common

quartz sand 1$, spiculitic chert fragments 75$,
angular chalcedony 2$; large chert fragments
contain scattered microspar.

NORTH HALL RANCH SECTION - NHR

STRAWN FORMATION

NHR - 39.0: Very fine sandy mudstone: limonitic, clayey,
immature graywacke - terrigenous 95$, ortho-
chemical 5$; grain size range

- 0.6 mm to clay,
median is 0.05 mm; poorly sorted, grains sub-

angular; terrigenous - common quartz 30$, un-

dulose quartz 15$, composite quartz 6$, stretch
ed metaquartzite 7$, microcline 1$, muscovite

1$, metamorphic rock fragments 30$, clay 5$;
allochems - trace spicules; orthochemical -

interstitial limonite 5$.

NHR - 31*5: Fine sandstone: calcitic, mature subgraywacke -

terrigenous 87$, allochems 3$, orthochemical

10$; grain size range
- 0.35 mm to 0.06 mm,

median is 0.15 mm; well sorted, grains subround;
terrigenous - common quartz 44$, undulose quartz

14$, composite quartz 8$, stretched metaquartzite
8$, plagioclase 2$, muscovite 1$, metamorphic
rock fragments 8$, clay 2$; allochems - glau
conite 1$, collophane 2$; orthochemical - medium

crystalline sparry calcite 8$, interstitial
limonite 2$; limonite occurs parallel to, and

accentuates, laminations; sample is finely cross-

bedded.
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NHR - 23: Coarse silty, very fine sandstone: limonitic,

calcitic, submature graywacke
- terrigenous

67$, allochemical 7$, orthochemical 25$; gram

size range
- 4.5 mm to 0.04 mm, median is 0.12

mm; poorly sorted, grains subangular to sub-

round; terrigenous
- common quartz 35$, undulose

quartz 10$, composite quartz 3$, stretched meta

quartzite 4$, orthoclase and plagioclase feld

spar 1$, metamorphic rock fragments 14$, trace

hematite; allochems - crinoid and pelecypod

fragments 3$, glauconite 2$, collophane 2%;
orthochemical - medium crystalline calcite 15$.

interstitial limonite 10$; of common quartz

grains, approximately half are elongate and

probably schistose in origin; metamorphic rock

fragments larger than other grains (median is

0.2 mm) and well rounded; collophane occurs

largely as replaced fossil fragments.

NHR - 3.6: Silty, very fine sandstone: limonitic, calcitic,

submature subgraywacke; terrigenous 70$, allo

chems 2$, orthochemical 28$; grain size range
-

0.7 mm to 0.02 mm, median is 0.07 mm; sorting

moderate, grains subangular; terrigenous
- com

mon quartz 47$, undulose quartz 8$, composite

quartz 3$, stretched metaquartzite 4$, ortho

clase 1$, metamorphic rock fragments 7$; allochems:

crinoid and brachiopod fragments 2$; orthochem

ical - medium crystalline sparry calcite 16$,
interstitial limonite 12$; much of common quartz

is elongate, probably schistose in origin; ortho

clase fresh.

THIN SECTIONS FROM KEY LOCALITIES

IVES BRECCIA

R - 100: Medium sandy, granule conglomerate: calcitic,

siliceous, submature quartzose chert arenite -

terrigenous 75$, trace allochems, orthochemical

25$; grain size range
- 16.8 mm to 0.08 mm,

median is 0.8 mm; poorly sorted, grains subangu
lar to round; terrigenous - common quartz 25$,
undulose quartz 2$, composite quartz 2$, chert

50$, microcline 1$; allochems - trace collophane
intraclasts and conodonts; orthochemical - clear

quartz overgrowths that bond predominantly
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quartz grains 10$, very finely crystalline to

finely crystalline chert cement that bonds pre

dominantly chert grains 10$, sparry calcite 5$;

quartz grains nearly all round; chert in larger

grains appears to have replaced oolitic, pellet-
iferous and intraclastic limestone; chert grains

subangular to round, tend to be larger than

quartz; some cherty cement is chalcedonic.

MARBLE FALLS FORMATION

Upper Marble Falls member

R - 110a: Crinoidal biosparite - allochems 70$, sparry

calcite 20$, micrite 10$; allochems - fine

grained micrite intraclasts 10$, trace ooliths,
crinoid fragments 20$, foraminifera 15$, brachio

pod fragments 10$, pelecypod fragments 10$,
elongate algal strips 5$; sparry calcite oriented

optically with crinoid fragments; slightly re

crystallized.

R - 110b: Fossilif erous, intraclastic, calcitic chert -

very finely crystalline to finely crystalline
chert has replaced 90$ of rock; before replace

ment, rock probably was fossiliferous intra

sparite; composition of original rock was:

medium grained intraclasts 50$, crinoid fragments

10$, brachiopod and pelecypod fragments 12$, fora

minifera 3$, sparry calcite (?)25$.

IVES BRECCIA

R - 115: Gravelly medium sandstone: calciti

submature, quartzose chert arenite

80$, trace allochems, orthochemical

size range 9.6 mm to 0.1 mm, median

sorting moderate, grains subangular

terrigenous - common quartz 25$, un

10$, composite quartz 6$, chert 38$

1$; allochems - trace collophane in

conodonts; orthochemical - clear qu

growths bonding mostly quartz grain

crystalline to very finely crystall
that cements mostly chert grains an

quartz grains 12$; quartz grains pr

well rounded, chert grains angular
and larger than quartz grains; some

chert granules and pebbles appear t

c, siliceous,
- terrigenous

20$; grain
is 0.6 mm;

to round;
dulose quartz

, microcline

traclasts and

artz over-

s 6$, aphano-
ine chert

d a few

edominantly
to subround

of the larger
o be replaced
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intraclastic or oolitic limestone.

CHAPPEL FORMATION

R - 120: Crinoidal biomicrite - terrigenous 1$, allo

chems 49$, sparry calcite 10$, micrite 40$;

terrigenous - fine, round, common quartz sand

1$; allochems - crinoid fragments 30$, fora

minifera 2$, brachiopod fragments 4$, trilobite

fragments 2$, pelecypod fragments 1$, echinoid

and bryozoan fragments 10$; poorly sorted,

packing moderate; sparry calcite in optical

continuity with randomly oriented crinoid frag
ments

MARBLE FALLS FORMATION

Upper Marble Falls member

R - 123: Algal biomicrosparite - allochems 50$, sparry

calcite 10$, microspar 40$; allochems - algal
tubules 50$; tubules are elongate, rounded at

ends, twisted, swirled into clumps and patches
like snakes, median length is 0.4 mm; entire

rock thoroughly recrystallized so that algal

fragments fade into matrix; rock might as well

be termed biolithite.

ROGERS HOUSE SECTION - RH

MARBLE FALLS FORMATION

Upper Marble Falls member

RH - 50: Fossiliferous intramicrosparite - trace ter

rigenous, allochems 35$, microspar 45$, finely
disseminated chert 10$, interstitial organic
matter 10$; terrigenous -

very fine, round, com

mon quartz sand; allochems - elongate unidenti

fied shell debris 20$, very fine intraclasts

15$; matrix is intimate mixture of microspar,
chert and organic matter; allochems are current

sorted elongate fragments reflect and accent

bedding; rock is thoroughly recrystallized.
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RAILROAD SECTION - RR

STRAWN FORMATION

RR - 40: Fine sandstone: calcitic, glauconitic, sub-

mature subgraywacke - terrigenous 63$, allo

chems 12$, orthochemical 25$; grain size range
-

1.6 mm to 0.06 mm; sorting moderate, grains sub-

angular; terrigenous
- common quartz 34$,

undulose quartz 7$, composite quartz 6$,
stretched metaquartzite 6$, orthoclase and

microcline 1$, metamorphic rock fragments 9$;
allochems - echinoid and crinoid fragments 3$,

brachiopod shells 3$, glauconite 6$; ortho

chemical - coarsely crystalline sparry calcite

25$; feldspar fresh; metamorphic rock fragments

larger, rounder than other grains (median about

0.3 mm); allochems distributed in placers and

streaks in which glauconite and brachiopod
shells are most abundant; sparry calcite crys

tals interlock to form mosaic.

RR - 9.8: Fine sandstone: calcitic, mature subgraywacke -

terrigenous 75$, allochems 5$, orthochemical 20$;
grain size range

- 0.4 mm to 0.05 mm, median is

0.18 mm, well sorted, grains subangular; terrig
enous - common quartz 54$, undulose quartz 4$,
composite quartz 5$, stretched metaquartzite

5$, microcline 1$, metamorphic rock fragments

6$; allochems - glauconite 3$, microsparite
intraclasts 2$; orthochemical - cement is sparry

calcite that extinguishes at same position

throughout slide; feldspar is fresh; metamorphic
rock fragments elongate, round, larger than

quartz grains (median is 0.25 mm); few ostracods

present .

RR - 0.9: Fine sandy, glauconitic, crinoidal biosparite -

terrigenous 2$, allochemical 58$, sparry calcite

30$, micrite 10$; terrigenous - fine, round,
common quartz sand 2$; allochemical - micrite

intraclasts 10$, crinoid fragments 30$, brachio

pod fragments 3$, fusulinids 2$, bryozoans 1$,
algal fragments 3$, glauconite 7$, collophane

2$; algal fragments very similar to those in

WLR - 24.2, R - 123; glauconite and collophane
replace some crinoid fragments; matrix is mosaic

of medium crystalline sparry calcite; packing
loose, sorting poor.
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BURLESON TANK SECTION, SOUTH - SBT

MARBLE FALLS FORMATION

Middle Marble Falls member - Gibbons conglomerate

SBT - 61.8: Medium sandy, pebble conglomerate: calcitic,

-limonitic, cherty, submature limestone and

chert arenite - terrigenous 80$, allochems -

5$, orthochemical 15$; grain size range
- 50 mm

to 0.04 mm, median is 5.0 mm; tightly packed;

bimodal, with gravel mode at 10 mm, sand mode at

0.4 mm; gravel mode consists of spherical, angu

lar to subround cobbles, pebbles and granules
of cherty spiculitic limestone and chert; sand

mode consists of well sorted, elongate, angular
chert and round quartz sand; terrigenous - com

mon quartz 5$, chert 20$, calcitic, spiculitic
chert 50$, limestone pebbles 2$, detrital hema

tite 2$, elongate chalcedony 1$; allochems -

brachiopod fragments 4$, collophane 1$; ortho

chemical -

sparry calcite 8$, interstitial
limonite 5$, chert 2$.

JOE LYLES WINDMILL WEST SECTION - WL

MARBLE FALLS FORMATION

Lower Marble Falls member

WL - 2.0: Spiculitic chert - allochems 10$, finely dis

seminated chert 90$, allochems - spicules 10$;
appears to be chert breccia recemented by chert

similar to that composing the angular fragments;
boundaries between particles and cement sharp,

non-gradational; fragments contain more spicules
than does cement; fragments are very finely crys

talline chert, cement is aphanocrystalline ; par

ticle size ranges from 15.0 mm to 0.5 mm.

WALTER LEWIS RANCH SECTION - WLR

MARBLE FALLS FORMATION

Upper Marble Falls member
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Algal, crinoidal biosparite - allochems 70$,
sparry calcite 20$, micrite 10$; allochems -

very fine microsparite intraclasts 10$, very

fine ooliths, trace, crinoid fragments 20$,
algal tubules and fragments 25$, foraminifera

3$, bryozoans 5$, brachiopod fragments 3$,
fusulinids 1$, sparry algal strips 2$, ostra
cods 1$; slightly recrystallized; micrite
streaks through center of slide; tightly packed,

poorly sorted.

Algal biomicrosparite - allochems 72$, micro

spar 25$, interstitial limonite 3$; allochems -

rounded, elongate algal tubules 60$, spicules
2$, crinoid fragments 5$, brachiopod fragments

5$; algae distributed in patches; sorting and

packing vary throughout slide.

WEST RICHLAND CREEK SECTION - WRC

MARBLE FALLS FORMATION

Upper Marble Falls member

WRC - 41.4: Algal biolithite - allochems 70$, microspar 20$,
sparry calcite 10$; allochems - fine microsparite
intraclasts 15$, elongate, rounded, sparry algal

strips 55$, trace spicules; algal strips not

oriented, but concentrated in clots and patches;

loosely packed, moderately sorted.

WRC - 37: Fine sandy, crinoidal biomicrosparite - terrig
enous 7$, allochems 43$, microspar 25$, micrite

20$, interstitial limonite 5$; terrigenous - fine

to medium, well rounded, common quartz sand 4$,
medium, subround chert 2$, detrital hematite

1$; allochems - trilobite fragments 10$, pelecy

pod fragments 5$, crinoid fragments 12$, fusu

linids and other foraminifera 2$, glauconite 2$,
collophane 2$, micrite and microsparite intra

clasts 10$; entire rock recrystallized to micro

spar, poorly sorted, packing varies.

Lower Marble Falls member

WRC - 15.5: Organic, crinoidal biomicrosparite - allochems

37$, microspar 33$, interstitial limonite 5$,

WLR - 24.2:

WLR - 8.3:
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organic matter 25$; allochems - crinoid frag
ments 25$, brachiopod fragments 5$, bryozoans
4$, pelecypod fragments 1$, corals and other

fragments 2$; packing loose; thoroughly re

crystallized.

WRC - 1.0: Fossiliferous intramicrosparite - allochems

30$, microspar 70$; allochems - fine, rounded

micrite intraclasts 15$, fine ooliths 2$, fora
minifera 10$, primitive fusulinids 3$; loosely
packed, poorly sorted; inasmuch as packing is

so loose, this rock is probably recrystallized
intramicrite.
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