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Geology of Hood Spring Quadrangle, Brewster

County, Texas’
ROY W. GRAVES, JR.

ABSTRACT

The Hood Spring quadrangle, in the
central part of Brewster County, Texas,
contains a segment of the southeast rim
of the Marathon basin. It includes a part
of the complexly folded and [aulted Paleo-
zoic rocks that occur in the center of the
Marathon basin and also includes Creta-
ceous rocks exposed in the Maravillas
scarp. This scarp has three stratigraphi-
cally separatc cuestas that are formed by
southeastward gently dipping beds. The
southwestern corner of the quadrangle con-
tains a faulted and folded segment of the
Santiago Mountain range.

Rocks of Cambrian (Dagger Flat forma-
tion), Ordovician (Marathon, Alsate, Fort
Penla, Woods Hollow, and Maravillas for-
mations), Devonian (Caballos novaculite),
and Pennsylvanian (Tesnus formation)
ages occur in the area of Paleozoic out-

crops. A conodont fauna from the upper
part of the Caballos novaculite indicates a
Middie to Upper Devonian age for those
beds. Most of the Cretaceous rocks exposed
in the quadrangle belong to the Comanche
series (Glen Rose, Maxon, Walnut—Co-
manche Peak, Edwards, Kiamichi, George-
town, Grayson, and Buda formations) and
are similar to equivalent age strata in cen-
tral Texas. Gulf series rocks (Boquillas
and Terlingua formations) have a re-
stricted occurrence in Lhe southwestern
corner of the quadrangle.

Tertiary intrusions include plugs, dikes,
and sills of rhyolite, trachyte, and basalt
which cut Cretaccous and Paleozoic rocks.
These intrusives belong to the southern
Trans-Pecos Texas suile of alkalic igneous
rocks.

INTRODUCTTON

LocarioN

The Hood Spring quadrangle, Brewster
County, Texas, is approximately 15 miles
southeast of the village of Marathon (fig.
1). It is a 15-minute quadrangle extending
west and south from the intersection of
103°00” west longitude and 30°00” north
latitude and includes a large segment of
the southeast part of the Marathon basin.
State highway No. 227 from Marathon,
Texas, to Big Bend National Park traverses
the western part of the quadrangle.

PurprosSE AND ScoPE OF THE WORK

This investigation is a part of the cur-
rent Trans-Pecos Texas mapping program
of the Bureau of Economic Geology, The

1 Presented in partial fulfillment of the requirements for
the degree of Doctor of Philosophy, The Universily of Texas,
May 1949.

Universily of Texas. The Marathon region
has been under geologic investigation,
both in reconnaissance and in detailed
studies, since 1890. A comprehensive sum-
mary of the history of geologic explora-
tion in this area is given by King (1937,
pp. 2-3), who included in his report on
the Marathon region the reconnaissance
geology of the northern part of the Hood
Spring quadrangle. The present report is
a detailed study of the geology of the
Hood Spring quadrangle.

FieLp WoRrk

The writer first visited the Marathon re-
gion with Charles Laurence Baker in the
summer of 1937 and in 1939 spent ap-
proximately six weeks in the field as as-
sistant to S. S. Goldich. Several weeks
were spent in 1940 collecting samples of
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the Paleozoic limestones and shales for
determination and identification of the
conodont faunas (Ellison and Graves,
1941; and Graves and Ellison, 1941). De-
tailed field work was carried on from July
15 to September 1, 1947, and during the
months of June and August 1948.

The writer is indebted to Mr. R. B. Haynie
and Mr. R. L. Manly for assistance in the
field; to Dr. L. W. Stephenson, of the
U. S. Geological Survey, for the privilege
of discussing, in the field, broader aspects
of Cretaceous stratigraphy; and to Mr.
W. S. Adkins, of the Shell Oil Company,
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PHYSIOGRAPHY

PHYsicAL FEATURES

The Marathon region is an erosional
basin that occupies roughly the center of
a broad struclural dome. The basin is
bounded on the north, east, and southeast
by gently outward-dipping strata that are
younger in age and gencrally different in
composition than the central, folded rocks.
On the southwest flank, it is bordered by
the Santiago Mountain range, which is a
steeply dipping monoclinal flexure.

The region presents interesting contrasts,
in hoth geological and physiographic fea-
tures. The bounding escarpment of the
Marathon basin, with the gentle slopes of
its rim-rock limestone cuestas, conlrasts
sharply with the lower-lying interior plains
and hogbacks. In general, these contrasts
are the result of the superior resistance of
the bordering limestoncs under the pre-
vailing semiarid climate. King (1931, pp.
12-25; 1937, 3-19) has discussed the
phvsiographic features of the Marathon
region, and the discussion here will there-
fore be limiled to the physiographic fea-
tures of the Hood Spring quadrangle.

The quadrangle presents five distinctive
tvpes of physiographic features: (1) the
Paleozoic hogbacks, (2) the rim-rock es-
carpment (Maravillas scarp), (3) the San-
tiago Mountains, (4) a bolson alluvial
plain, and (5) igneous inltrusive peaks.
In the northwest corner of the quadrangle
are outcrops of complexly folded and
faulted Paleozoic rocks. The most promi-
nent features of this area are the northeast-
trending novaculite hogbacks of the Tinaja
Mountains and a group of olive-drab hills
of intricately folded sandstones and shales
that lie between the Tinaja Mountains and
the Cretaccous limestone rim-escarpment.
On the southeast rim of the basin the Cre-
taceous rocks form three escarpments with
accompanying cuestas. The northwestern-
most is formed by the Glen Rose lime-
stone, the middle one by the overlying Ed-
wards limestone, and the third by the
Georgetown limestone. Thesc three escarp-
ments, which collectively were called Ma-

ravillas scarp by Hill (1900, p. 4), lie
almost completely within the Hood Spring
quadrangle and trend in a northeast direc-
tion. The limestone beds in the escarp-
ments and cuestas dip gently to the south-
easl. '

The Santiago Mountain range extends
across the southwest part of the quad-
rangle, southwest of Maravillas Creck, and
is a narrow belt of folded limestones bor-
dering the Marathon basin on the south-
wost. The south and southeastern parts of
the quadrangle are occupied by an alluvial
plain of the bolson type. This area is con-
sidered to be the northwest extension of the
broad synclinal {lexure which occupies a
posilion between the junciions of Mara-
villas and San Francisco Crecks with the
Rio Grande (Baker and Bowman, 1917, pp.
152-153).

Intrusive igneous rorks form prominent
ropographic fealures on the southwest and
northeasl ends of the Maravillas scarp. At
the southwest end of the escarpment these
intrusives are plugs intruded in the Glen
Rose and Edwards limestones and now
stand above the cuestas as high conical
peaks. At the northeast end of the escarp-
ment the intrusives are sill-like bodies in
the Tesnus formation.

ERrROSIONAL AGENCIES

Running water is the predominant ero-
sional agency in this region, which is sub-
jected to occasional torrential rains. Vio-
lent flash floods occur in localized areas,
resulting in the transportation of large
rock fragments for short distances in the
intermittent stream courses. The northwest,
west, and southwest parts of the quad-
rangle are drained hy Maravillas Creek
and the north and northeast areas by San
Francisco Creek. Most of the central, south,
and southeast arcas drain into the south-
east bolson. Headward erosion hy several
consequent streams on the dip slope of the
cuestas has cut through the Maravillas
scarp into the area of folded Paleozoic
rocks, Where the streams have not pro-
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gressed so far, they have cut down to the
Paleozoic rocks beneath the cuestas.

Chemical weathering appears to be of
minor importance. Solution-pitted surfaces
occur on the dip slopes of the limestone
cuestas, and the igneous rocks of the area
generally disintegrate into slabby masses
following flow structure lines or into
rounded, spheroidal boulders probably
originating from exfoliation.

CLIMATE AND VEGETATION

The climate of Trans-Pecos Texas is
arid to semiarid. Annual rainfall ranges

from 8 to 17 inches, about half of which
comes during the late summer months.
Temperatures reach a maximum of about
110° F. and may fall to as low as 0° F.
The average mean temperature of the sum-
mer months is 60° F. and of the winter
months 45° F,

Vegetation is that found typically in the
semiarid regions of the Southwest and in-
cludes cholla, lechuguilla, sotol, ocotillo,
prickly pear, catclaw, creosote bush, and
sage, and mesquite, cottonwood, live oak,
cedar, and persimmon trees.



GENERAL GEOLOGY

DisTtrIBUTION OoF Rocks

Only a part of the rock sequence of the
Marathon basin (Table 1) is exposed in
the Hood Spring quadrangle. The succes-
sion of the pre-Permian rocks is incom-
plete in most places because some of the
Lower and Middle Ordovician strata have
been eliminated by thrust faulting. In a
small area in the northwest part of the
quadrangle a complete sequence of rocks
from the Upper Cambrian Dagger Flai
sandstone Lo the Lower Pennsylvanian Tes-
nus formation (fig. 2) is exposed. Lime-
stones and cherts of the Maravillas forma-
tlon and novaculite and chert of the Ca-
ballos formation predominate in the Ti-
naja range and in the ridges and scattered
hogbacks to the northwest. Tesnus sand-
stones, quartziles, and shales are com-
plexly folded in the wide belt of rugged
hills between Tinaja range and the Mara-
villas scarp. The formation also occupies
the synclinal troughs between the hog-
backs. The Glen Rose formation in the
Maravillas scarp rests with angular un-
conformity on folded Tesnus sandstone
and shale (Pl. II).

The Crelaccous rocks comprising most
of the strata of the Hood Spring quad-
rangle are mainly limeslones with some
interbedded marls and sandstones. Co-
manche rocks predominate in areal extent
and thickness and in one small area, in
the southwest corner of the quadrangle,
rocks of Gulf age are exposed.

Igneous rocks are all fine-grained in-
trusives occupying individually only rela-
tively small areas but forming the highest
peaks in the quadrangle. Plugs, dikes, and
sill-like intrusions occur in more than 30
separate, distinct bodies.

CAMBRIAN SYSTEM

DAGGER FLAT SANDSTONE

Distribution and lithology.—The Dag-
ger Flat sandstone is exposed at one local-
ity in the extreme northwest corner of the

SE
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Marathon
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Fic. 2. Cross section of Paleozoic rocks in the northwest corner of Hood Sprin

Buttrill ranch.
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quadrangle (fig. 2). This exposure, only ~The upper contact is concealed by allu-
a few hundred feet wide, is the southern vium and vegetation but is tentatively
end of the belt mentioned by King (1937, placed at the base of the dark gray lime-
p. 22) as “displayed for a distance of 4 stones of the overlying Marathon lime-
miles northeast from the Buttrill Ranch.”  stone. Nol more than 300 feet of the Dag-

Table I. Geologic formations in the Marathon region.!

THICK NESS
AGE FORMATION (feet)
Recent Alluvium [
Pleistocene (?) Terrace gravel 10-100
Tertiary Lava and tuff 3,000
Unconformity -
Culf Cretaceous Tetlingua formation 1,200+
Boquillas formation 7004
Comanche Cretaceous
Buda limestone 604
Washita group Grayson marl 20-70
Georgetown limestone 175500
Frederickshurg group Kiamichi marl 40+
Edwards limestone 150-300
Comanche Peak undifferentiated
Walnut 50+
Trinity group
Maxon sandstone 60-150
Glen Rose formation 400-550
Unconformity -
Triassic (?) Bissett conglomerate 700
Unconformity
Tessey limestone 1,000
Cgipitan limestone 1,800
Word formation 1,500
Permian Leonard formation 1,800
Unconformity
Wolfcamp formation 500
Unconformity
Gaptank formation 1,800
Pennsylvanian Haymond formation 3,000
Dimple limestone 300-1,000
Tesnus formation 300-7,000
Unconformity.
Devonian (?7) Caballos novaculite 250600

Unconformity
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Upper Ordovician Maravillas chert 100-400
Woods Hollow shale 180-500
Middle Ordovician Fort Eeﬁa formation 175
Lower Ordovician Alsate shale 25-100
Marathon limestone i 350-960
Upper Cambrian Dagger Flat sandstone 300+

(base concealed)

1 Modified fiom King (1937, p. 21).

ger Flat is exposed because it is covered
by alluvium. The Dagger Flat in this area
is a medium-grained,” tan or buff sand-
stone which weathers to a light brown
and includes interbedded moderate brown,
medium-grained, sandy limestones which
are sparingly fossiliferous.

Fauna and age—The only Dagger Flat
fossils seen in this area were fragmentary
and unidentifiable. King (1937, p. 23)
stated that in the Marathon basin, the for-
mation is characterized by Agnostus, Lin-
gula, and Obolus, and that the formation
probably is of Upper Cambrian age.

ORDOVICIAN SYSTEM
MARATIION

Distribution  and  lithology—In the
northwest corner of the quadrangle, the
Marathon limestone is predominantly
limestone, with some interbedded shale,
chert, sandstone, and several beds of edge-
wise limestone conglomerate. Both the
upper and lower conlacts of the formation
are obscured by rubble, vegetation, and
alluvium. The beds are vertical and are
approximately 800 feet thick.

The limestones are flaggy, dense, dark
gray to grayish black. The sandstones are
fine to medium grained, moderate hrown,
weathering to a rough, darker hrown sur-
face. The shales are slightly fissile with
a splintery fracture and are moderate
olive-brown to light brown. The edgewise
conglomerate is composed of flat, medium

LIMESTONE

2 In this paper, grain sizes of sedimentary rocks are those of
the Wenlwerlh scale.

gray pebbles of limestone half an inch to
4 inches long embedded in a darker gray,
fine-grained limestone matrix.

Fauna and age—Only a few unidenti-
hiable graptolite fragments were found in
the Marathon limestones at this locality.
According to King (1937, p. 30), the for-
mation is equivalent to the Deepkill of
New York and is of Beekmantown age.

ALSATE SHALE

Distribution and lithology.—A narrow
band of Alsate shale crops out in the north-
west part of the quadrangle parallel to the
exposures of the Marathon limestones and
shales. Exposures are poor because the
gentle slope is littered with rock debris.
The beds are vertical and are estimated to
be 200 feet thick. At this locality, the for-
mation 1s predominantly shale with some
interbedded calcareous, pale brown sand-
stone and dense, medium gray, laminated
limestone, all of which weather lo a mod-
erate yellowish brown.

Fauna and age.—No specifically identifi-
able fossils were found in the Alsate shale
in the area, but elsewhere in the Marathon
basin, King (1937, p. 32) reported grapto-
lites, brachiopods, and trilobites that are
indicative of a late Beekmantown age.

FORT PENA FORMATION

Distribution and  lithology.—At the
single exposure of the Fort Pefia formation
in the northwest corner of the quadrangle
the upper and lower contacts are obscure,
but the beds are vertical and arc approxi-
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mately 150 feet thick. The rocks are dense,
fine-grained, brownish-gray limestones that
have a conchoidal fracture and weather io
a distinctive yellow brown. Interbedded
with the limestones are somc medium-
grained, medium dark gray, calcareous
sandstones and light brown shales.

Fauna and age—Only a few oboloid
brachiopods were found in the Fort Pefia
rocks in this arca. Graptolites and brachio-
pods are reported by King (1937, p. 34)
from the Fort Pefia strata, and these indi-
cate a possible Chazyan age. This correla-
tion is confirmed by the conodonts (Graves
and Ellison, 1941, p. 4) that are com-
parable to typical Plattin and Decorah
faunas of the Mississippi Valley.

WOODS HOLLOW SHALE

Distribution and lithology—The Woods
Hollow shale crops out in three places in
the Hood Spring quadrangle. One expo-
sure is al the base of the ridge in the ex-
treme northwest corner of the quadrangle.
Here upper and lower contacls are fairly
well exposed, and the vertical beds are
approximately 100 fect thick. The rocks
are mostly grayish-green and grecnish-
black, thinly laminated, splintery shales
with minor interbedded thin, dense, hrown-
ish-gray limcstone. The smallest exposure,
about 50 feet in diameter, occurs along
the trace of the northwesternmost thrust
fault on the northeast end of the hoghack
that parallels the Tinaja range on the
northwest. The third exposure is at the
center of an anticlinal valley in this range
and is about 100 feet wide and 2 miles
long. Here the formation is composed of
hard, fissile, grayish-olive shale that is
cut by numerous diagonal bands of
caliche.

Faung and age.—The formation contains
graplolitcs, bryozoans, trilobites, mollusks,
and brachiopods that indicate a Middle
Ordovician age (King, 1937, pp. 35-36)
and may possibly be correlated with the
Trenton. The conodont fauna from the
limestones of the Woods Hollow (Graves
and Ellison, 1941, p. 5) indicates a corre-
lation with the Plattin and Decorah.

MARAVILLAS FORMATION

Distribution and lithology.——The Mara-
villas limestones and cherls are prominent
on the northwest slopes of Lthe hoghacks.
One outerop approximately 50 feet wide
occurs along the trace of the thrust fault
that parallels the Maravillas scarp for a
distance of about 8 miles northeastward
from the southwest end of the escarpment
(PL 1). In many places in the Hood Spring
quadrangle, the lower contact of the Mara-
villas formation is a fault contact where
the Maravillas has overridden Tesnus
shales and sandstones. It ranges in thick-
ness from a few fcet along one of the
faults to approximately 300 feet in the
Tinaja Mountains. The formation is com-
nosed of fine lo medium-grained, medium
dark gray to grayish-black, fossiliferous
limeslones interbedded with dense, black,
nodular to bedded chert. The chert is most
abundant near the middle and upper part
of the formation.

Fauna and age—The most prominent
fossils are graptolites, corals, brachiopods,
and bryozoans which King (1937, p. 42)
interpreted as Upper Ordovician in age. A
similar fauna is known from the equiva-
lent of a part of the Montoya limestone of
the El Paso area. The conodont fauna
{Graves and Ellison, 1941, p. 5) is simi-
lar to that of the Maquoketa shale of the
Mississippi Valley.

DEvVONIAN SYSTEM
CABALLOS NOVACULITE

Distribution and lithology —The Cabal-
los novaculile is the main ridge-maker of
the Marathon region. The hogbacks of the
area are capped and controlled by resistant
cherts and novaculite. Most of the ridges
of the Tinaja Mountains and the hills and
hogbacks to the northwest are composed
of the rocks of this formation (Pl TIT).

The lower contact of the Caballos no-
vaculite is commonly a fault contact, where
the Caballos has heen thrust over the Tes-
nus shales and sandstones, faulting out
one or more of the members of the Cabal-
los. The upper contact with the Tesnus
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formation is unconformable and not well
exposed. The formation was divided by
King (1937, p. 47) into five members:
(1) lower chert, (2) lower novaculite,
{3) middle chert, (4) upper novaculite,
and (5) upper chert.

The physical and chemical character-
istics of the Caballos novaculite are simi-
lar to those of the Arkansas novaculite.
The cherts are dense, handed, and show
a variety of colors from light tan or light
gray to green, ved, purple, and black.
King (1937, p. 47) reported an average
thickness of 200 feet in the northwest part
of the basin and a maximum thickness of
GO0 feet in the south part of the basin. The
variation in thickness of the formalion in
the south part of the Marathon basin is
illustrated in the following sections, which
also show a distinct variation in the com-
position of the upper novaculite member.

Section in the eatreme northwest corner of the
Hood Spring quadiangle (PL. VIII and Pl 111, 4).

Thickness
(feet)
Tesnus formation,
Caballos novaculite—
Upper cheit member.
6. Covered. Some pale reddish-

brown tianslucent chert in float
with a few blocks apparently in

place . 85
Upper nevaculite member.
5. Light gray to white, porccla-

neous novaculite in beds 2 10 8
feet thick. Very badly shattered.
The shattered angular blocks
weather 1o white porcelancous
appeatance and are stained ot-
ange along some of the fractures 198
Middle chert member.

4. Covered ___ o . 63

3. Shallow gully within outcrop
area of memher. Mostly covered.
Appears to be interbedded thin,
fissile, siliceous, olive-drab, dull-
lustered shale and thin-hedded,
black and grayish-black, dull-
lustered chert . . 24

l.ower novaculite member.

2. Small low ridge 2 to 3 fcet high
of light gray to white, porcela-
neous novaculite which is badly
shatlered. Weathers to angular
blocks of white porcelaneous ap-
pearance with some dark giay to
orange stalning . _ 17

Thickness
(feet)

Lower chert member.
1. Mostly covered. Appears to be
dense, tan to gray, translucent
chert

Section one-fourth of a mile southeast of Thice-
Mile Hill (Santiago Peak quadiangle) (fig. 3).

Thickness

(feet)

Tesnus formation—

12. Bright grayish-gieen, hard, fis-
sile, splintery shale . ... ...

11. TInterbedded black chert and si-
licified bieccia-conglomerate in
beds 1 inch to 1 feot thick. Con-
glomerate heds average 3 inches
in thickness, composed of green-
ish-giay, angular cheit granules
cemented by black chert. ... . 20

Caballos novaculite—
Upper chert member,

10, Mostly covered. Few scattered
outciops of green, dull-lustered
chert or siliceous shale and some
giay to gieen translucent chert.

In upper pait of interval ap-

pears some light gray and green-

banded, translucent chert . ___. 150
Upper novaculite member,

9, White, massive novaculite which
is badly shattered ... 35

8. Brown and giay-banded, trans-
lucent chert in heds 1 inch to 2
inches thick. Seme black chert
with thin white, brown, or pale
green bands. Banding and bed-
ding may be irregular or undu-
latory. Scme giay chert with
purplish bands or streaks .. 117

7. Light biown, irregulaily bedded,
dull-lustered chert containing in
places  gieenish-gray  nodules.
Beds 1ange from 1 inch to 1
foot in thickness ... . __ 40

6. Light brownish-gray, somecwhat
banded chert in beds 1 inch to
18 inches thick . . 0

5. Dense, white, dull-lustcred, shat-
tered novaculite in beds 1 foot to
4 feet thick. Jointed approxi-
mately perpendicular to bedding
planes. Weathering stains sur-
faces orange, brown, and black . 83

Middle chert member.

4. Covered. Ant hills show frag-
ments of green to greenish-gray,
thin-bedded, fissile, siliceous
shale . ... 34
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Thickness

(feet)

Lower novaculite member.

3. Low ridge of light gray, shat-
tered, porcelaneous novaculite
which weathers to white suifaces 57

Lower chert member.

2. Covered. At contact with under-
lying Maravillas cheit the Cabal-
los is light gray, moderate to
very dark rved chert. In some
places are small outciops of light
gray to tan, massive, translucent
chert in beds 1 foot to 4 feet
thieck . .. 33

Total Caballos __ ... 619

Maravillas formation—
1. Light giay, banded chert in beds
6 to 18 inches thick with some
interbedded, dark gray, fine-
grained limestone .. ... ___

Fauna and age.—Fossils have been re-
porled from only a few localilies of the
Caballos novaculite in the Marathon re-
gion. King (1937, p. 52) reported cono-
donts, linguloid brachiopods, and Radio-
laria. The following conodonts were col-
lected by the writer (Graves, 1952) from
the upper chert member on East Bourland
Mountain (Monument Spring quadrangle)

and were identified by Dr. S. P. Ellison:

Palmatolepis perlobata Ulrich and Bassler
Palmatolepts subperlobata Branson and Mehl
Palmatolepis delicatula Branson and Mehl
Palmatolepis sp.

Polygnathus sp.

Hindeodella sp.

Ozarkodina sp.

Synprioniodina sp.

The limestone lens in the upper chert
member in the Payne Hills (Monument
Spring quadrangle) in the norlhwestern
part of the Marathon basin yielded the
following conodonts in acetic acid resi-
dues:

Icriodus curvatus Branson and Mehl

Icriodus latericrescens Branson and Mehl
Icriodus symmetricus Branson and Mehl
Palmatolepis sp.

Spathognathodus aculeatus Branson and Mehl
Spathognathodus stabilis Branson and Mchl
Bryantodus sp.

Centrognathodus (?) sp.

Ligonodina (?) s

Oistodus sp.

Oistodus inclinatus Branson and Mehl
Ozarkodina sp.

Hibbardella (?7) sp.

The presence of Palmatolepts and Icri-
odus indicates that the upper chert mem-
ber of the Caballos formation is Middle to
Upper Devonian age (Ellison, 1946, fig.
2; pp. 105-107). This fauna correlates
with the Wood{ford shale of Oklahoma and
with the Chattanooga and Grassy Creek
shales of the Mississippi Valley.

PENNSYLVANIAN SYSTEM
TESNUS FORMATION

Distribution and lithology.~—The Tesnus
sandstones and shales occupy most of the
troughs of the inter-hoghack areas and
underlie the Glen Rose cuesta of the
Maravillas scarp (Pl. II). Between the
Maravillas scarp and the Tinaja range,
sandstones and quarizites of the formation
form a series of low hills and hogbacks.
The lower contact with the Caballos for-
mation is not well exposed, and in only
two places was the basal conglomerate
observed. The upper contact with the Dim-
ple formation is not seen because the
highly folded sandstones and shales of
the Tesnus disappear under the Cretaceous
limestone in the Maravillas scarp. The
formation is chiefly sandstone and is esli-
mated to be several thousand feet in thick-
ness. Throughout the Marathon basin, the
Tesnus has a varied lithology, predomi-
nantly shale at the base and sandstone and
quartzite in the upper parts. The composi-
tion changes to the south and southeast
and the lower part of the formation is
predominantly sandstone in the Hood
Spring quadrangle. The formation may be
considered to be one of interbedded sand-
stones and shales, with some arkose, chert,
and a basal conglomerate. The shales are
hard, fissile, green, red, brown, and black.
Sandstones are mostly dense, thin-bedded,
greenish-brown, fine-grained rocks locally
quartzitic. These rocks weather to a rusty
brown or olive-drab. The green color is
produced by a chloritic matrix.
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Fauna and age.——The known fossils are
poorly preserved and are not diagnostic.
King (1937, pp. 01-62) stated that the
formation is probably conformable with
the overlying Lower Pennsylvanian Dim-
ple limestone and that the plant remains
and Foraminifera indicate that the forma-
tion, in its upper part at least, is of Lower
Pennsylvanian age. Conodonts {rom both
the thin limestone beds of the Tesnus-
Dimple transition zone and from the Dim-
ple limestones (Ellison and Graves, 1941,
p. 2) indicate a correlation with the Smith-
wick of ceniral Texas and with the Wapa-
nucka and lower John’s Valley shale of
southern Oklahoma. The underlying Tes-
nus is therefore older than rocks of that
age.

CRETACEOUS SYSTEM
GLEN ROSE FORMATION

Distribution and lithology.—The Glen
Rose formation forms the northwest cuesta
of the Maravillas scarp and caps the hills
and small cuestas that are the basinward
erosion remnants of the Maravillas scarp.
It occurs in a small outcrop near the base
of the large ridge in the southwest part of
the quadrangle and is involved in the
thrust-fault ridge thai trends paralfel to
Maravillas Creek in that area.

The formation is composed of thick-
bedded, light gray to cream, fine-grained,
dense limestones with some interbedded
marls and sandstones. Alternating marls,
limestones, and fine-grained, ripple-
marked, and cross-bedded sandstones and
siltstones are characteristic of the upper
part of the formation. The limestones and
marls contain abundant small shell frag-
menis. Based on 11th0100‘y, the upper part
of the Glen Rose 1s interpreted to be a
near-shore or littoral facies. Everywhere
in the Hood Spring quadrangle a brown,
red, purplish, or light gray conglomerate
is present at the base of the formation. The
conglomerate is composed of sandstone,
limestone, novaculite, and cherl pebbles,
and cobbles half an inch to 6 inches in
diameter dexived from the Paleozoic rocks,

embedded in a cherty to sandy matrix,
Interbedded with the conglomerate are
thick beds of medium to coarse-grained,
calcareous sandstone,

Stratigraphic relations.—The Glen Rosc
rests with angular unconformity on the
highly folded Tesnus sandstones and
shales. The upper contact with the Maxon
sandstone is conformable. The formation
has a uniform thickness of about 475 feet
in the Maravillas scarp. Sections of the
formation follow.

Seciion of Glen Rose formation in notch north-
cast of Hill 4750 in the northeast part of the Hood
Spring quadiangle.

Thickness
(feet)

Maxon sandstone—

Pink, cioss-bedded, fine-grained
sandstone 1.0
Glen Rose foimation—
27, Cream-colored marl _______ 8.5

26. Small ledge of cream to pink-
ish-tan, fine-grained, calcareous,
slightly cross-bedded sandstone. 1.5

25. Fine-grained, argillaceous, lami-

nated, somewhat 1ipple-marked

sandstone .. 5.5
24, Nodular marl which weatheis to

light cieam-yellow ______ 21.0

23. Small ledge of tan, nodular,
dense, fine-giained limestone in
beds 18 inches thick . 3.0

22. Intethedded yellowish to cream-
colored mail and light tan to
srayish-tan, nodular, thin-bedded
limestone. Sparingly fossiliferous 43.0

21. Moderate yellowish-brown, dense
limestone which weathers 1o
tounded  yellowish, light brown
surfaces

20. Light gay, yellow-mottled lime-
stone ... 0.5

19. Covered. Pro])ably ‘marl 12.0

18. Ledge of light brown, dense
limestone in beds 1 foot to 14
feet thick containing numerous
rudistids __ S 36.5

17. Light cieam- colored marl with
few interbedded ledges of nodu-
lar, rudistid-bearing limestone
which contains shell fiagments.
Lower 16 fcet contains Poro-
cysits. Upper 64 feet contains
abundant Orbitoline . ____116.0

16. Bed of grayish-yellow, dean* ar-
gillaceous limestone or Lalcaxe-
ous siltstone 15

15. Light cream-colored mail . 6.5

14. Promment clift-forming, dark
tan, rudistid-bearing, dense lime-
stone .o . 520




13.

12.

11.

10.

=S
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Thickness

Partly covered. Some interbedded
dark tan, dense, lithographic
limestone in beds 6 to 18 inches
thick, and light gray marl. Forms
a gentle to steep slope between
two cliffs. Ncar top are two beds
of limestone each 3 feet thick ..
Datk tan to buff, massive, cliff-
forming, dense, finc-grained lime-
stone with subconchoidal frac-
ture, in beds 2 to 15 feet thick
which weathers to medium gray
to  modeiate  reddish-orange.
Thinner heds weather to slaty,
somewhat rounded, small slabs.
Base of zone somewhat [ossilif-
erons containing unidentifiable
pelecypods and gastiopods. Few
scattered mnodules of calcite 1
inch to 3 inches in diameter near
hase. Highly fossiliferous cream-
colored limestonc 67 feet above
base contains small pelecypods
and gastropods
Fine-grained, algﬂla(‘eous hme
stone which weatheis into nod-
ules e
Single hed of tan, dense, very
finc-grained limestone with sub-
conchoidal fracture. Weathers
medium giay I
Light gray to tan, sandy lime-
stone  which locally containg
stteaks of chert granules and
coaise sand
Light g1ay to 1an, coarse- gralned
somewhat sandy limestone in
heds 1 inch to 3 inches thick
Calrareous, sandy, conglomeratic,
medivm to finc-grained sandstone
which has thin band of chest
granules at top
Giayish-pink to light tan, fine-
grained, well-indurated sand-
stonc. Weathers into dark gray-
ish-Lrown angular blocks ...
Light brown, fine-grained, con-
glomeratic, a1gillaceous sandstone
which weathers to rounded, gray-
ish-hrown suifaces. Top 6 to 9
inches contains granules of chert.
Small nodules of calcite thiough-
out __

Covered oo
Sandy conglomerate _ o
Pale rveddish-brown, dense, fine-
grained sandstone with few scat-
tered granules and pebbles of

chert. Weatheis datk 1eddish
brown .. e
Moderate r(‘ddlsh brown, sandy,
calcareous Longlomelat(‘ com-

posed of coarsc sand to pebbles
1 inch in diameter. Pehbles are
novaculite and green and black
chert. Beds ate 1 foot to 2 feet

(fect)

33.0

86.0

55

6.0

1.5

0.5

6.5

6.5

5.0
2.0

3.0

17
Thickness
(feet)
thick and are s<ilicified in some
paits ... 6.5
Total Glen Rose . . 478.0

Tesnus foimation—

Fine-grained sandstonc bleached
light e¢ream to tan. Only about 1
[oot of formation visible beneath
Glen Rose conglomerate .. ...

Composite section of Glen Rose from Hill 4105
to 1111 4250 in the west-central part of the Hood
Spiing quedrangle.

Thickness
(feet)

Maxon formation—

Cross-bedded sandstone

Glen Rose formation—

47.

46.
45.

44.

43.
42.

41.
40.

39.

38.
37.

36.

34.

33.
32.
31

Prominent ledge of light brown
to moderate 1eddish-biown lime-
stone .. .
Light gray, nodular mail con-
taining shell fragments
Tan, dense, nodular
containing Trigonia
Tylostoma . oo o
Interhedded cream to tan marl
and thin-bedded, very fine-grained
sandstone. Marl contains abun-
dant shell fragments . __
Tan, dense limestone ..
Gl'lylbh vellow marl. Nonfossilif-
erous

Tan, dense hmestone N
lntm])(‘ddf-d light gray to cream-
colored mail and nodular lime-
stone containing abundant shell
fiagments, Marl and limestone
contain  Protocardia, Trigonia,
Pecten, Tapes, and other peleey-
pods, and gastropods
Ledge of pale yellowish- })rown
dense limestone which weathers
to 1ough light gray surfaces
Tan, fragmental shell marl ___
Small ledge of pale reddish-
brown limestone with fragmental
appeaiance, containing laige
elongate Foraminifera on weath-
ered smfaces
Ciream-colored
shell fragments ___

Light tan, dense, subhthog1aph1c
limestane. which weathels to light
may {lattened nodules . ___
Cream to tan mail with a lew
thin beds of limestone which
weather to nodules. Beds contain
Orbitoling
Tan, dense limestone
Light gray “Orbitoling” mail ...
Tan, nodular limestone which
weathers light gray

limestone,
Exogyra,

marl containing

2.0
4.0

2.0

14.0
1.0

6.5
1.0

15.0

1.0
7.5

0.5
2.5

2.5
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30.
29,
28.

27,

26.

24.

23.

22.

21

20.

19.

18.
17.

16.
15.

14.
. Ledge of light brown, dense, mas-

12,

11.

10.
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Thickness

(feet)

Cream and gray marl containing
shell {ragments ..
Tan, dense limestone which
weathers to light gray nodules .
Inteibedded light gray to tanm,
nodular marl and limestone, con-
taining Protocardia, Trigonia ...
Light brown, dense, sublitho-
graphic limestone which weath-
ers darker brown .
Small ledge of grayish-yellow
siltstone which weathers to round-
ed cobbles and boulders ... ..

. Light brownish-gray, dense, flag-

gy limestone in beds 1 inch to 3
inches thick ..
Small ledge of light browmqh
gray, dense, nodular, argilla-
ceous limestone. Contains Poro-
CYStS e S
Grayish- yellow to cream- -colored
marl containing abundant Poro-
cystis and shell {ragments ...
Tan, dense, sublithographic lime-
stone having subconchoidal frac-
ture. Beds 1 foot to 3 feet thick;
contain abundant large rudistids
Tan, dense, sublithographic lime-
stone in beds 2 to 6 inches thick,
weatheling light gray. Contains
Porocystis, Tvlostoma, Piotocar-
dig o e
Tnterbedded eream to gray, nod-
ular limestone and marl. Con-
tains abundant Orbitoling and a
few Tiigonia, Tylostoma, Proto-
cardig o
Ledge of tan, dense limestone
which weathers light brownish
STAY e
Cream to gray marl contamlng
few Orbitolinag
Yellowish-tan, dense  limestone
weathering to  yellowish-gray
mottled, rounded suifaces .........
Cream ta gray “Orbitolina” marl
Ledge of tan to gray “Orbito-
lind” ' limestone weathering to
platy or flattened nodules ...
Light gray “Orbitoling” marl___

sive, sublithographic limestone
containing unidentifiable pelecy-
pods at base and few Orbitolina
throughout . .
Cream-colored marl containing
abundant Orbitolina. Few beds
of limestone which may bhe up to
18 inches in thickness. Interval
composed predominantly of tests
of Orbitoling ...
Iedge of tan, dense limestone.
Contains Orbitoling and Proto-
cardia o

Cream-colored Orbztolma marl
with some mnodular limestone.

4.0
5.0

15.5

0.5

2.0

4.0

1.0

4.0

15.0

1.5

2.5
5.0

4.0

25.0

1.0

Thickness
(feet)
Float contains Protocardia and
Porocystis 8.5

9. Pale  yellowish-brown, dense
limestone which weathers into
nodules. Beds 6 inches to 1 foot
thick; contain Orbitolineg and
Pecten. . . . 5.0

8. Gurayish-yellow, dense, very fine-
grained limestone or calcareous
siltstone having conchoidal frac-
ture. Weathers to yellowish-gray,
rounded cobbles . 1.0

7. Grayish-yellow “Orbitoling” mail.
Hundreds of Orbitoling in float. 7.0

6. Ledge of dense, tan limestone
which weathers light gray .. _. 1.5

5, Interbedded yellowish-gray marl
and light tan, thin-hedded, nod-
ular limestone ... ... ... 9.0

4. Tan, dense, finely ciystalline
limestone in beds 1 foot thick,
with some intertbedded nodular
limestone in beds one-fourth inch
to 1 foot thick, Numerous rudis-
tids with some Gryphaca, Exo-
gyra, Protocardia. Nodular beds
containing large pooily preserved
Ostred (?) o 12.5

3. Prominent cliff of tan, massive,
sublithographic to finely ciystal-
line limestone in heds 2 to 6 feet
thick, with uneven to subcon-
choidal fracture. Irregular to
rough-weathered surfaces aie
light gray with reddish and pur-
plish stainings. Cliff face com-
monly orange. Top 10 feet ap-
pears to be broken and recrystal-
lized. A zone 15 to 25 feet below
top of cliff contains granules of
chert 196.0

2. Light tan, medium-grained, dense,
conglomeratic limestone in beds
1 foot to 3 feet thick. Contains
streaks and sheets of grit and
gmanules in zones up to 3 inches
thick. Some detrital chert and
novaculite grains disseminated
throughout . . .. 90

1. Covered slope. Basal conglom-
erate covered. Some yellowish-
gray, calcareous, fine-grained
sandstone exposed. Thickness of
sandy, conglomeratic basal beds
estimated . . .. 25.0

Total Glen Rose .. ... _.477.0

The thickness and composition of the
Glen Rose formalion are rather uniform
in the Marathon region. King (1937, p.
113) reported a thickness of 559 feet in the
Del Norte Mountains, and Eifler (1943,
p. 1621) gave a thickness of 458 feet in
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the Cochran Mountains. Nowhere in the
Marathon region does the formation at-
tain the thickness of 800 feet reported in
central Texas.

Faung and age.—The fauna of the upper
marl zones of the Glen Rose formation is
more varied Lhan that of the lower, dense
limestones. These upper beds contain many
Orbitoling texang and Porocystis globu-
laris. The lower thick-bedded limestoncs,
and the limestones associaled with the marl
in the upper part of the section, contain
numerous Toucasia, caprinids, and rudis-
tids. The following fossils occur in the
Glen Rose beds in the Hood Spring quad-

rangle:®

Echinoidea
Enallaster texanus (Roemer)
Loiiolia texana (Clark)
Foraminifera
Oibitolina texana (Roemer)
Pelecypoda
Arctica mediale (Conrad)
Arctica sp.
Capring (?) sp.
Cardium chihuahuensis Bise
Cardium sp.
Cyprimeria texana (Roemer)
Exogvia sp.
Gryphaea sp.
Homomya sp.
Lima wacoensis Roemer
Modiola sp.
Monopleura sp.
Ostiea sp.
Pecten (Neithea) irregularis Bose
Pecten stantoni Hill
Protocardia texana (Coniad)
Protocardia sp.
Tapes chihuahuensis Bise
Tapes decepta (Hill)
Toucasia sp.
Trigonia sp.
Gastropoda
Alipes sp.
Glauconia branneri Hill
Lunatia praegrandis (Rocmer)
Turritella sp.
Tylostoma chihuahuense Bise
Unknown
Porocystis globularis {Giebel)

The Glen Rose beds are the lowermost
Cretaceous rocks exposed in the Hood
Spring quadrangle. They are essentially
equivalent to the Glen Rose limestone in
central Texas.

& The writer is indebled to Prof. F. L. Whilney fo1 assistance
in 1dentifying the Cretaccous megafossils listed m this paper.

MAXON SANDSTONE

Distribution and lithology.—The Maxon
sandstone crops out high on the forward
face of the middle cucsta of the Mara-
villas scarp along its entire length. It oc-
curs as a narrow helt along the southeast
and southwest edges of the high ridge in
the area southwest of Maravillas Creek in
the southwestern corner of the quadrangle.

The Maxon formation is a light gray to
light brown, fine to medium-grained, fri-
able Lo dense, cross-bedded sandstone with
beds of less than 1 inch to 10 or more fcet
thick (PL IV, A). There are some inter-
bedded sandy marls and locally, in at
least two localities, thick-bedded, fossilif-
erous limestone lenses.

Stratigraphic relations—The contact of
the Maxon sandstone with the underlying
Glen Rose is conformable. The formation
represents a continuation of the shore-
line type of deposition which started in
upper Glen Rose time and continued
throughout Maxon time. The formation
thins progressively southwestward from
157 feet at the northeast end of the Mara-
villas scarp to 115 feet ai its southwest
end and 63 feet in the area south ol Mara-
villas Creek where the formation is pre-
dominantly calcareous. The upper contact
marks the boundary between the Trinity
and Fredericksburg groups. The following
seclions indicate the nature of the Maxon
formation:

Section of Maxon jormation on south slope of
hill 1 mile south of Hill 4750' on nottheast end
of the Maravilles scarp.

Thickness
(feet)
Walnut formation—
Grayish-yellow to yellowish-hulf,
dense, nodular, slightly sandy
mail which contains abundant
Exogyra texana in top 2 feet . 4.5
Maxon sandstone—
12. Mostly covered. Some ycllowish
to  purplish-stained, medium-

grained, friable sandstone __ ... 1L0
11. Very light gray to tan, fine-

grained, argillaceous, cross-bed-

ded sandstone which is light

brown to grayish vellow nea1 top

of inteival 13.5
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Thickness

(feet)

10. Covered . 60
9. Pink and yellow btamed vely

finc-grained, dense, algll]aceous
sandstone .. .. _ 4.5
8. Grayish-yellow to cieam-coloied,
nodular, sandy mail. Giades into
siltstonc at top ... 3.0
7. Ledge of grdylbh yellow to ]mFF
medium to coarsc-grained, dense
to friable, cross-bedded sand-
stone in beds half an inch to 2
feet thick, which weathers palc
reddish biown . . 16.5
6. Mostly covered. Appears to be
intetbedded  light-coloied, me-
dium-grained, friable sandstone
and light giay to very light giay
sandy marl with some grayish-
yellow limestone near top . .. 44.5
5. Massive ledge of light tan to
crcam-colored, cross- bedded fine
to medium-grained sandstone in
beds 1 fool 10 3 feet thick with
a few thin beds 1 inch thick.
Weatheis into large, moderate
biown, angular houlders. Upper
part of interval is not cross-bed-
ded and is slightly {iiable . . 14.5
4. Interbedded, tan, fine-grained
sandstone and light gray, almost
white, nodular sandy marl. Mail
predominates near center of in-
terval and contains gastropods
and pelecypads. Top 15 fect
partly covered but appears to be
mostly bufl to cieam to ycllow

sandstone _. . . 250
3. Nodular, thick- ])edded fine-
grained, slightly fiiable sand-

stone in beds 3 inches to 1 foot
thick. Buff to yellow to pale red-
dish brown on weathered sur-
faces. Grades laterally to mas-
sive cross-hedded sandstone in
beds 1 foot thick .. ____ 5.5
Mostly covered. Few beds of light
tan, fine-grained sandstone ex-
posed . 11.0
. Light brown fine- 51 alned d(‘nso
CTO3s- hedded, ripple- ma1ked qand
stone in beds 2 to 9 inches thick 2.0

b

o)

- 157.0

Total Maxon __ . __
Glen Rose formation—
Covered . o .. 6.0
Yellowish- bu(‘f nedular limestone
in beds 6 mrhes thick ... _ 50

Section of Maxon formation on north side of
Hill 4250 at the southwest end of the Maravillas
scarp.

Thickness
(feet)
Walnut formation—
Grayish-yellow mail which con-
tains abundant Exogyra texana
at hase ... e e

Thickness
(feet)
Maxon sandstone—

7. Light tan to light gray, fine to
medium - grained, cicss - bedded
sandstone beds 2 inches to 1
foot thick. Bottom 1.5 feet of in-
terval is marl and grades upward
through sandy marl to nodular,
argillaceous sandstonc to ctoss-
bedded beds above. Sandstonc is

mostly friable ... 17.5
6. Pale red, dense, very fine-giained,

argillaccons sandstone or silt-

stone, Weatheis pale brown __ __ 2.0
5. Covered ... 11.5
4. Light gray to cieam-coloied,

dense, fine-grained limestone beds
2 to 5 feet thick. Sandy ncar
base. Contains abundant Actace-
onellag dolium throughout ___ __ 14.0
3. Mostly covered. Probably light
gray to crcam-colored mail. A
marl bed at top of interval con-
tains Actaeonelle dolium in abun-
dance .o 35.5
Buff to vellow, Vely fine-grained,
argillaceous sandstone or silt-
stone which weathers to giayish-
pink, elongated, rectangular peh-
bles o 1.5
Light tan to gray, coarse-grained,
friahle, cross-bedded sandstone
beds 6 inches to 5 feet thick _ ..

I

—

33.0

Total Maxon . ____ 115.0

Glen Rose formation—
Light brown to moderate 1eddish-
brown, dense, sublithographic
limestone. Foims prominent ledge 2.0

The Maxon formation is variable in
thickness. King (1931, p. 92; 1937, p.
1141) reported 145 feet near Tesnus Sta-
tion and 102 feet at Housetop Mountain.
Eifler (1943, pp. 1623-1624) found 73
feet of the formation in the Cochran Moun-
taing and measured 114 feet in the south-
eastern part of the Sanliago Pcak quad-
rangle. Owing to the transitional nature of
the upper Glen Rose beds from inter-
bedded sand and marl to the predomi-
nantly sandstone beds of the basal Maxon,
and the consequent difficulty in fixing the
lower limit of the Maxon, it is possible
that some of the reported differences in
thickness are caused by change in facies
or by individual differences in interpret-
ing the lower boundary.

Faung and age—The Maxon sandstone
is sparingly fossiliferous. Locally, in cal-
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careous lenses, it contains the involute

sastropod Actaeonella dolium which 1s
apparently restricled to these beds. The
following fossils are found in the Maxon
sandstone in the Hood Spring quadrangle:

Pelecypoda
Arctica mediale (Conrad)
Exogyra texana Roemer
Protocardia texana (Conrad)
Tapes decepta (Hill)
Trigonia sp.

Gastropoda
Actaeonella dolium Roemer
Turritella sp.
Tvinstoma chihuahuense Bose
Glauconia branneri Hill

Because of its gradational relationship
with the underlying Glen Rose formation
and the absence of definite faunal evidence
to the contrary, the Maxon sandstone is
here placed in the Trinity group and is
considered to be essentially the strati-
graphic equivalent of the Paluxy sand.

WALNUT AND COMANCHE PEAK
FORMATIONS

Distribution and lithology.—The marls
and interbedded shell-fragment limestones
of the Walnut and Comanche Peak forma-
tions are exposed above the Maxon sands
and below the cliff-forming Edwards lime-
stones in the middle cuesta of the Mara-
villas scarp. These beds occur also in the
area southwest of Maravillas Creek. A di-
vision between the Walnut and Comanche
Peak was not atiempted, because in this
region these rocks grade upward from
marl with interbedded limestone to lime-
stone ledges separated by thin beds of
marl. The marls are relatively soft, fossilif-
erous, nodular, and light gray to grayish
yellow. Locally the beds are stained pale
red-purple. The interbedded limestones are
tan, dense, fine grained, and contain small
shell fragments.

Stratigraphic relations.—The lower con-
tact of the Walnut—Comanche Peak beds
is in most places well defined by the
change from the sands of the Maxon for-
mation to soft marl. The contact of the
Walnut—Comanche Peak beds with the

Edwards limestone is extremely difficult

to locate in the field, The contact, in this
paper, is placed at the top of the highest
limestone bed which has the rough-weath-
ering, nodular appearance which is typi-
cal of the Walnut—Comanche Peak beds
and which contains the same general type
of shell fragments., The overlying basal
bed of the Edwards limestone weathers to
a lighter gray, smooth surface. This bed
occurs several feet bclow the lowermost
rudistid beds (Pl. V, A and B). The diffi-
culty in recognizing the contact belween
the Comanche Peak and the Edwards may
accounl for the variable thicknesses re-
ported in the Hood Spring quadrangle.
The Walnut—Comanche Peak beds are 35
feet thick at the northeast end of the Mara-
villas scarp, approximately 70 feet thick
near the center, and 64 feet thick al the
southwesl end. Southwest ol Maravillas
Creek, thicknesses of 53 feet and 86 feet
were measured.

The following section of the Walnut—
Comanche Peak beds indicates the nature
of the strata in the Hood Spring quad-
rangle.

Section of Walnut— Comanche Peak formations
on southeast side of Hill 3367 in the southwest
part of the Hood Spring quadrangle.

Thickness
(feet)
Walnut—Comanche Peak formations—
11. Tan, dense, sublithographic lime-
stone containing shell fiagments.
Weathers to iiregular  flattened
nodules or plates giving shat-
tered appearance . 1.5
10. Grayish-yellow, platy matl _____ 1.0
9. Ledge of tan, massive, sublitho-
graphic Jimestone which weath-
ers to 1ough, gray surface .. 3.0
8. Grayish-yellow, purplish-stained
mail containing shell fragments. 1.5
7. Ledge of tan, sublithographic
limestone which weathers to a
rough, light gray swmface. Con-
tains numercus shell fiagments_. 2.5
6. Grayish-yellow to light giay, nod-
ular marl or nodular limestone.
Locally may he maderate yellow.
Contains shell fragments ... _ 7.0
5. Ledge ol tan, dense limestone
which weathers to slightly rough,
light gray surface. Top of ledge
contains large Exogyra . . 2.0
4, Grayish-yellow to light gray, nod-
ular, fossilifeious marl _
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Thickness
(feet)
3. Ledge of tan, dense limestone
which weatheis to nodules lo-
cally, Weathered sw laces slight-
Iy rough, light gray. Top of ledge
contains Ex08y1@ oo oo 1.0
2. Grayish-yellow, fossiliferons marl
which weathers to flattened nod-
ules. Locally may be bleached or
stained to pale red-purple. Exo-
gyta abundant near base of in-
terval. Whole inteival contains
small shell {ragments ... 29.0
1. Covered slope. Piobably grayish-
yellow, nodular mail

57.5

The section above does not represent the
complete sequence of the Walnut—Coman-
che Peak beds since ncither the upper
nor the lower contact is included. This is,
however, the best exposure of these beds
in the Hood Spring quadrangle and is

representative  of the formations (PI.
IV, B).
Elsewhere in the Marathon region

equivalent strala arve rcported to be 50
lo 90 feel in thickness, Eifler (1943, pp.
1629-1630) measured 45 feet east of Black
Mountain and 52 fcet northeast of YE
Mesa in the Santiago Peak quadrangle. He
assigned these beds to Member No. 1 of
the Devils River limestone. King (1931,
pp. 93-94; 1937, p. 114) reported more
than 50 feet on the east side of the Mara-
thon basin and 90 feet northwest of Gilli-
land Canyon in the Glass Mountains. In
the Fort Stockton quadrangle, Adkins
(1927, pp. 37-38) assigned about 91.5 feet
of basal IFredericksburg limestones and
marls to the “Comanche Peak and ? Wal-
nut formations.”

Fauna and age—The undifferentiated
Walnut and Comanche Peak formations,
especially the lower marl, conlain an abun-
dant pelecypod fauna. Exogyra texane and
Holectypus planaius are in greater abun-
dance in these beds than in any other for-
mation in the Hood Spring quadrangle.
The upper limestones contain abundant
fragmented shells but no specifically iden-
tifiable fossils. The following fossils oceur
in the marl beds:

Echinoidea
Holectypus planatus Roemer
Loriolia texana (Clark)
Pelecypoda
Cardium subcongestum Bose
Cyprimeria texana {Roemer)
Exogyra texana Roemer
Gryphaea marcoui Hill and Vaughn
Lima wacoensis Roemer
Modiola sp.
Ostrea sp.
Pecten (Neithea) irregularis Bose
Pholadomya sp.
Pinna sp.
Protocar dia texana (Rocmer)
Protocardia sp.
Tapes decepta Hill
Trigonia sp.
Gastropoda
Alipes sp.
Turritella sp.
Tylostoma chihuahuense Bise
Tylostoma pedernales Roemer
Tylostoma sp.
Cephalopoda
Engonoceras piedenale Yon Buch
Engonoceras sp.

The microfauna from the marl of the
Walnut—Comanche Peak formations in
the Hood Spring quadrangle was studied
by Mrs. Helen Jeanne Plummer. She re-
ported* the following species and slales
that the assemblage is suggestive of the
central Texas Walnut:

Ammobaculites camerata Lozo
A, laevigatus T.ozo

A. subgoodlandensis Vanderpool
Choflatella sp.

Conorbira conica Lozo
Coskinolinoides adkinsi Baikev
Discor bis sp.

Haplophragmoides sp.

Lituola camerata Lozo

L. inflata T.ozo

Owalveolina sp.

Pseudopaiiclla sp.

Eponides acria Loeblich & Tappan

On the basis of stratigraphic position,
lithology, and fauna, the beds between
the Maxon sandstone and the Edwards
limestone are correlated with the Walnut
and Comanche Peak formations in central
Texas,

EDWARDS LIMESTONE

Distribution and lithology~The Ed-
wards limestone is the cap-rock of the mid-
dle cuesta of the Maravillas scarp along

4 Personal communication,
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its entire length in the Hood Spring quad-
rangle (Pl. V, C). The formation occurs
also in the area southwest of Maravillas
Creek and is involved in both the normal
and thrust faulting,

Edwards limeslone is fine grained to
sublithographic, light tan to tannish gray,

and occurs in beds from 6 inches to 16 feet
thick. Tt is sparingly fossiliferous with the
fossils almost invariably silicified. The
rough, medium gray, weathered surface
serves lo distinguish the Edwards from
both the Glen Rose and Georgetown for-
mations. In addition to the silicified fos-
sils, the limestone contains, at various ir-
regular levels, tan to purplish chert nod-
ules along the bedding planes. These nod-
ules coalesce locally to form beds of faintly
banded chert 3 to 6 inches thick. The chert
beds and nodules occur in the upper part
of the formation and downward to within
50 or 60 feet of the base. Chert occurs also
in the upper part of the Georgetown, but
Georgetown limestones contain Gryphaea
beds which are not present in the Edwards
formation.

Stratigraphic relations—The contact of
the Edwards with the Comanche Peak
probably is conformable, and the two for-
mations may represent continuous deposi-
tion (PL. V, A and B). The upper contact
is marked by a distinct change from the
dense limestone of the Fdwards to the
soft, yellow marl of the Kiamichi.

The Edwards limestone is approximately
240 feet thick near the center of the Mara-
villas scarp but thickens to over 300 fcel
in the area soulhwest of Maravillas Creek.
The following section is representative of
the Edwards in the Hood Spring quad-

rangle.

Section on north side of ravine southwest of

Hill 45300 southwest of Mwavillas Creck.

Thickness
(feet)
Top of ridge.
Georgetown limestone (incomplete) —
38. Tan, dense, lithographic, fossilif-
erous limestone in beds 6 inches
to 2 feet thick. Weathers some-
what platy with light biownish-

gray, somewhat rough surfaces__ 23.5

3.

36.

35.

23

Thickness
(feet)

Light tan, dense, lithographic
limestone in heds 5 to 15 feet
thick., Weathers to light gray,
somewhat 1ough, pitted suifaces
which have a weathered crust
1/16 inch thick. Deeper weather-
ing under crust causes limestone
to be chalky and yellowish gay.
Interval forms a prominent cliff.
Few small Pecten occur approxi-
mately 20 feet above base of
eliff
Light gray, dense, sublitho-
graphic to lithographic limestone
in beds 1 foot to 6 feet thick
which weathers to smooth, very
light gray or white surfaces. In-
terval mostly covered. Beds he-
come thicker toward top
Covered . ...

Total Georgetown __

Kiamichi marl—

34.

33.

32.

30.

Ledge of grayish-tan, dense, fos-
siliferous limestone which weath-
e1s to rough, light brownish-
gray swface, Contains numerous
Gryphaea . .
Covered. Appealb to be yellow,
{ossililerous, nodular marl
Ledge of light giay, nodular
limestone which contains fossils
and shell fragments and weath-
ers to flat nodules

. Alternating yellow marl and light

tan to light gray limestone which
weatheis to nodales
Covered. Appears to be vellow,
nodular marl which is sparingly
fossiliferous

e 143.0

- 385.0

17.0

Total Kiamichi .

Edwards limestone—

29.

28.
21,

26.

25.

Ledge of light gray, dense, finc-
grained limestone -

Light giay, nodular marl

Prominent ledge of tan, iuegu-

larly  bedded, nodular, deme
limestonce whlch weathels to a
rough, light brownish-giay sur-
face with reddish to purplish
stains around zomes of silicified
shell fragments .
Light gay, thinbedded, deose,
sparingly fossiliferous limestone
in beds 3 to 6 inches thick inter-
bedded with light gray, nodular
marl . _. .
Light, tannish- giay, dense, fine-
grained limestone in beds 1 foot
to 2 fect thick, containing silici-
fied shell fragments. Few small,
tounded chert nodules near base

46.0

1.0
9.0

8.0

8.0

22,0



24,

24.

23.

22,

21.

20.
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Thickness

Light tannish-gray, cliff-foiming,
dense, fine-grained, somewhat
fossiliferous limestone in heds 5
to 10 feet thick. Chert nodules
and quartz-calcite geodes occur
1 foot ahove base. Twenty feet
above buse is bed of cheit nod-
ules approximately 3 inches thick,
in some places coalesced to form
a bed. Throughout this inteival
the chert beds are not continu-
ous laterally but may extend for
3 or 4 to 50 {eet. Shell fragments
and small chert nodules scattered
thioughout upper part of inter-
val. Approximately 1 foot below
top is bed of tan chert 3 inches
thick with thin layers ol mashed,
flattened, silicified shell fiag-
ments immediately above and be-
YOW e o e
Light tan, dense, thin-hedded,
sublithographic limestone which
weathers into flattened nodules
and slabs. Bed 1 foot thick at
top contains silicified shell frag-
ments. Interval forms a narrow
hench
Light tan, dense, very fine-grained
limestone in beds 4 inches to 5
{feet thick, with thicker heds pre-
dominating. Nine fcet above base
are geodes with white quartz
ciystals and white calcite. Only
few chert nodules in upper patt
of interval. Base of interval has
rudistid fragments. Twelve feet
above base of interval is bed of
limestone 4 feet thick which con-
tains silicified shell fragments __
Light to medium giay, dense,
very fine-grained, sublithographic
limestone in beds 6 inches to 4
feet thick which weathets to
smooth, light gray suifaces. Fow
feet ahove hase of interval irregu-
larly shaped cheit nodules occur
along the hedding planes. These
nodules are light bluish gray,
light brownish gray, and tan and
locally coalesce to give a hedded
appearance I -
Light gray, dense, fine-grained
limestone in heds 1 foot to 4
feet thick which weathers light
brownish gray to light gray, rough
smface. Few small cheit nod-
ules 2 feet ahove base. Ten feet
above base aie small purplish
chert nodules. Larger, flattened,
pwplish to tan chert nodules oc-
cur 17 fect ahove hase. Larger
nodules are discoidal to ellipti-
cal, 3 inches thick, and 6 inches
in diameter, All beds have nu-

merous silicified shell fragments

(feet)

71.0

5.0

22.0

17.0

19.

18.

17.

16.

15.

14.

Thickness

of Pecten, gastropods, and ru-
distids
Grayish-tan, dense limestone,
which weatheis to light gray,
ough swifaces, showing frag-
ments of silicified shells, mostly
pelecypods . ..
Tan, dense limestone which con-
tains fairly large fragments of
silicified pelecypod shells. Bot-
tom of bed weatheis 1o fattcned
nodules _____ L

Bench of tan limestone in heds
1 foot to 2 feet thick which
weathers to light gray, flattened
nodules with rough surfaces. Non-
fossiliferous .
Light tannish-gray, dense, fine-
grained limestone in beds 3 to 6
feet thick, Forms prominent cliff,
very  similar  to  cliff  bhelow.
Weathers to light Iiownish-
gray, rough suiface, stained and
and streaked purplish. Nonfos-
siliferons I
Bench  hetween cliffs. Softer
limestone similar to that below .
Tannish-gray, dense, fine-grained
limestone beds 1 foot to 6 feet
thick, which weather to rough,
light brownish-g1ay surfaces with
some purplish stains. Some beds
weather to nodular or platy frag-
ments. Interval forms a prominent

clif

Total Edwards . ___

Walnut—Comanche Peak formation—

13.

12.

11,

10.

Purplish-gray to tan, soft lime-
stone which weatheis to daik
yellowish orange. Contains nu-
merous shell fragments . .

Light tannish-gray, dense lime-
stone in beds 6 inches to 2 feet
thick which weathers to rough,
light brown surfaces and in some
places to flattened nodules. Few
scattered shell fiagments
Light gray to tan, nodular mail
which is mostly covered. Con-
tains few Exogyra and some small
shell fragments ...
Prominent ledge of light brown-
ish - gray, dense, fine - grained
limestone which weathers light
grayish-tan somewhat streaked
with pmplish to reddish stains.
Contains fcw shell fragments ..
Yellowish-gray to light gray marl
interbedded with limestone which
weathers to flattened nodules.
Most of interval contains shell
fragments. Exogyra abundant

(feet)

1.0

10.0:

12.0

4.0

13.0

1.0

15.0

8.0

2.0

13.0
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Thickness
{feet)

8. Ledge of tannish-gray, dense,
very Ane-grained limestone which
contains numeious small shell
fragments and weathers light gray 2.5

7. Covered. Appears to be light
gray, nodular mail which weath-
ers into small nodules half an
inch to 2 inches in diameter.
Some flat nodules contain fine
shell fragments . .o

Total Walnut—Comanche Peak . 86.0

Maxon sandstone—

6. Light biownish-giray, nodular to
sandy limestone which is mot-
tled purplish. Top of bed highly
fossiliferous and contains Actae-
enellg dolium . 1.0

5. Moderate red to lan, dense, fine-
grained limestone in 2 beds:
lower 7 feet thick, upper 4 feet
thick. Weathers to light brown
to brownish gray and forms pirom-
ident ledge. Weathered surfaces
show jrregular stieaks of sand .

4. Covered. Top 2 feet is light tan,
mottled purplish, nodular sandy
mail. Few small shell fragments 6.5

3. Dark tan, dense, fine-grained
limestone, mottled purplish. Low-
or bed 2 feet thick, upper bed 6
inches thick. Somewhat fossilil-
erous. Beds contain Exogyra and
some small Actaconella dolium
fiagments . . ___ 2.5

2. Covered. Lower 10 [eet appears
to be yellowish, nodular, sandy
marl interbedded with light tan,
fine-grained, argillaceous sand-
stone e 30L0

1. Tan, pale 1ed, and grayish red-
purple, dense, indurated, fine-
grained, cioss-hedded sandstone
in beds 3 inches to 3 feet thick
which weathers grayish hiown
with rough surfaccs. Vertical
jointing causes sandstone to
break off into large angular
blocks. Lower part of interval
and top more cross-hedded than
middle

11.0

Total Maxon

In the limestone areas bordering the
Marathon basin, the Edwards limestone
has the same composition and a similar
thickness. King (1937, p. 115) gave a max-
imum thickness of 200 feet. Eifler (1943,
pp- 1629-1630) measured a thickness of
209 feet east of Black Mountain and a
thickness of 255 feet northeast of YE

Mesa in the Santiago Peak quadrangle. In

the Fort Stockton quadrangle, Adkins

(1927, pp. 38-39) tentatively correlated
50 feet of clay below the Kiamichi marl
with the Goodland. He (Adkins, 1933, p.
339) later named these beds the Univer-
sity Mesa marl and correlated them with
the Edwards limestone.

Fauna and age—A profusion of Touca-
sia characlerizes the Edwards limestone in
the Marathon region. The silicified remains
of the Edwards fauna are difficult to
identify specifically, but the general asso-
ciation of forms 1s distinctive. The follow-
ing fossils were collected from the Ed-
wards limestone in the Hood Spring quad-
rangle:

Pelecypoda
Caprine (7) sp.
Pecten (Neithea) duplicicosia Roemer
Radiolites (?) sp.
Toucasia sp.

Gastiopoda
Cerithium sp.

Fauna, lithology, and stratigraphic posi-
tion permit correlation of the Edwards in
the Hood Spring quadrangle with the Ed-
wards limestone in central Texas.

KIAMICHI MARL

Distribution and lithology.—The Kia-
michi marl is exposed in a narrow belt
along the hase of the third and least prom-
inent cuesta of the Maravillas scarp. North-
west of this cuesta it occurs as erosion
remnants in small, conical, isolated hills
on the dip slope of the Edwards limestone.
It also occurs in the fault blocks southwest
of Maravillas Creek and is involved in the
thrust fault which forms the ridge parallel-
ing Maravillas Creck. The formation is
composed of sofl, yellow marl with some
interbedded, thin, yellowish-gray limestone,
The Kiamichi is one of the most distinctive
formations in the Hood Spring quadrangle
and is of uniform characler over the entire
area of its outcrops.

Stratigraphic relations.—Both the upper
and lower contacts of the Kiamichi forma-
tion are easily recognized. The yellow marl
rests upon the dense limestone of the Ed-

wards and underlies the thin-bedded, light
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gray, sublithographic Georgetown lime-
stone. The uppermost bed is limesione, 6
inches to 1 foot thick, composed predom-
inantly of Gryphaea shells.

The formation is variable in thickness.
It is 57 feet thick at the northeast end of
its oulcrop, 35 feet ncar the middle of the
Maravillas scarp, and 46 feet southwest of
Maravillas Creek. The following section
was measured at the northeast end of the
Maravillas scarp and is representative of
the formation.

Seetion of Kiamichi marl on small hill at 10ad
juniction half a mile south-southeast of elevation
3632 in east-centtal part of the Hood Spring
quadrangle.

Thickness
(Jeet)
Top of hill.
Georgetown limestone—
10. Light giay, thin-bedded, spating-
ly [lossiliferous, dense, sublitho-

gtaphic limestone . .. 340
Kiamichi mail—
6. Hard, vellow marl which con-
tains gieal abundance of Gryph-
aea at top. Upper pottion mostly
covered . . .. 95
8. Ledge of light grayish-tan,
dense, fossilifetous  limcestone

which weathers to light giay nod-
ules with 1ough surfaces . 2.0
7. Mard, grayish-yellow, fossilil-
erous matl which weatheis into
noduoles .
6. TLedge of light brownish-gray
limestone which weathers to yel-
lowish-giay flattencd nodnles ... 3.5
Yellow matl _
Small ledge of light brownish-
giay, nodular limestone which
weatheis to yellowish giay 6.0
3. Somewhat covered. Bright yel-
low matl which weathers to yel-
low or yellowish-gray mnodules.
May be intertbedded with nodu-
ular, light giay mail or lime-
stone. Numerous fossils in float;
gastropods and pelecypods ..

= L

25.0

Total Kiamichi ... . . . 51.0

Edwards limestone—

2. Tan, dense limestone which cou-
tains few 1udistids and other
pelecypods. Weathers to mod-
erately smooth light gray swe-
faces e e e e 9.5

1. Piominent ledge of tan. massive
limestone  which weathers to
rough, medium gray surfaces and
to a nodular appeaiance

18.0

The Kiamichi marl ranges from 30 to 70
feet in thickness in the Santiago Peak
quadrangle (Kifler, 1943, p. 1627). King
(1931, p. 96) reported 62 {eet in the Glass
Mounlains but did not mention the presence
of the formation on either the east side or
west side of the Marathon basin. In the
Fort Stockton area, Adkins (1927, p. 41)
measured a thickness of 66.5 feet of Kia-
muichi clay.

Faung and age—The Kiamichi marl is
the most distinctive of the Cretaceous for-
mations both in composition and fauna. It
is characterized by several species of Ouxy-
tropidoceras, a profusion of Gryphaea
specimens particularly in the top of the
formation, and an abundance of Enallaster
texanus. The following fossils were col-
lected from the Kiamichi marl beds in the
Hood Spring quadrangle:

Fichinoidea
Enallaster texanus Roemer
Pelecypoda
Cardium subcongestum Bise
Cyprimeria crasse Meek
Cyprimeric texana Roemer
Exogyvra texana Roemer
Gryphaca corrugate Gabb
G. hilli Caagin
G. mucronata Gabb
Homomya knowltoni Hill
Modiola sp.
Pecten (Neithea) subalpinus Bose
Protocar dia texana (Conrad)
Tapes aldemanensis Bise
T. chihuahuensis Bosc
T. decepty Hill
Castropoda
Alipes sp.
Lunatia sp.
Turritella sp.
Cephalopoda
Engonoceras sp.
Oaytropidocer as acutocarinatum (Shumard)
Q. chihuahucnsis Bose
Oxyt1opidoceras sp.

Although the Kiamichi guide fossil Gry-
phaea navie was not positively identified
in collections from the Hood Spring quad-
rangle, the faunal assemblage indicates a

correlation with the Kiamichi in central
Texas.

GEORGETOWN LIMESTONE

Distribution  and  lithology. — The
Georgetown limestone forms the third and
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least prominent cuesta of the Maravillas
scarp. The strata dip gently under the
alluvium that covers the bolson deposits
in the southeast corner of the quadrangle.
The formalion occurs at the lop and on
either side of the high ridge in the south-
west corner of the quadrangle and in the

overthrust ridge that parallels Maravillas
Creek. The Georgetown is uniform, pre-
dominantly dense to sublithographic, light
tan limestone in beds 1 foot to 6 feet thick.
Two zones of soft, argillaceous limestone
or marl occur in the upper part of the for-
mation. Near the top, it contains rounded,
brown chert nodules and some silicified
fossils.

Stratigraphic relations. — The contact
with the Kiamichi is distinct and is marked
by a bed of Kiamichi Gryphaea-bearing
limestone. The Georgetown limestone is
the uppermost Cretaceous in the Maravillas
scarp area. The Grayson marl which nor-
mally succeeds the Georgetown occurs
along the overthrust ridge south of Mara-
villas Creek, but it is not in contact with
Georgetown limestone.

Near the center of the Maravillas scarp
the Georgetown is 393 feet thick, and in the
high ridge southwest of Maravillas Creck
it is 385 feet thick, but both sections are in-
complete. The following seclion of the
Georgetown limestone was measured near
the center of the Maravillas scarp.

Composite section from ravine 1% miles south-
southwest of Hill 4216 to Hill 4116 near the cen-
ter of the Hood Spring quadrangle.

Thickness
(feet)
Top of ridge.
Georgetown limestone (incomplete) —

28. This interval is offsct to west of
interval below. Light tan, dense
limestone in bheds 1 foot to 3
feet thick. Nodules of light gray
to tan to pale pink cheit in ir-
regular shapes appear 5 feet
ahove base. T.imestone weathers
to rough, medium light giay sur-
faces. Interval sparingly fossilif-
erous with some silicified shell

fragments .. . 290
27. Top of hill. Light tan to cream-

colored, dense, very finely granu-

lar limestone in beds 1 foot to 3

feet thick ... .. 165

Thickness
(feet)

26. Cream-colored, fossiliferous lime-
stone in beds 1 foot to 3 feet
thick which weathers to irregn-
lar, small slabs .

25. Light tan to light gray, massive,
cliff-forming limestone with some
chalky pockets. Weathets to
rough, medium light gray sur-
faces. Face of cliff pitted, some-
what honeycombed, and sparing-
ly [lossiliferous. Weathering of
soft intervals gives cliff an hour-
glass-shaped face

24. Mostly covered. Light tan to
light giay, dense, sublithographic
limestone which weatheis white
to light gray _ . _ . .

70.5

7L0

Total Georgetown . -393.0

Kiamichi marl (base of Hill 4116)—

23. Yellow, nodular marl capped by
2-foot thick bed of “Giyphaea”
limestone .. . ... __ 350

Edwards limestone (top of hill northwest
of Hill 4116)—

22. Tan, dense limestone in beds 1
foot to 6 feet thick. Beds near
base of interval form cliff about
60 feet high, Upper beds average
2 feet thick. Interval has chert
nodules throughout and sparse,
silicified fossils. Characteristic
rough, medium gray, weathered
surfaces . _134.0

21. TLight tan to light gray, dense
limestone in beds 6 inches to 2
feet 1hick. Interval contains some
chert nea1 top and scattered si-
licified Pecten and rudistids
thioughout. Forms rubble-cov-
ered, steep slope. Cheit occurs
as nodules along bedding planes
and may coalesce locally to form
abed . 44.0

20 Light tan, massive, dense lime-
stone in heds 4 to 16 feet thick
which foims a prominent cliff.
Weathers to nodules or slabs in
places with medium gray, rough
sutfaces. Face of c¢liff locally is
orange and contains soft, chalky
pockets. Top of interval has few
silicified fossils, Pecten, rudi-
stids, Toucasia. Rudistids occur
within 15 feet of base

Total Edwards 210.0

Walnut— Comanche Peak [ormations—

19. Base of high cliff. Limestone
containing numerous shell frag-
ments. Weathers to nodules . .

18. Light tan, nodular limestone in
beds 2 feet thick - 8.5

17. Tannish-gray, dense limestone
which weathers medium gray .. 4.0

30.5



28 Report of Investigations—No. 21

Thickness
(feet)
16. Yellow to orange-tan marl which
weathers to nodules and contains
shell fragments. Protocardia, Ty-
lostoma, Exogyra, echinoids 29.0

Total Walnut—Comanche Peak_ 72.0

Maxon sandstone—

15. Yellowish-ian, argillaceous to sil-
ty sandstone in beds 6 inches to
3 feet thick ..

14. Yellowish-tan, somewhat nodu-
lar, silty sandstone with some
purplish staining . ... ...

13. Covered. Appears to be mail ... 21

12. Yellowish to orange-tan, dense,
silty, very fine-grained sandstone

11. Mostly covered. Lower part light
tan, laminated, very fine-giained
sandstone

10. Tan, cross-hedded, 1ipple-marked,
fine-grained  sandstone  which
weathers grayish yellow to hrown-
ish gray . o

16.5>

e
[SyRvat

B2
=

89.5

15.0

Total Maxon ... ... 1460
Glen Rose formation—

9. Interbedded, daik tan, dense
limestone and silty sandstone
near top of interval. Top of in-
terval is limestone bed 4 inches

8. Interbedded grayish-yellow to
cream-colored marl and light tan,
nodular, fossiliferous limestone.
Shell fragments, Trigonia, Proto-
cardia, Tylostoma, and other
pelecypods and gastiopods ...

7. Orange-tan, dense, fine-giained,
silty sandstone which weathers
to dark yellowish orange ... 1.0

6. Partly covered. Appears to be
mainly light tan, fine-grained,
thin-bedded, laminated sandstone
which is locally ripple-marked _._

5. Ledge of orange-tan, silty, dense
limesione which weathers to yel-
lowish-brown, 1ounded surfaces 1.0

4, Grayish-yellow to cream-colored
marl which contains Tiigonia,
Tylostoma, Protocardia, fow O1-
bitolina, and shell fragments .. 13.0

3. Ledge of tan limestonc which
weathers to yellow-brown, nodu-
lar slabs .. . .. 10

9. Interbedded, dark tan, nodular,
fossiliferous limestone and cream-
colored marl which weatheis to

13.5

25.0

24.5

nodules - 15.0
1. Ledge of dark tan, dense lime-
stoné oo .. L5

Eifler (1943, p. 1628) reported 475 to
500 feet of the Georgetown limestone in the
Santiago Peak quadrangle. He assigned

these beds to Member No. 4 of the Devils
River limestone. In the west side of the
Marathon basin, King (1937, p. 115) re-
ported about 200 feet of Georgetown. The
section in the Glass Mountains (King,
1931, p. 96) is incomplete but appears to
have a maximum thickness of about 200
feet. Equivalent strata in the Fort Stockton
quadrangle have been subdivided by Ad-
kins (1927, pp. 42-49) into zones that are
correlated with the north Texas sequence.
The Fort Stockton section ranges from 250
to 300 feet in thickness and apparenily is
of a different facies.

Fauna and age—The thick limestone
beds of the Georgetown formation contain
an abundant though rather poorly pre-
served pelecypod and gastropod fauna and
a few ammonites. Abundant Gryphaca
washitaensis in the upper limestone beds
and [Inoceramus comancheanus and Per-
vinquierie leonensis are indicative of a
Georgetown age. The following fossils are
found in the Georgetown limestone in the
Hood Spring quadrangle:

Pelecypoda
Alectryonia carinata (Lamaick)
Cardium subcongestum Bise
Cyprimeria crassa Meek
Gryphaea marcoui Hill and Vaughn
G. washitacensis Hill
Inoceramus comancheanus Cragin
Lime wacoensis Roemer
Pecten (Neithea) subalpinus Bose
Pecten (Neithea) texanus Roemer
Pinna guadalupae Bose
Protocardia teaana (Conrad)
T'rigonia sp.
Gastropoda
Nerinea 11i0g1andensts Stanton
N. occidentalis Stanton
Turritella leonensis Conrad
T. seriatus-granulata Roemer
Tylostoma chihuahuense Bise
Cephalopoda
Hamites sp.
Oxytropidoceras sp.
Pervinquieria leonensis (Conrad)

The thick-bedded, dense limesione thal

occurs above the Kiamichi marl in the
Hood Spring quadrangle is correlated with
the Georgetown limeslone in central Texas.

GRAYSON {DEL RIO) MARL

Distribution and lithology.—The Gray-
son (Del Rio) is exposed only on the north
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side of the overthrust ridge south of Mar-
avillas Creek (Pls. I and VII) where it is
involved in the thrust faulting. As a conse-
quence, ils exact composition and thickness
are indeterminable, The Grayson is marked
by a covered slope between Buda limestone
and Boquillas flaggy limestone. Scaitered
fragments of thin-bedded, laminated, sandy
limestone show an abundance of the tests
of the agglutinaled, arenaceous foraminifer
Haplostiche texana. The formation con-
sists primarily of light gray to buff, sandy
marl. Near the top are several beds of
hard, laminated, sandy, fine-grained, mod-
erate yellowish-brown, flaggy limestone.
The marl zone contains many pseudo-
morphs of limonite after pyrite and some
concretionary nodules of limonite.

Stratigraphic relations.—The upper and
lower contacts of the Grayson were not
seen in the Hood Spring quadrangle, but
the apparent thickness of the formation is
70 feet.

The Grayson is persistent in the Del
Norte and Santiago Mountains. King
(1937, p. 115) reported a thickness of 15
or 20 feet of Grayson (Del Rio) on the
west slope of the Del Norte Mounlains,
and FEifler (1943, p. 1631) reported 73
feet in the southwestern part of the Santi-
ago Peak quadrangle. The Grayson ocours
also in the Bone Spring quadrangle.

Fauna and age—Because of the limited
exposure of the Grayson in outcrops in
the Hood Spring quadrangle, no systematic
collecting was undertaken. Haplostiche
texana (Conrad) is abundant in the float
on the outcrops. This foraminifer in ad-
joining areas is associated with a typical
Grayson fauna, and on this basis the beds
in the Hood Spring quadrangle arc cor-
related with the north Texas Grayson.

BUDA LIMESTONE

Distribution and lithology.-—The Buda
limestone is exposed in the area southwest
of Maravillas Creek, where it crops out
parallel lo the Grayson beds. Like the
Grayson it also was involved in the thrust

faulting in that area (Pls. I and VII). The

Buda continues southeast into the Bone
Spring quadrangle along the thrust-fault
ridge. The formation consists of three
units: an upper limestone, a middle argil-
laceous limestone or marl, and a lower
limestone. The upper and lower beds are
light gray to light tan, dense, sublitho-
graphic, [fossiliferous limestone that
weathers white, The middle unit is softer,
light gray, argillaceous limestone or marl.

Stratigraphic relations—The contacts
of the formation are not exposed because
of the thrust fault and because of vegeta-
tion. However, a thickness of 80 feet was
measured; the upper limestone is 40 feet
thick, the middle marl 30 feet thick, and
the lower limestone 10 feet thick, The Buda
is 00 feet thick in the Del Norte Mountains
(King, 1937, p. 115) and 76 feet thick in
the southwestern part of the Santiago
Mountains (Fifler, 1943, p. 1632). The
Buda limestone is casily recognized and
differentiated from the underlying Gray-
son and the overlying Bogquillas flaggy
limestone.

Faung and age—The ammonite Buda-
iceras mexicanum indicates the Buda age
of the limestones that intervene between
Grayson marl and Boquillas flaggy lime-
stone in the Hood Spring quadrangle. The
following fossils were collected chiefly
from the middle, soft, argillaceous lime-
stone or marl:

Echinoidea
Enallaster teaanus Roemer
Salenia volana Whitney
Pelecypoda
Exogyra clarki Stattuck
Lima wacoensis Roemer
Ostrea sp.
Pecten (Neithea) subalpinus Bose
Trigonia sp.
Gastropoda.
Turritella sp.
Cephalopoda
Buddiceras mexicanum Bise

BOQUILI.AS FORMATION

Distribution and lithology. — Flagey
limestones of the Boquillas formation oc-
cur in the southweslern corner of the quad-
rangle along the thrust-fault ridge south of
Maravillas Creek (Pls. 1 and VII). These
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beds are involved here in the thrust fault-
ing and only a small part of the total
thickness is exposed. The beds also are ex-
posed to the southeast in the Bone Spring
quadrangle along the north side of the
ridge.

The beds are predominantly tan, thin-
bedded, fine-grained, sandy limestone that
weathers 1o orange or moderate reddish
orange. Some of the beds are 6 inches to
1 foot thick, but most are less than 3 inches
thick.

Stratigraphic relations.—The lower con-
tact of the Boquillas is obscured by fault-
ing and alluvium. Only about 40 feet of
the formation is exposed at any one place.
King (1937, p. 116) mapped as Eagle
Ford similar beds of undetermined thick-
ness in the western foothills of the Del
Norte Mountains. Boquillas beds in the
Santiago Mountain range are described
by Eifler (1943, p. 1632).

Founa and age—Only a very few im-
pressions of Inoceramus were found in the
flagay limestones of the Boquillas forma-
tion in the Hood Spring quadrangle. The
flaggy beds are distinctive and arc inter-
preted as correlative to the Boquillas flags
(Udden, 1907, p. 29} at their type locality.

TERLINGUA FORMATION

Distribution and lithology.—A single
outcrop of Terlingua chalky limestone is
located on the north side of a small hill
approximately half a mile north of the
west end of the overthrust ridge in the
southwest corner of the quadrangle (Pls. I
and VII). The beds at this locality are
yellowish-gray, nodular, chalky to very
fine-grained, thin-bedded limestone at the
base and grade upward into a ledge-form-
ing, crcam-colored, massive, chalky lime-
stone. The thick-bedded, chalky limestone
contains abundant fragments of the large
Inoceramus undulato-plicatus.

Stratigraphic relations—The thickness
of the outcrop of the Terlingua formation
in the Hood Spring quadrangle probably
does not exceed 15 feet. The Terlingua
formation is not reported as such in the

area of the Del Norte Mountains, but Eifler
(1943, p. 1632) included the Inoceramus
undulato-plicatus zone in the top of the
Boquillas formation in the Santiago Peak
quadrangle.

Fauna and age—A few species of pe-
lecypods were found in the Terlingna
chalky beds. The following {ossils occur
in the outcrop in the southwest corner of
the quadrangle:

Pelceypoda
Gryphaea wiatheri Stephenson
Inoceramus undulato-plicatus Roemer
Inoceramus sp.
Ostrea sp.
Spondylus guadalupae Roemer
Tapes sp.

Inoceramus undulato-plicatus indicates
an Austin age for these beds.

AvrruviarL DEpoSITS
GENERAL FEATURES

The alluvial deposits of the Hood Spring
quadrangle may be grouped into three
types: (1) stream alluvium, (2) gravel
mantle on pediments and rock floars, and
{3) bolson dcposits. This separation is
made mainly on the basis of their occur-
rence and not on age relationships. The
stream alluvium, however, is younger than
the pediment and rock {loor gravel and
the bolson deposits.

Stream alluvium covers large areas in
the northwest part of the quadrangle along
the flood plain of Hackberry Creek and in
the southwest corner of the quadrangle
along the course of Maravillas Creek.
Other deposits are restricted to relatively
short distances and lateral extent along
most of the sitreams. The thin alluvium
that covers the bolson deposits in the south
and southeastern parts of the quadrangle
is classified also with the stream alluvium.

The gravel mantle on the pediments and
rock floors is a thin veneer of pebbles and
cobbles composed almost entirely of de-
tritus from the Paleozoic rocks. It is pre-
dominantly chert and novaculite pebbles
derived from the Caballos and Maravillas
formations and occurs most extensively as
a rclatively level plain in the vicinity of
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the Barrett ranch in the north-central part

of the quadrangle and on the pediment on
the northwest side of the Tinaja range.
Minor deposits occur on either side of the
hogback northwest of the Tinaja range and
at the northeast end of the Maravillas
scarp.

The bolson deposits are conglomeratic
and on the west side of the bolson are com-
posed of material derived from both the
Paleozoic and Cretaceous rocks of the area.
These deposiis are probably predomi-
nantly calcareous toward the center of the
hasin.

STREAM ALLUVIUM

The flood plains of both Hackberry
Creek and of Maravillas Creek are of con-
siderable width. That of Maravillas Creek
is approximately 2 miles wide and that of
Hackberry Creek 1 mile wide in its lower
reaches. The latler, however, decreases to
less than one-half mile in width in some
places. The thickness of the alluvial de-
posits in these valleys is unknown, but
the strcams have cut into the alluvium to
depths of 2 to 6 fcct. The deposits (Pl
IV, C) are composed mainly of pale brown
soil with conglomeratic lenses 2 inches to
2 feet thick along more or less continuous
levels. The conglomerale is made up of
pebbles and cobbles of light-colored chert
and novaculite of the Caballos formation
and black chert of the Maravillas forma-
tion. The size range is from grit or gran-
ules to cobbles 4 or 5 inches in diameter.
Minor amounts of grayish olive-green sand-
stone and quartzite of the Tesnus forma-
tion also occur in the alluvium. On the
beds of the creeks, boulders are mixed
with larger cobbles, some of which are
derived from various types of igneous
rocks.

GRAVEL MANTLE ON PEDIMENTS AND
ROCK ¥FLOORS

The gravel that occurs on the pediments
and rock floors of the Hood Spring quad-
rangle is composed predominantly of cob-
ble-size, and smaller, subangular fragments
of Caballos chert and novaculite and of

Maravillas black chert, some fragments of

dark gray limestone, and locally of scat-
tered igneous pebbles. As exposed on the
dissected pediments, these gravel deposits
are 5 to 25 feet thick.

The surfaces on which the gravel was
deposited have been termed pediments and
rock floors by King (1937, p. 14). Rock
floors are relatively level, gently sloping
surfaces that are produced in a semiarid
climate by the erosion of non-resistant
rocks. Pediments are rock foors that have
sleeper inclination near mountain areas.
The origin of pediments and rock floors
and their gravel manile in the Marathon
basin has bcen discussed at length by
King (1931, pp. 18-22; 1937, pp. 14-19,
116).

The rock floors of the Hood Spring
quadrangle have developed by the erosion
of folded Tesnus rocks. They are relatively
plane surfaces with gentle slope and they
occur in areas away from the hoghack
ridges. The pediments are of similar origin
but have steeper slopes and are located on
the flanks of the ridges. The gravels that
are deposited on the rock floor and pedi-
ment surfaces are derived from the weath-
cring and erosion, of the hogbacks and
ridges and are possibly in transit across
these surfaces to the main drainage lines.

BOLSON DEPOSITS

The sediments filling the bolson that
occupies the south-central and southeast
part of the quadrangle are composed pre-
dominantly of calcareous detritus derived
from the Cretaceous ouicrops to the north.
Along Lhe western edgc of the holson the
deposits arc predominantly calcareous but
also contain pebbles and cobbles of chert
and novaculite from the Caballos and
Maravillas {ormations. These wmaterials
probably represent food-stage deposits
from Maravillas Creek. Their thickness is
not known, How far toward the center of
the depression such material was deposited
also is unknown.

The bolson deposils probably are simi-
lar to the gravels that occur in the south-
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west part of the quadrangle south of the
overthrust ridge. These deposits may ex-
ceed 50 feet in thickness for they have
been dissected in certain places to deplhs
of about 30 [eet. They are composed of a
wide range of sizes of calcareous matcrial
derived {from the weathering of the Cre-
taceous limestones (PI. TV, D). The de-
position of this material probably was
contemporaneous with the filling of the
bolson.

Ienrzous Rocks
GENERAL FEATURES

The igneous rocks in the Hood Spring
quadrangle belong to the general suite of
predominantly alkalic rocks that are char-
acteristic of the sonthern Trans-Pecos Texas
region {Lonsdale, 1940, p. 1619; King,
1937, p. 117). Two broad classes are recog-
nized: (1)} rhyolites and trachytes, com-
monly alkalic, some containing riebeckite
or analcime, and (2) basalis, some with
analcime. Most of the igneous rocks are
porphyritic.

The igneous rocks occur as dikes, plugs,
and sill-like masses. Most of the dikes that
occur in the area of Paleozoic rocks paral-
lel the strike of the sedimentary beds.
Some of the sill-like masses may possibly
represent intrusions along the bedding
planes of the folded Tesnus rocks and
could be mistaken for dikes. The plugs
are roughly circular or somewhat elon-
gated in outline. Four relatively large
plugs inirude the Glen Rose and Edwards
formations al the soulhwest end of the
Maravillas scarp where they form promi-
nent peaks.

The cxact age of the lgncous rocks is
unknown, but having intruded Cretaceous

rocks undoubtedly they are related to the ’

Tertiary igneous activity in Trans-Pecos
Texas. Similar vocks in the Terlingua-
Solitario region are assigned by Lonsdale
(1940, p. 1564) 1o the Tertiary.

RHYOLITES AND TRACHYTES

Rhyolitic rocks occur only in the vicin-
ity of the northeast end of the Tinaja

These rocks are all similar
and are dikes or sill-like intrusions in the
Tesnus formalion, with the exception of a
small plug that occurs in the Caballos
novaculite. The dikes are porphyritic in
the center and are very fine grained to
felsitic at their borders. They trend north-
east, are 10 to 50 feet wide, and are several
hundred feet to more than a mile in length.

These rocks have a trachytic texture and
may be called soda rhyolites. The essential
minerals are quartz, orthoclase, and anox-
thoclase with varying amounts of horn-
blende and riebeckite. Magnetite is a com-
mon accessory mineral. An opal-bearing
trachyte, containing a small amount of
quartz, occurs in the Tesnus formation as
threc small rounded hills approximately
1 mile east of Inaja Spring. The opal
occurs locally as a replacement hetween
some of the feldspar grains.

Trachyte plugs project through the lime-
stone cuestas in prominent peaks at the
southwest end of the Maravillas scarp (Pl
VI, A). Two relatively large masses occur
in the Tesnus formation in the northeast
part of the quadrangle (Pl. VI, D). Minor
intrusions occur in the limestones in other
parts of the area.

The trachytes are porphyritic with fine-
grained chilled borders. They are predomi-
nantly soda trachytes composed of ortho-
clase and anorthoclase with varying
amounts of hornblende, riehcckite, aegi-
rite, and aegirite-augite. Most of these
rocks have well-developed trachytic tex-
ture and some of them contain analcime
as a replacement in feldspar (Pl. VI, B).
A small plug that occurs along a fault in
the west-cenlral part of the quadrangle
contains microphenocrysts of leucite (7).

Mountains.

BASALTS

Basalt intrusives are widely scattered in
the Hood Spring quadrangle except in one
area near the center of the quadrangle
where there are several occurrences. They
form small plugs, roughly circular, about
50 feet in diameter (Pl. VI, C), or dikes
that range from 5 to 20 feet in width and
several hundred feet to almost a mile in
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length. Most of the dikes are less resistant
to erosion than the limestones which they
intruded and commonly appear as narrow,
shallow trenches or depressions with more
abundant vegetation than is supported on
the surrounding limestones.

The basalts arc all {ine-grained, porphy-
ritic, and non-porphyritic rocks which in
some localities are either vesicular or
amygdaloidal. Most of them contain pla-
gioclase, olivine, augite, and magnetite.
Several of the basalts have analcime as
a replacement in fcldspar, and two of them
contain analcime in amygdules.

At one locality in the east-central part
of the quadrangle approximately 2 miles
west of the east boundary (Pl I), the
basic rocks appear to be younger than the
trachytes. Here, trachydnlerite underlies
what was probably a trachyte sill in the
Glen Rose formation. Metamorphosed
stringers of Glen Rose are contained in the
trachyte which rests on trachydolerite. The
later intrusion has produced a semicircu-
lar fault which along the fault trace has
brought Glen Rose metamorphosed marl
against Edwards limestone.

ConNTACT METAMORPHISM

Contact metamorphic effects produced
by the plugs and dikes are minor, and the
usual effect on the limestones is discolora-
tion due to baking. Addition of small
amounts of magnetite thalt has altered to

hematite gives a reddish or red-streaked
appearance. The baked limestones are me-
dium to dark gray to medium bluish gray
and are very similar in outward appear-
ance to fire-baked limestone cobbles found
in the scattered remains of Indian middens.

Typical contact metamorphic mingrals
are not abundant. Most of the contact
rocks are only slightly recrystallized to
fine-grained marble, and those that con-
tain minerals other than calcite have feld-
spar, amphibole, and magnetite similar to
that found in the near-by igneous intru-
sive. Where the rocks could be sampled at
or very close lo the contacl, they appear
in thin sections to be mixtures of calcite
and the normal suite of minerals typical
of the igneous rock.

One exception to the general nature of
the contact metamorphism occurs al the
central exposure of the intruded rocks in
the east-central part of the quadrangle,
about 2 miles west of the east boundary.
In the upper part of the largest mass at
this locality, small stringers or patches of
green metamorphosed limestone occur in
the trachyle. The metamorphic rock is
composed of slighily less than 50 percent
analcime of late formation with respect
to the other minerals. The rock contains
hornblende, orthoclase, plagioclase, and
calcite. In this rock orthoclase and anal-
cime are interstitial, bul minor replace-
ment of orthoclase by analcime has oc-
curred.



STRUCTURAL GEOLOGY

GENERAL FEATURES

The structural history of the Marathon
region has been described in detail (Baker
and Bowman, 1917, pp. 107-112, 134~
172; King, 1937, pp. 118-141) and will
be reviewed here only briefly.

The Marathon orogenic epoch (King,
1937, p. 119), which began in early Penn-
sylvanian time and culminated in early
Permian, reached a peak of maximum de-
formation at about the end of Pennsyl-
vanian time. Compressive forces, acting
from the southeast, produced folding and
overthrusting, and in the locality of the
Marathon basin caused the formation of a
series of northeast-trending anticlinoria
and synclinoria. The Fort Pefia synclino-
rinm separates the Marathon anticlinorium
on the northwest and the Dagger Flat anti-
clinorium on the southeast. Relatively
early, low-angle overthrusts were folded
and faulted by the later more inlensc de-
formation.

Following deposition of the Cretaceous
sediments over the peneplained surface of
the Paleozoic rocks, broad uplift pro-
duced the Marathon dome, and probably
contemporaneous compressive forces from
the southwest produced the monoclinal
{lexure which is the Del Norte—Santiago—
Carmen Mountain chain.

The present erosion cycle of southern
Trans-Pecos Texas is possibly the continu-
ing result of very late regional uplift
which has acted to rejuvenate the Rio
Grande system effecting the dissection of
gravel-covered pediments.

PavLEOZOIC FOLDING AND IFAULTING

The Tinaja Mountains, in the northwest
part of the Hood Spring quadrangle, are
a series of parallel hogbacks produced by
steep folds and high-angle thrust faults
(Pl. VIII). Three main thrust faults oc-
cur in the Tinaja range and one in a
shorter, lower ridge to the southeast. The
southeasternmost of the main thrust faults
in the range is the southwest extension of

the Hells Half Acre thrust fault (King,
1937, p. 130). At the widest part of the

Tinaja Mountains the Caballos novaculite
contains several tight folds between the
thrust faults (Pl. VIII, struclure sections).
Northwest of Tinaja Spring several more
tight folds occur in the novaculite (Pl
I, B). To the northwest of the Tinaja
range are other hogbacks and isolated
hills that show steep folds and thrust
faults.

Parallel 1o the southwest end of the
Maravillas scarp (Pl. 1), in the folded
Tesnus sandstones, a high-angle thrust
fault has brought Maravillas limestones
and cherts to the surface along the fault
trace. The width of the Maravillas rocks
ranges from a few feet to a maximum of
about 50 feet. The fault, which exiends in
a northeast direction for a distance of
about 8 miles from the southwest end of
the Maravillas scarp, is possibly the south-
weslern continuation of the Devils Back-
bone thrust fault (King, 1937, P1. 24) to
the northeast in the Marathon gquadrangle.

The hogback ridges are cut by numerous
tear faults which have displaced the earlier
folds and thrust faults horizontally. The
two normal faults in the novaculite just
north of Tinaja Spring in the Tinaja Moun-
tains are of the same age as the thrust
faults and were produced by a cross flex-
ure contemporaneous with the main fold-
ing and faulting.

PosT-CRETACEOUS STRUCTURAL
FEATURES

The southeast rim of the Marathon hasin
is the southeast slope of the Marathon
dome. The Cretaccous rocks have a north-
east strike in the Maravillas scarp area
and dip 3 to 6 degrees to the southeast.
Minor normal faults are generally either
parallel or perpendicular to the strike of
the Cretaceous rocks. In the southwest part
of the quadrangle a much faulted, north-
east-tilted block of Comanche rocks ex-
tends about 5 miles northeastward from
the monoclinal flexure of the Santiago
Mountains. The faults in this block are
normal and are either parallel or perpen-

dicular to the strike of the beds (PI. VII).
At two places in the Maravillas scarp
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area, faulting is associated with igneous
intrusion. Two small intrusive bodies of
analcime-bearing trachyte occur along the
east side of a small wedge-shaped graben
in the west-central part of the quadrangle,
and in the east-central part of the quad-
rangle, basalt and trachyte are associated

with a semicircular fault that has becn
produced by the intrusion (P1. 1). In an
area that centers approximalely 4 miles
east of this intrusion, numerous small
plugs and dikes of basalt occur. These ba-
salls probably represent emplacements
along the fracture system of the Creta-
ccous rocks from a deeper stock-like in-
trusion. Such a possibility is strengthened
by the fact that in this area the Gcorge-
town cuesta swings out approximately 1
mile to the northwest in a rough bow, for-
ward of the general sirike of the cuesta
(Pls. Tand V, C).

In the southwestern part of the quad-
rangle, near ils south border, a low ridge
of Cretaceous rocks parallels Maravillas

Creek. This is the only place in the quad-
rangle where Cretaceous beds are involved
in thrust faulting. The rocks arc vertical
or are overturned with dips of 70 degrees
to the southwest. The ridge extends south-
east for several miles in the Bone Spring
quadrangle. At the northwest end of the

ridge, Gulf Cretaceous limestones and
marls are involved in the thrust faulting
(fig. 4 and PL. VII). Figure 4 is an inter-
pretation of the fold and thrust fault that
produced the ridge. The beds are over-
turned to the north and northeast. The
northeastward overturning and overthrust
here conform Lo the general trend of the
structures along the northeastern border
of the Mexican geosyncline in western
Trans-Pecos Texas but is in direct contrast
with the westward and southwestward over-
turning and overthrust of the Santlago
Mountains which are only 5 miles to the
southwest. The strike of this overthrust-
ing is almosl at right angles to the strike
of the Paleozoic overthrusts.

SW

T = LT

Fic. 4. Representation of the fold and thrust

fault which produced the ridge parallel to Mara-

villas Creck in the southwest part of Hood Spiing quadrangle. Horizontal lines 1epresent the levels
in the fold which are now visible in the tear-fault blocks of the ridge (see Pl. VII). Lettered lincs
icfer to stiucture sections. Roman numceials 1cfer to correspondingly numbered fault blocks.




SUMMARY OF GEOLOGIC HISTORY

The rocks of the Paleozoic era are
varied in composition, with the earliest
record being the deposition of an un-
known thickness of clastic scdiments of
Upper Cambrian Dagger Flat sandstone.
This deposition was followed by Lower
to Middle Ordovician limestones, cherls,
and shales of the Marathon, Alsate, Fort
Pena, and Woods Hollow formations. A
mid-Ordovician uplift is indicated by hasal
conglomerates of the Maravillas forma-
tion. After the deposition of the Middle to
Upper Ordovician Maravillas limestone
and chert, the history of the region is un-
known until the deposition of the Upper
Devonian Caballos novaculite. Caballos
time was probably followed by broad up-
lift and retreat of the seas. This was fol-
lowed by the deposition of a great thick-
ness of Tesnus clastic sediments, possibly
beginning in Upper Mississippian time,
and continuing through Pennsylvanian
time with the deposition of the overlying
Dimple, Haymond, and Gaptank forma-
tions. Contemporaneous with the deposi-
tion of the Pennsylvanian formations was
the long series of tectonic movements that
mark the Marathon orogenic epoch and
which continued into early Permian time.

During most of Permian time the area
was relatively stable, and the great thick-

ness of Permian reef deposits accumulated
in the vicinity of the Glass Mountains, to
the north of the Marathon basin.

Post-Permian uplift and erosion pene-
plained the Paleozoic rocks. Upon the pene-
plained surface the Comanche Glen Rose
formation was deposited. The northward
encroaching Glen Rose seas deposited lo-
cally a thin sheet of basal clastic material.

A thick series of Comanche, predomi-
nantly clear-water, limestones accumu-
lated. The Gulf rocks were deposited in
shallowing seas, as indicated by marls,
shales and clays, and sandstones in the
upper part of the series.

Post-Cretaceous  uplift, folding, and
thrusting produced the narrow, sinuous,
monoclinal flexure of the Del Norte—
Santiago—Carmen Mountains which bor-
der thc Marathon basin on the west and
southwest.

Igneous intrusive and volcanic rocks are
probably early Tertiary to Miocene in age.
The volcanic rocks to the west of the
Marathon basin rest on the ervoded edges
of various Cretaceous formations. Gentle
folding and faulting of the volcanic series
occurred probably in Pliocene or later
time.

The present erosion cycle is possibly the
effect of a late Pleistocene uplift.

ECONOMIC GEOLOGY

No mineralization of commercial value
was discovered in the Hood Spring quad-
rangle. In several localities along the no-
vaculite hoghacks in the northwestern part
of the quadrangle, the rocks contain rela-
tively thin films of manganesc and iron
oxides along fractures.

The novaculite of the Caballos is too
thoroughly shattered to be of value for
whetstones. The gravels that are composed
predominantly of novaculite and chert
pebbles make excellent road metal for
local use.

The greater part of the rainfall in the
Marathon region flows, by surface run-

off, into the intermiitent streams. No pet-
manent streams and only a small number
of springs occur in the area. In the Hood
Spring quadrangle, with the exception of
two wells located in the alluvium along
Maravillas Creek, only the area of Paleo-
zoic rocks supports water wells. These are
in the sandstones of the Tesnus formation

and in the gravels and alluvial deposits.
The wells average approximately 100 feet
in depth and produce 5 to 10 gallons per
minute. No producing water wells occur
in the area of Cretaceous rocks in the
Hood Spring quadrangle, though several
have been drilled to depths greater than
1,000 feet.
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Angular unconformity in Maravillas scarp. Northeast end of Maravillas scarp. Thick-bedded Glen Rose limestone dips 3° southeast and rests with
pronounced angular unconformity on steeply dipping Tesnus sandstones an d shales. Hill 4785.
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Plate II1
Caballos Formation
. :Fidge in the extreme northwest corner of Hood Spring quadrangle (fig. 1) showing massive nature of the upper novaculite member of the Cahallos
ormation.

. Anticlinal fold in upper novaculite member at Tinaja Spring (see Pl V).

. View northeast from top of ridge northwest of Tinaja Spring. Ridges are capped by Caballos cherts and novaculites. Valley in right foreground is
eroded in Tesnus shale. Small hill in immediate foreground is produced by a cross flexure, and the beds are nearly horizontal.
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Plate 1V
Cretaceous Formations and Quaternary Alluvium
A. I(—:I?lrlltzth 8(hammer) of Glen Rose and Maxon formations in a creek in northwest corner of the east-central rectangle of Hood Spring quadrangle, east of
i .
B. Walnut-Comanche Peak beds at Hill 3367 in southwest corner of quadrangle.

C. Alluvium in right bank of Hackberry Creek just south of road crossing, 334 miles west of Barrett ranch, in northwest corner of quadrangle.

D. Calcareous gravels in left bank of unnamed creck, approximately three-fourths mile northwest of Hill 3367, southwest part of quadrangle.
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Plate V
Edwards Limestone

A. Contact of Edwards limestone and Walnut-Comanche Peak beds at top of Hill 4216 in northeast corner of the center rectangle of Hood Spring
quadrangle. Contact is along line of vegetation at top of the thin ledge in the center of the photograph. Upper 3 feet of Edwards is a thick bed of
rudistid-bearing limestone.

B. Closer view of contact of Edwards limestone and Walnut-Comanche Peak beds at same locality as “A.” Brim of sun helmet of man on left is on the
contact.

C. Panoramic view of the escarpment of Edwards cuesta viewed from southeast side of top of Hill 4216. The light-colored streak, near center of photo-
graph, at base of hills on the dip slope of the cuesta is Kiamichi marl.
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Plate VI
Igneous Intrusives

A, Trachyte plug is intruded in Glen Rose limestone at Hill 4105 near west boundary of Hood Spring quadrangle.

B. Analcime-bearing trachyte plug surrounded by alluvium in the southeast corner of the qudrangle. A chilled, fine-grained border of the center
mass forms the bench which surrounds the hill.

C. Small basalt plug intruded in the upper beds of Glen Rose formation. Located just south of Hill 4122 near the center of the quadrangle. Rill-like
fluting at base of limestone ledge in background is characteristic of the weathering of the upper Walnut-Comanche Peak heds.

D. Southwest end of a trachyte dike southeast of Hill 4279 in the northeast corner of the quadrangle. Platy weathering caused by flow structure.

soxa | ‘Aquno;) 1a15moug ‘9]311271;00710 Suyds poof]

VAT



Actaconella dolium - 20, 21, 25
Adkins, W. S.. 6, 22, 25, 26, 28
aegiite. 32

-augite: 32
Agnostus: 11
alluvial deposits: 30-32
alluviam, Quatleznmy: 42
Alsate shale: 11, 36
ammonite: 29
analcime: 32, 33

-bearing trachyte- 35, 46
angulm unconformty: 39
anticlmal fold. 40
anticlimorum, Dagger Flat: 34

Marathon . 34
Arkansas novacalile: 13
Auslin age: 30

Baker, C. L.: 5

Bairett ranch : 31, 42

basalts: 32-33, 35

Beclkmanlown age equivalent : 11

Big Bend Nalwnal Paik: 5, 6

Black Mountain 22, 25

bolson alluvial plam: 7
deposits: 27, 30, 31-32

Bone Spring quadiangle - 29, 35

Boquillas flaggy limeslone: 29
flags, type locality: 30
formation : 2930

biachwpod. 11, 12, 14

Biewster County. 5

hryozoans: 12

Budaiceras mexicanum: 29

Buda limestone * 29

Bultrall 1anch: 9, 10

Bybee, H. P.: 6

Caballos foimation: 9, 30, 31, 40
novaculile : 12-14, 36
cross section of : 15
Cambrian system. 9-11
Caprina sp.: 2§
caprinids, Glen Rose formation: 19
Carmen—Sanuiago—Del Noite Mountan chain: 34, 36
central Texas Edwards limeslone : 25
Georgelown Limestone : 28
Walnut formation: 22
Cephalopoda, Buda limestone: 29
Georgelown limestone: 28
Kiamich1 mail: 26
Walnul—Comanche Peak formations: 22
Certthium sp.: 25
Chattanooga shale: 14
Chazyan age of {auna; 12
chenucal wealhering ., §
chert nodules and/o1 pebhles: 23, 27, 30, 31, 3u.
climate. 8
Cochran Mounlains. 19, 20
Comanche Inmesiones. 36
rocks: 9, 34
Comanche Ieak formabion: 19, 20, 21-22, 24, 27, 42, 46
conodont faunas: 6
conodonts: 12, 14
fiom Caballos novaculile: 14
from Payne Hulls atea: 14
from Tesnus-Dimple transition zone: 16
contacl metamor phic minerals: 33
contact metamorphism: 33
contacts—
Edwards limesione and Walnut-Comanche Peak beds: 44
Georgetown and Kiamichi formaltions: 27
Kiamichi formation: 25
Maxon—Glen Rose: 42
Walnut—Comanche Peak beds: 21
corals: 12
Cretaceous system: 16-30

Dagger Ilat anticlmozium: 34
sandsione : 9-11, 36
Decora fauna: 12
Deepkill formation: 11
Del Notle Mountains: 18, 29, 30
Del Norte—Santiago—Caimen Mountain chain: 34, 36
Del Rio marl. 28-29
Devils Backbone thrust faull: 34

Index

Devils River limestone . 22, 28
Devoman age: 14

syslem: 12-14
dikes: 32, 35

trachyle: 46
Dimple formalion: 14, 16, 30
dolium, Actaconella: 20, 21, 25
duplicicosta, Pecten (Newthea). 25

Fagle Ford foimatien. 30
East Bowland Mountan : 14
Fehunoidea

Buda lLimeslone: 29

Glen Rosc formalion: 19

Kiamichr mail: 26

Walnul —Comanche Pealk formalions: 22
economic geology: 36
Edwards formalmon. 32

Limestone : 7, 21, 22-25, 26, 27, 44

conlact with Walnut—Comanche Peak bheds: 44

Eifler, G. K. - 18, 20, 22, 25, 26, 28, 29, 30
Ellison, S, P.: 14
El Paso area: 12
Enallaster tevanus: 26
ciosion: 31
erostonal agencies: T 8
Exogyra 17, 21, 22, 24, 25, 28

texana - 19, 22

facies, littonal : 16
faull conlacl, Caballos novaculite and Tesnus shales: 12
faulling: 12
thrust 9, 29, 35
faults—
fold and thrust: 35
high-angle thiust: 34
semuencular 33, 35
lear and noimal: 34
launa—
Alsale shale: 11
Boquillas formatien. 30
Buda Limestone 29
Caballos novaculite : 14
Comanche Prak formahon: 22
Dagger Flal formalion., 11
YFdwards limesione: 25
Foit Pefia formation: 12
Georgelown formalion: 28
Glen Rose foimation: 19
Giayson mail. 29
Kiamichr marl: 26
Marathon limestone: 11
Maravillas formation: 12
Maxon sandstone: Z1
Terlingua formalion - 30
Tesnus formation. 16
Walnut fermaton: 22
Woods Iollow shale: 12
flexure, munoclmal+ 34, 36
told and thiust faull: 35
folding and faulung, Paleozoic- 34
Foramunifera, Glen Rose foimation - 19
Tesnus formation 16
Foit. Pefia formation: 11-12, 36
synelmortum: 34
Foil Stockton area- 26
quadrangle: 6, 22, 25, 28
fossale—-
Buda himeslone: 29
Fdwairds limestone: 25
Georgelown limestone: 28
Glen Rose formalion: 19
Kianmichi manl, 26
Mavon sandstone: 21
Walnul—Comanche Peak formations- 22
Thederichsburg group, boundary marked. 19
limestones and mails: 22

Gaplank formation: 36

gastiopod, invelule: 21

Gasopoda—
Buda limestone: 29
Fdwairds limestone: 2§
Georgelown Limestone: 28
Glen Rose foxmation: 19
Kiamichi mal: 26
Mavon sandstone: 21



50 Report of Investigations—No. 21

Walnut—Comanche Peals formations: 22
geolomc history. 36
Geoigetown formalion: 23
limestone: 7, 26~28
Gilliland Canyon: 22
Glass Mounlains: 22, 26, 28, 36
Glen Rose foimatn: 9, 16-19, 20, 21, 28, 32, 33, 36, 46
lLimestone: 7, 39
of central Texas- 19
-Maxon contact 42
Goldich, 8. 5. 5,6
Goodland formalion . 23
graben 35
gaplolites: 11, 12
Grassy Creek shale: 14
gravel manlle: 30, 31
Grayson (Del Rio) mail: 27, 28 29
Gryphaea. 23, 26, 27
navia: 26
Gull age rocks: 9, 36
limestones: 35

Hackberry Cieek: 30, 31, 42
Haplostiche lexana: 29
Haymond formation: 36
Haynie, R. B.: 6

Hells Half Acre thrust fault: 34
high-angle thiust faults: 34
Hull, R.T.: 7

hogbacks: 7, 12, 36
Holectypus planatus: 22
horoblende: 32

ouselop Mountain: 20

Ieriodus - 14
igncous mhusive peaks: 7

rocks : 9, 32-33, 36, 46
Indian middens: 33
Inoceramus undulato-plicatus: 30
intiusive rocks, 1gneous: 36, 46
won oxides® 36

John’s Valley shale: 16

Kiamichi formation: 23, 27
mal: 25-26, 28, 44
King, P, B.: 7,11, 13, 16, 18, 20, 22, 25, 26, 28, 29, 30, 31, 32, 34

leucite: 32

Lingula: 11

linguload brachiopods: 14

littoral facies: 16

Lonsdale, I. T.: 6, 32

low-angle overthnusls: 34

Lower Pennsylvaman Tesnus formation: 7, 9

manganese : 36 '
Manly, R. L.: 6
Maquoketa shale: 12
Mamathon: 5, 15
anticlinoriom: 34
basin: 5, 9, 22, 25, 26, 28, 34
conodonts from. 14
dome: 34
formation: 36
limestone: 10, 11
oiogenic epoch 34, 36
quadrangle: 6, 34
region: 7
geologie formalions in: 10
Maravillas Creck: 7, 19, 21, 23, 25, 26, 27, 29, 30, 31, 35, 36
formalion. 9, 12, 14, 30, 31, 34, 36
scaip: 7, 9, 12, 14, 16, 19, 21, 22, 23, 25, 26, 27, 31, 32, 34, 39
matble, fine-gramned. 33
Maxon sandsione : 16, 19, 19-21, 22, 25, 28
-Glen Rose contact: 42
metamorphism, conlact. 33
Mcaican geosyncline: 35
mexicanum, Budaiceras 29
microfauna, Walnut-—Comanche Peak formalions: 22
md-Ordovician uplift: 36
Mississippi Valley: 12, 14
mollusks: 12
monoclinal fleaure: 34, 36
Del Norte—Sanliago—Carmen Mountains: 36
Mentoya limestone: 12
Monument Spring quadrangle: 6, 14

navia, Gryphaea* 26
Newthea (Pecten) duplicicosta: 25
New York: 11
noimal faults: 34
novaculile: 12-14, 36, 40
pebbles: 30, 31

oboloid brachiopnds: 12
Obolus 11
Oklahoma: 14, 16
opal-bearing Liachyte: 32
Orbutoline* 16, 17, 28
terana: 19
Oidovician systemn. 11-12
orogenic epoch, Matathon. 36
overthrusting . 34
overthrust ridge 29
overthrusts, low-angle: 34
On~ytroprdoceras: 26

Paleozoic folding and faulting: 34
hogbacks: 7
rocks: 30
cross seclion of: 9
Palmatolepts 14
Paluxy sand: 21
Payne Hills, conodonts from: 14
Pecten: 17, 23, 27
(Newthea) duplicicosta: 25
pediments. 30, 31
Pelecypoda—
Buda limestone: 29
Edwards Limeslone. 25
Georgetown limeslone: 28
Glen Rose formation: 19
Kiamichi mal. 26
Mavon sandslone: 21
Teilingua formation* 30
Walnoi—Comanche Peak formations: 22
Pennsylvanian syslem: 14-16
Permian reef deposils: 36
physical features: 7
phvsiography 7-8
planatus, Holectypus: 22
plant remains 1n Tesnus foimalion: 16
Plattin fauna: 12
Pleistocene uplift: 36
plugs: 32, 35
lachyte: 46
Plummer, Mis. Helen Jeanne: 22
Porocystis* 16
globularis+ 19
post-Caelaceous structural featurcs: 34-35
uphit, folding and thrusting: 36
Protocardia 17, 28

Qualeinary alluvium: 42

Radiolania: 14

Radiolites sp.: 25

1cef deposits, Petnman: 36
thyolites: 32

1iebeckite: 32

road melal. 30

10ck floors: 30, 31

rudistids, Glen Rose foxmation: 19
1udistid-bearing Jumestone : 44
1unning waler: 7

San Francisco Creel: 7
Santiago Mountains: 7, 29, 30, 34, 35
-Del Norte—Caimen Mountain chain: 34, 36
Santiage Peals quadrangle: 6, 15, 20, 22, 25, 26, 28, 29, 30
seclions—
Caballos novaculite: 13
Jdwards limeslone: 23-25
Geoigetown limestone : 27-28
Glen Rose formation: 16-18
1 Sanlrago Peak quadrangle: 13
Kiamicha marl: 26
Mason formalbion: 19-20
near Three-Mile Hill: 13
Tesnus formalion. 13
Walnut—Comanche Peak formations: 21-22
semiciteular fault: 33, 35
sill-like masses: 32
Smithwick formation: 16
soda 1hyelites and trachytes: 32
Solitarro-Terlingua region: 32
springs: 36
Siephenson, L, W.: 6
stream alluviam: 30, 31
structwral geology: 34-35
synclinorium, Fort Pefia: 34

Tapes: 17

lear faults: 34

Teilingua formation: 30
-Solitaio 1egion: 32

Tesnus formation: 7, 9, 14-16, 17, 31, 36
-Dumple biansilion zone, conodonts from: 16



rocks: 32
sandslone and shale: 9, 12, 16, 39, 40
sediments: 36

Station: 20

texana, Exogyra: 10, 22
Haplostiche: 29

texanus, Enallaster: 26

Three-Mile Hill, cross section of Caballos novaculite near: 15
section near:

thrust fault, Devils Backbone: 34
Hells Half Acre: 34
high-angle: 34

thrust faulting: 9, 29, 35

Tinaja Mountain range: 7, 9, 12, 14, 31, 32, 34
Spring: 32, 34, 40

Toucasia: 19, 25, 27

trachydolerite : 33

trachyte: 32, 35
analcime-hearing : 35
dike : 46
plug: 32, 46
sill : 33

Trigonia: 17, 28

trilobites: 11, 12

Trinity group: 21
boundary marked: 19

Index

Tylostoma: 17, 28
type locality, Boquillas flags: 30

Udden, J. A.: 30
undulato-plicatus, Inoceramus: 30
University Mesa marl: 25
uplift, mid-Ordoviciaa: 36
Pleistocene: 36
post-Cretaceous: 36
Upper Cambrian Dagger Flat sandstone: 9, 36
Upper Ordovician age: 12

vegetation: 8
voleanic rocks: 36

Walnul—Comanche Peak beds: 42, 46
formation: 19, 20, 21-22, 24, 27
of central Texas: 22
Wapanucka shale: 16
water wells: 36
Woodford shale: 14
Woods Hollow formation : 36
shale: 12

YE Mesa: 22, 25

51



kS
S
S
o
J.
Y

THE UNIVERSITY OF TEXAS
BUREAU OF ECONOMIC GEOLOGY

REPORT OF INVESTIGATIONS No. 21
PLATE I

6000
5000

4000
3000

2000

Kki  Kgt

_— :Eﬁm\:.‘ﬂ‘- i

Omv Om

Qal

Qg

N
Y
\ %‘L

\%

L] &
[
1

i

L}
——
—

—

Section 4-A4'

/
c c
6000 ‘

5000 Ked Kwc

. Kx“l:‘:xx?x-..;lh 3 Kﬂ'lx Km b 4 K we K d . K g 1 — K ki K e d K k i
4 fim{:{mfflfffflfffﬂlf ik 3 e = .2 RS :1"& ST Y e Qal _—
S B ", /:,,_ "ﬁ‘“‘h;mﬁ‘“ Hm\\\{\\‘i{““‘\

e & TR A \\n\ SN e 2

5 ,i// y 4/._/’_,_?‘*' 2 =N \.-_-.; ‘m# H}.'}‘s-,\‘-ﬁ' \ 3
VS e 2000

DRAN
// [ # :r fﬂ T S N SN “‘...,_"‘-\:....___1 ...1'"'--1""-.. - ;;-‘\__ \\ . 'MWM‘ e o RN

700
Section 8-8" Section C—C’

. TR Qal Qq l
T ree e e e {{xf}?}x‘?‘ﬁ:\?\m IWﬂiﬂ“ﬁ“ SANNNNNN S < S W

3000 7 5%%?

2000 /77

N -H:"n:"';:l ‘:':- _} e,

*.F

GEOLOGIC MAP AND STRUGCTURE SECTIONS OF HOOD SPRING QUADRANGLE, TEXAS

10300’

-~ JOHN T. LONSDALE, DIRECTOR -
: I l ’ _ : 51 ;
30 Oor LTS AN - - / H i ; O "__,..--“‘ P ’/‘ .-'.‘.-r ‘,rf J’/(,":Véu‘{if/zo'fl / ; *} I ' -_ '-;-_-;'-‘-"' S en ' "Zlf‘.{'." g l:"“'--.. . : 30 00'
== S 77 S Em ~Gal) % w1
| \_;‘ . r F/m_‘."';—'—-:' . ______-:_...--"" - ; L ; | I:;:r ; | . : . _ : -* . t\_;r'.: | \k‘.‘\
' ‘;-" | . : . .. '. . H .,l X, P T:"".-
N SO s T ; ‘ Ti ::? \\'*-... ~ / > __,-...-"T-;"-i-f.n. A_-h
i : = f T e _ . oo
S 22 : Qg LEES, 37!626‘;“@& | > 53 1 i -
/-' San s o b =l : Z . ?': | : ..’ . .T‘.-_::_,-.
fe : ' SITe 7 . 177 h O AL
] N | 4\ A T
‘F / : . M;K . _/ : ‘:::1 “ ) | — w
3 SRS © 7 / 7 X 8
/ Qg *-.;; | 7 A
7 _ o
,// s
7
} > -
s P
7 7 / '/ //
7 / X 7
/ ..r‘/ }* 7
’,.-" "‘f-’ .'-. : '4:.
| // ‘? :_-. .
)\ , \
. /7 (_‘ r - 8s m
A -l:
v o 7 '._I \ m‘
. éﬁ.- '='==:" . i::i;._;-;-u; :
a 0 i
ey >y L
4 ® v 2 EE A o
o = o i SRS =
7% 1% o el "'E”-ff*% e 0 \\ \ =
X /4 / 1 o ) Oy
= J X R et AU
/ 2 g N Z %“ 2 -31-';'..,.'# DR i3
o9 X 7 = o T
119 /QGJ- - / B ﬁ’ﬂ]\\ ;. 23 .....- # ﬂﬁg/
Qg e : ; ﬁﬁq _ \ : : i PO : N
B e = b)Y AN & L e | s a5 HE
s U752% % ol 5/ iy
(y Sl e e % B/ 2V 4 “‘
: . £ . : 7 - -"-:'-. -"'/ g
bﬂw o ZE 7 S ! . e
‘.*'/ 53 ! % e '*..h_;_____ f-"" # - e 8 3 \ -. ;."" r y ; \1{‘\
_ A ... : !_I:,, ;.rf /. \.* : \ E
ab /sy 7 SR
5 Ly B ) / .. o _.
5 Z - \
Q ﬂ l / : . TS ) 3 -
Y 7 % d £ } N
T 5 ’ ¥ gl \ MR
i - | e : ; f/’ ’ | K .' A\ / H‘\\ - -1 \\1\ | BN
- k | A2 1% N a
8 . *# _‘._, ,.“?"t_':* . R
ﬂ? ' -!'r / / .\ @ a3l H'Kmy l' ! i N\ \w H:x \ & S N
Q | B8 o "'.'.??ﬂ-i' ;[ it NN A
. / fw s {%‘ﬂ - ] T | Pk - _ 1%_ ¥ "‘3
i X /5/"5/' Lr- | iy £/} %'?f’} 25T S
15 9 99 v3 - A gy : RS P —_
d 0" 852 \ 7 aal / s\ {8
R, Z 553 % INZ x F g — 4 R 3108 | N
3‘_)‘ RS 7T | /r. & N _IJ i:*-" s . \ Fer3g 2T .—_Ej‘ﬁ‘ : E-':',‘rqﬁ..::_ s
| /) LN ...----.--"’ \\l ’ P é‘e" /o T N N 5==1
o | S £/ 4
Lot whaty g : . 3 ar. : fq’a
700000
YARD
. ; X N » e 8 7 Rty 2
2945’ - ' ,- | £ 29
10315’ 1190000 YARDS ; 10 (Bore Spring / |
%c;\ Topographic base by U.S. Geological Survey e S 1 Polyconic projection.North American datum &,
B 4 B cale 82850 Geology by Roy W.Graves Jr., 1947 i
»§ FlJx =3 ?1
. B O g 4 Mile
X; ﬂé E mz e - imms — — e ﬁg= — _:13 {." 2 9;;_
. C - =
> 5 E 2 1 3 o 1 2 3 4 5 Kilometers =
s — . E
‘g = @ . = = 1 = Cg
= interval
é’é‘?} APPROXIMATE MEAN Contour 20 feet. E?ti_
\ DECLINATION,.IS28 Dat is sea Zevel. C_i;

Kgt

Ty

N

bbb b )

EXPLANATION
SEDIMENTARY ROCKS

Qal

Alluvium

QUATERNARY

Terlingua formation

Boquillas formation

Buda !imestone

|

Grayson marl

Georgetown limestone

Kiamichi marl

Edwards |limestone

Ll

Washita group

e

CRETACEQUS

g group

lrinity group Fredericksbur

Walnut—=Comanche Peak formctions
Undifferentiated

Maxon sandsione

Glen Rose formation

ANGULAR UNCONFORMITY

Tesnus formation
Sandstone and shale, Ct; white quartzite, Ciq

UNCONFORMITY

-..:\"\ “\,__ Sy ‘\‘u

Pennsylvanian

i H

Caballos novaculite
Lower chert and /ower ncovaculite members, Dc;
middle cher! member, Dco; uppeér novaculite
member, Dcy;, uppér cherf member, Dca

UNCONFORMITY

L

Maravillas formation

FATATATATATATAA S "ATATATATAATA
ATATATATATATATATATATATATATATATAT,
FATATATATATATATATATATATATATATAT A
ATATATATATAT TLTATATATATATATATA",

DEVONIAN CARBONIFEROUS

FATATATATAT, YA U™ T ATETATANATAT K
ATATATATATA VT A% | JTATATATATETAT
..' ‘I' ‘_'l'"l' "I' .l.' "‘.' ‘l'i‘l"‘l":l ‘.' ‘."1’ A
l'l"lil ‘1 ‘r "'5""".'?" HI' A" ‘I'l*'l"'l"l'_
FATATATATATATATAATATATATATATATA

Woods Hollow shale

il

, I
I
Fort Pena formation

—_—

Alsate shale

Marathon limestone

ORDOVICIAN

-
'-.,.J'-‘.-"
- - - "
e o
- "

Dagger Flat sandstone

CAMBRIAN

IGNEOUS ROCKS

o

Tertiary intrusives

—

Tertiary dikes

/’"——
Thrust foult

T on overthrust side; dashed where inferred or

doubtful,dotted where covered by alluvium

U
D

Normal fault

—-—*
—

Tear fault

76

Strike ond dip of beds

72

Strike and dip of overturned beds

S0
~+

Strike of vertical beds,figure on up side

i

Axis of anticline
Dashed where inferred or doubiful

e

Axis of syncline
Dashed where inferred or doubtful

6000
5000
Qal 4000

R TSN 3000

NN

2000

v - -
Qal Qg AN A= G ' 77 s e
A~ = - *;;'_;\\‘\i?:'///y/ : il] /////// - - e —y e '*"-_;1 ':::::3;; T??\\E\\i&iiiﬂ%ﬁii{i\si?l - 1“‘3‘3‘:"?3:;::‘:}{::::??:2&&%
— 1-.'?::_ '._1 ‘// :‘:/)/f/ // -5! ,.:;' - y / //// 2 " L aTNY E&?}?}\}:\}\\ \ Ln.‘..-._-: N ‘“'"-u--.u:....,q____h___le ““““
L '; AL~ .‘ ]ii-l;....Lr_g - '}4 / /




e The University of Texas
ureau of Economic Geology AR
John T. Lonsdale, Director Report of I{;f;ﬁ:'%?imns No. 21

103°16

EXPLANATION

\ =
Qal ., 1%
i : 1. Qal & o
o' Wi wl
o s Alluvium = Thrust fault, T on
s = overthrust side, dotted
x where concealed by
o » Kte alluvium.
(1§
z b i w ]
) o Terlingua formation
- D
b :I'—:- ff:/ffffg
T} oy I Normal fault
Boquillas formation
> _ ~3:
Strike and dip of beds
Buda Ii'me:s'rone
7/ 70~
/ / Strike and dip of
“Z overturned beds
Grayson mar]
S g
Kgt n
= . .
. o Strike of vertical beds,
BesTgepR I TesIgny .>";_'-'3 figure on up side of béds
2 l e
s A L 5
3 Kiamichi marl
24 - | -
= Y
O Ked
£ i
O Edwards limestone
m
Walnut- Comanche Peak |
(undifferentiated) MARAVILLAS CREEK
AREA
' - _ 29045 e
Geology by Roy W. Graves, Jr., surveyed in 1947, Maxon sandstone g
Bureau of Economic Geology Map Scale ' %
The University of Texas 0 o | o Miles W | |
E | ; — ] 4 Hood Spring Quadrangle
L Glen Rose formation

6000 A :

A,—sooo
| -
5000 I-5000
4000 4000
Kbu
———
3000 kgL |- 3000
I~
5000 B B _ 5000 5000 —C C— 5000 5000 —D D'~ 5000
4000 Kgr 4000 T|A 4000 Kmx 4000
4000 Kat Qal Kmx Qal Kgr Qal
: A LA § Sh fault e IR Wnr S
e 1/ : - s ear or tear fau T s
3000 3000 @f f/{{lﬂ' B 1 3000 A. Movement away 30001 %ﬁ'fﬁi 1/ /I,‘V 3000
NN from observer. NS

T. Movement toward

observer.
Structure Section Scale

0 ) | Mile

t 5

GEOLOGIGC MAP AND STRUCTURE SECTIONS OF MARAVILLAS CREEK AREA,
HOOD SPRING QUADRANGLE, TEXAS




The University of Texas
Bureau of Economic Geology

Report of Investigations No. 21
John T. Lonsdale, Director Plate VIII

N/ 7% 3 30°00'
NSNS R ] EXPLANATION
: zﬁ;?& \ \ " SEDIMENTARY ROGKS TR
* < \ o ed 7
N \\ X E f/j”/;{;;

——

Qal ] Dagger Flat sandstone

T —
ﬁ—._—:-** —
_--—ll-_-::_'-‘
e

Alluvium

J

v

4
CAMBRIAN

IGNEOUS ROCKS

<

Tertiary Intrusives

v

G
CARBONIFEROUS QUATERNARY

T — g

“. # .4 = - -
L i &
L ] ] L - -
/ . i s S N
. - . &
Y/ e * . 1
.‘l’ - - & L3 A 1
Ll “' - - L] . ,‘ r
L4 ¥ 5
. N
# K /. . &
- :
. &
7 A \
' ¥ ’ ; )
Ty, , - X
S, — ] L. “ L r “"-
# - & ' - -
— e L] 3 s g
% /5 ) N\ /{ "
- ‘9, - =0 > N o \ ey '\
'J & - - F- .‘. .“‘
5 #
, . % v
o % * ‘- A / -
- = i
’ e
# N L] i ‘
[
£ - /
s Y

= Gravel deposits
E 7/ /'r
> A i '
g Tesnus formation Ierhary. dtkes
ot UNCONFORMITY VL e ¢
<‘m‘\‘\1‘ iy i -
SO, oA AN XA K N\« ‘;’ ' | | % ' kw% Thrust fault; dashed where
= APED> Y sy SSF AN g/ fes )b " shososb < inferred or doubtful, dotted
Caballos novaculite = where covered by alluvium
(Lower chert and lower e
novaculite members, Dc,;, 7 R e
middle chert member, Dcg; o
upper novaculite member, Dcai, Tear fault
2RSS 278 A 7z . sl il P e
<& 7 S : " ” ; 5 ‘ A / 2 : \'. “t 7, Bt ) — B 2
: 3 : X >7 ; A IR R =) Normal fault
‘gz—:om‘v‘:—:.'i
""""" —<6

Muru#i las formation
Strike and dip of beds

el >

Woods Hollow shale Strike of vertical beds;
e . figure on up side of beds
0PN >§
SN NS > —t e
TINAJA Fort Pefa ‘fz‘rrtnmion a _’_——i__
x Axis of anticline; dashed
AREEA O

l;:::j;‘_;;_‘_‘_‘_’j where inferred or doubtful
rrlogs |

e

Axis of syncline; dashed

Alsate sh'ale

RESRINE where inferred or doubtful
\Om
| | Sa e oW
Hood Spring Quadrangle Marathon limestone 5 Water well
i
Ct A

\Y \VJ | s T
Ct ‘f \C Ct \ A Ti Ct

mv \
i N

k)
-
o
o
Z 4500_08B omv
IS ; Qg ol
WA O § 1Qal Omv Qg\ Qg\ Qa|\ Qg\
N = o : B e Vo
5 ; b | c Ct LGt G ? Ct < Ct
y/«df““ \\\ ~ ' 2500 l| '
ﬁ" SSSES AN
?&,&"‘* i' 1 4500_ C G
}%/‘ /JA ' g Omv Omv
\\\\\\ g e . ) i i i i SR
| - X = — - C
| . Al ot \\ Ct ? Ct Ct
29%s' & ; 2 Miias 2500 | Ow

103°15' | =1
Geology by Roy W. Graves, Jr., surveyed in 947
Bureau of Economic Geology, The University of Texas

GEOLOGIC MAP AND STRUGTURE

SECTIONS OF TINAJA RANGE AREA, HOOD SPRING QUADRANGLE, TEXAS



	Report of Investigations—No. 21
	Geology of Hood Spring Quadrangle, Brewster County, Texas
	Contents
	Illustrations

	Abstract
	Introduction
	Location
	Purpose and Scope of the Work
	Field Work
	Acknowledgments

	Physiography
	Physical Features
	Erosional Agencies
	Climate and Vegetation

	General Geology
	Distribution of Rocks
	Cambrian System
	Dagger Flat Sandstone

	Ordovician System
	Marathon Limestone
	Alsate Shale
	Fort Peña Formation
	Woods Hollow Shale
	Maravillas Formation

	Devonian System
	Caballos Novaculite

	Pennsylvanian System
	Tesnus Formation

	Cretaceous System
	Glen Rose Formation
	Maxon Sandstone
	Walnut and Comanche Peak Formations
	Edwards Limestone
	Kiamichi Marl
	Georgetown Limestone
	Grayson (Del Rio) Marl
	Buda Limestone
	Boquillas Formation
	Terlingua Formation

	Alluvial Deposits
	General Features
	Stream Alluvium
	Gravel Mantle on Pediments and Rock Floors
	Bolson Deposits

	Igneous Rocks
	General Features
	Rhyolites and Trachytes
	Basalts

	Contact Metamorphism

	Structural Geology
	General Features
	Paleozoic Folding and Faulting
	Post-Cretaceous Structural  Features

	Summary of Geologic History  Economic Geology
	References
	Index


	Illustrations
	Fig. 1. Index map showing Hood Spring quadrangle and adjacent quadrangles covered by published geologic reports.
	Fig. 2. Cross section of Paleozoic rocks in the northwest corner of Hood Spring quadrangle in a ridge 1½ miles east-northeast of Buttrill ranch.
	Fig. 3. Sketch map and cross section of Caballos novaculite on north side of State highway No. 227, one-fourth mile southeast of Three-Mile Hill (Santiago Peak quadrangle), 17 miles south of Marathon, Texas.
	Fig. 4. Representation of the fold and thrust fault which produced the ridge parallel to Maravillas Creek in the southwest part of Hood Spring quadrangle. Horizontal lines represent the levels in the fold which are now visible in the tear-fault blocks of the ridge (see Pl. VII). Lettered lines refer to structure sections. Roman numerals refer to correspondingly numbered fault blocks.
	Plate I. Geologic map and structure sections of Hood Spring quadrangle, Texas
	Plate II.  Angular unconformity in Maravillas scarp. Northeast end of Maravillas scarp. Thick-bedded Glen Rose limestone dips 3° southeast and rests with pronounced angular unconformity on steeply dipping Tesnus sandstones and shales. Hill 4785.
	Plate III
	Plate IV
	Plate V
	Plate VI
	Plate VII. Geologic map and structure sections of Maravillas Creek area, Hood Spring quadrangle, Texas
	Plate VIII. Geologic map and structure sections of Tinaja Range area, Hood Spring quadrangle, Texas

	Tables
	Table I. Geologic formations in the Marathon region.
	Section in the extreme northwest corner of the Hood Spring quadrangle (Pl. VIII and Pl. III, A).
	Section of Glen Rose formation in notch northeast of Hill 4750 in the northeast part of the Hood Spring quadrangle.
	Section of Maxon formation on south slope of hill 1 mile south of Hill 4750 on northeast end of the Maravillas scarp.
	Section of Walnut—Comanche Peak formations on southeast side of Hill 3367 in the southwest part of the Hood Spring quadrangle.
	Section on north side of ravine southwest of Hill 4300 southwest of Maravillas Creek.
	Section of Kiamichi marl on small hill at road junction half a mile south-southeast of elevation 3632 in east-central part of the Hood Spring quadrangle.
	Composite section from ravine 1¼ miles southsouthwest of Hill 4216 to Hill 4116 near the center of the Hood Spring quadrangle.




