


























quartz, and precast concrete aggregate pur-
poses.

Veins in the Crystal Mountain Sandstone
are the principal source of quartz crystals in
the Caddo River watershed. Large quantities
are also obtained from veins in the Blakely
Sandstone, but mostly to the northeast in
Garland County. Quartz occurs as veins filling
joints and bedding planes in the sandstone
and crystals occur as pockets or cavities lining
or filling them.

For many years large quantities of small
to medium size clear quartz crystals and
clusters have been produced from the Fisher
Mountain and other deposits located in the
Crystal Mountain Sandstone along the south-
ern border of sections 3 and 4 and the northern
portions of sections 9 and 10, T. 3 S,, R. 24
W., about one mile north of the watershed.
There are several other adjoining mines that
have also produced quartz crystals.

Some of the more significant quartz
crystal localities in the area are:

1. The High Peak deposit in the NW% NE%
section 19, T. 3 S., R. 24 W. High quality
clear crystals have been produced at this
deposit in recent years from veins in the
Crystal Mountain Sandstone. Manganese occurs
with the quartz and it also has been pros-
pected.

2. Near the centerline of section 20, T. 3 S,,
R. 24 W., quartz crystals have been mined
from the Crystal Mountain Sandstone.

3. Near the center of the west line of section
21, T. 3 S.,, R. 24 W,, some quartz crystals
are obtained from veins in the Crystal Moun-
tain Sandstone.

4, In the NW% section 29, T. 3S.,, R. 24 W.,
minor quantities of quartz crystals have been
mined from veins in the Blakely Sandstone.

5. Rather unusual, very small, clear to smoky,
complex crystal forms, some being ‘‘water
bubble’ or negative types occur in veins in

24

Stanley sandstones at the Pigeon Roost deposit
in section 11, T. 4 S., R. 22 W., and at other
localities through the central portions of the
watershed, including a prospect in the Arkansas
Novaculite about 1% miles northeast of the
community of Point Cedar.

Large quantities of quartz crystals are
likely present in the numerous quartz veins in
the area. Many additional claims and prospects
are expected as a result of the continued
demand for clear quartz crystals.

Rock Aggregate

Vast tonnages of rock aggregate and road
material are available from the sandstone,
novaculite, chert, and sand and gravel deposits
in the watershed. Massive sandstones meeting
commercial quality specifications occur in the
Crystal Mountain, Blakely and Jackfork
Formations. Thick sequences of novaculite
occur mostly in the Lower Division of the
Arkansas Novaculite and intervals of thin
chert occur in the Bigfork Chert. All of these
rocks have been extensively mined for aggre-
gate, but at present there are only a few
commercial operations in the watershed. Shale
is very abundant and is used locally for rock
aggregate on rural roads and other purposes
throughout most of the watershed.

The Murray quarry in the SE% section
13, T. 6 S., R. 20 W., about one mile east of
De Gray Dam, has been active for a number
of years. Several million tons of quartzose
sandstone have been mined and processed
from a 90 foot thick interval in the upper
Jackfork Sandstone.

In 1963 gray sandstone from the Blakely
Sandstone was quarried for building stone in
the E% SE% section 23, and the W) SW¥%
section 22, T. 3 S., R. 24 W. Hard sandstone
beds 6 inches to 2 feet in thickness were
quarried from a depth between 4 and 8 feet.

In recent years rather large quantities
of rough field stone also have been obtained
mostly from surficial deposits. Most of these
are sandstones derived from the Crystal



Mountain, Blakely, Blaylock, Stanley and
Jackfork Formations. There is no reliable
estimate of the tonnages of field stone
produced.

Sand and gravel deposits occur in the alluv-
ium along the Caddo River and some of the
larger streams. The following deposits have
been worked along the Caddo River:

1. The E% section 28, T. 3 S., R. 25 W., con-
tains equal amounts of novaculite and
sandstone gravel. Reserves above water level
are estimated at 1,503,000 tons.

2. NE% NE% section 19, T. 4 S, R. 24 W,,
has mixed quantities of novaculite and sand-
stone, gravel and some large boulders. Reserves
above water level are estimated at 235,000
tons.

3. The NE% NE% section 13, T. 4 S,
R. 25 W., has equal proportions of novacu-
lite and sandstone, gravel and a little shale.
Reserves above water level are estimated at
2,916,000 tons.

4. The S% of section 36, T. 6 S., R. 20 W., has
mixed chert and sandstone gravel. There is no
estimate of the reserves available.

Sand and gravel have also been obtained
from deposits in the terraces along the Caddo
River. Most of the larger pits are situated near
the community of Caddo Valley and the
material was used primarily in various projects
in the construction of De Gray Lake and
related facilities. Most of these deposits are
included in the following locations:

1. S% of section 19 and the N% of section 30,
T. 6 S., R. 19 W,, and the E% of sections 22
and 25, T.6S., R. 20 W.

2. The E% of section 35 and the SW% of sec-
tion26,T.6S.,, R. 20 W.

Sand, gravel, and cobbles also have been
mined from lenses in the Brownstown Marl in
exposures near De Gray Lake where it has
been used for aggregates related to the
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construction projects near De Gray Lake. Some
of these stripping operations are as follows:

1. The SY% of section 12, the N of section 13,
T. 6 S.., R. 20 W., and adjoining NWY% of
section 18, T.6 S., R. 19 W,

2. The S% of sections 16 and 17, T. 6 S., R.
20W,

3. The SW% of section 22, T. 6 S., R. 21 W,

The Nacatoch Sand represents a potential
source of high quality sand. It has been exploit-
ed on a limited scale in adjoining areas.

These abundant deposits of sandstone,
novaculite, chert, sand and gravel, and shale
can provide rock aggregate, road material, and
building stone to meet local and many outside
demands.

Slate

Slate for building purposes was first mined
in T. 3 S, R.27W.,, in 1902. At present it is
the foremost mineral product in the area and is
being mined and crushed for roofing granules
with the dust being used as a filler. Most of
the slate mining has been in the Stanley and
Missouri Mountain Formations but it also
occurs in the Mazarn, Womble and Polk Creek
Formations.

The Missouri Mountain slate is buff, red
to green, usually soft but with some fairly hard
and homogeneous layers. The slate interval
varies from less than 50 feet to about 300
feet and may be duplicated by structure. The
unit is widespread and has been extensively
prospected.

The basal Stanley Shale has been chang-
ed to slate in the closely folded structures,
particularly the synclines. The slate is hard,
gray to black, and contains some thin sand-
stone layers. Horizons in the lowermost
Stanley were previously known as Fork Moun-
tain slate. The Polk Creek, Mazarn, and
Womble Formations contain shale or slaty
shale in most places and only portions of these



units contain well-developed layers of slate.

Presently slate is being quarried from a
large and rather deep pit in the Stanley Shale
north of Glenwood in the SE% section 21, T. 4
S., R. 23 W., by Bird and Son, Inc. They
previously quarried a similar deposit in the
NE% NE% section 31, T. 4 S., R. 25 W,, and
upon abandonment of the site the dimensions
were about 1300 feet in length, 200 feet in
width, and some 150 feet in depth. Table 2 is a
list of many of the abandoned slate quarries
and prospects in the watershed.

Tripoli

Tripoli is normally considered a finely
granular, porous, comparatively soft silica
of a cryptocrystalline character. It is used
principally for an abrasive, polishing agent,
and as a filler or additive. The high silica
tripoli occurs in the Upper Division of the
Arkansas Novaculite, with smaller deposits
in the Lower Division, and in the Bigfork
Chert. Activity just west of the area took
place sporadically from 1963 to 1972 when
four mines produced 32,000 tons which
were processed at Glenwood.

One of the larger known tripoli occur-
rences in the watershed is located in the SE
corner of section 31, T. 4 S., R. 24 W,, in the
Upper Division of the Arkansas Novaculite.
The tripoli at this deposit strikes nearly east-
west and dips 18° to the south and some 150
feet was penetrated by a drill hole. Indicated
and inferred reserves amount to 75,000 tons.

Fodderstack Mountain prospect in the
Upper Division of the Arkansas Novaculite
is located in the NW% section 13, T. 4 S,
R. 26 W,, and it is 1000 feet in length, 28
feet in width, and at least 20 feet in depth.

Another occurrence is located in the SE%
SWY% section 12, T. 4 S, R. 26 W,, and has
a measurable ore of 20,000 tons and an indica-
ted ore of 100,000 tons. A minor occurrence
of tripoli is located in a small cut in the Bigfork
Chert at the base of a small hill about one and
a half miles southwest of Caddo Gap.
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Other known deposits of tripoli are as
follows:

1. NE% SW% section 10, T. 3 S., R. 23 W.
2. NW¥% SE% section 12, T. 3S., R. 23 W.
3.SW% SW% section 7, T.4S, R.24W.
4. SE% NE% section 17, T.4 S.,, R. 24 W.
5.SW% SW% section 13, T.4S.,, R. 25 W.
6.S% NE% section 33, T.4S., R. 26 W.

Hauling distance to milling sites and lack
of railroad facilities have probably hampered
mining operations in the area. Future market
price could alter this and an increase in activi-
ty is possible.

Uranium

Uranium prospecting has on occasion
taken place in the watershed. Most of these
investigations were concerned with the black
carbonaceous shales of the Middle Division of
the Arkansas Novaculite and the Polk Creek
Shale. Some limited evaluations were made on
anomalies in the Stanley Shale (mostly phos-
phates), in the igneous breccia at Pigeon
Roost Mountain, and in other rock types.
There are presently no reported economically
important uranium deposits in the area,
although several rock types contain radio-
activity in excess of normal background.

Oil, Gas and Asphalt

Exploratory drilling in the rocks of the
western Quachita Mountains of Oklahoma
and vicinity has resulted in the discovery of
a few new oil and gas fields. These mostly
occur in highly fractured reservoirs in cherts
and novaculites of the Bigfork Chert and
Arkansas Novaculite. This, combined with a
few older oil fields producing from Mississip-
pian and Pennsylvanian sandstones and some
small to rather large asphaltite occurrences
in the area, have kindled interests in the oil
and gas potential elsewhere along the Ouachita
fold belt.

Some of the surface rocks in the northern
part of the Caddo River watershed are slightly
metamorphosed, thus their thermal maturity



Table 2. — Abandoned slate quarries and prospects in the Caddo River Watershed

Location

NW¥% SW¥% sec. 3, T.5S.,
R. 25 W.

E'% sec. 30, T.3S.,,
R. 23 W.

NW corner sec. 36, T. 3S.,
R. 24 W.

NE% SE% sec. 9 and
NW% SW% sec. 10, T. 3 S,
R. 26 W.

SW% SE% sec. 32, T. 3S.,
R. 26 W.

E% SE% sec. 33, T. 3S..,
R. 27 W.

SE% NE% sec. 18, T. 4 S,,
R. 26 W.

N%sec. 35, T. 38S,,
R. 27 W.

S%2NE%sec. 4, T.4S,,
R. 27 W.

Sec. 15, T. 4 S,
R. 26 W.

SE% NW% sec. 6, T. 4 S.,
R. 24 W.

Formation

Missouri Mountain Shale
Missouri Mountain Shale
Missouri Mountain Shale
Mazarn Shale

Missouri Mountain Shale

Missouri Mountain Shale

Missouri Mountain Shale

Missouri Mountain Shale

Stanley Shale

Missouri Mountain Shale

Womble Shale
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Description

Red slate, area was prospected but reserves
were not evaluated.

A prospect at this location reveals a red
slate, sonorous,with good cleavage.

A prospect at this location reveals a dark
red slate, semi-sonorous, splits easily and
has a relatively rough surface; can be
quarried in large blocks.

A prospect uncovered a hard green slate,
sonorous, which splits well and has widely
spaced joints.

The area was quarried from 1929-33 for
flagstone. Slate is red and green and splits
into thin pieces on weathering.

Red and green, soft, thin-splitting slate was
found in four large openings.

A red, green, and gray slate was quarried
for roofing granules in 1909 and again in
1937.

Red slate was quarried in large blocks at
two locations.

A gray-blue micaceous slate which is
sonorous, cleaves, has a rough surface and
is weather resistant, was quarried in a pit
100 feet square and 50 feet deep. A blue-
black slate was also quarried. It has a shiny
cleavage surface and crumbles on weather-
ing (neither micaceous nor sonorous).

A 600-~foot exposure of red slate with tight
folds and a good cleavage occurs on the
south side of Wagner Creek.

Inactive quarry in black slate and was used
as roofing granules.



is rather high. The intensity of deformation
and recrystallization noticeably decreases in
the rocks southward across the area and it is
less likely that any generated hydrocarbons
were degraded. This entire region is considered
to contain allochthonous sequences of rock
and the thermal histories are unknown beneath
these postulated thrust faults (decollements).
Many of the recent tectonic models for the
Ouachita fold belt suggest that less deformed,
and in some cases even foreland facies (shallow
marine deposits), are at some depth beneath
some of the surface rocks. A COCORP deep
seismic reflection profile was recently run
(Lillie et al. 1983) across the Ouachita Moun-
tains of Arkansas to the west of the water-
shed and these data afford many insights
into the origin of the structural complexi-
ties in the area.

In 1967 Max Ensinger drilled two oil and
gas tests in Montgomery County. The No. 1
Van Steenwyk was drilled to an apparent
total depth of 3627 feet in section 19, T. 3 S,,
R. 25 W., and the No. 1 Walter Gaston to a
total depth of 472 feet in section 20, T. 3 S,,
R. 25 W. Both wells were spudded in the
Mazarn Shale and they were abandoned as
dry holes.

In the last few years three wells have
been drilled for oil and gas in or near the
watershed. The Sheraton Oil Corporation
drilled two wildcat tests; one, the No. 1 Kyle
in section 29, T. 4 S., R. 22 W, (Hot Spring
County) was spudded in Stanley Shale and
reached a total depth of 4545 feet; and
another, the No. 1 Bean in section 15, T.5S,,
R. 23 W,, (Clark County) was spudded in
Stanley Shale and abandoned at 2902 feet.
The Shell Oil Company drilled a well in the
Trap Mountains within a few miles of the
watershed in section 21, T. 4 S,, R. 20 W,
(Hot Spring County) that began in the
Blaylock Sandstone and bottomed at a total
depth of 7868 feet.

It is thought that these few wells have
failed to evaluate the petroleum potential
of the area. A deep test penetrating the various
older formations is needed to assist in deter-
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mining the thermal histories, porosities, per-
meabilities and other features of the rock at
depth. Some asphalt occurrences are present
in the Jackfork Sandstone and the Lower
Cretaceous rocks to the southwest of the
area near Murfreesboro and Dierks, but none
have been reported in the watershed.

The Upper Cretaceous rocks that crop
out in the area are thought to have been
flushed by ground water, so it seems unlikely
that they contain oil and gas.

Water Resources

The average rainfall for the watershed
is about 50 inches per year. Ground water is
often used for most domestic purposes. The
area seems to have sufficient water supplies
to meet current and most projected needs.
It is suggested that extensive hydrologic
studies be performed in an area prior to any
major developments that would require large
quantities of water. The following is a brief
description of the water resources in the
area.

Surface Water

The rather high quality and significant
volume of water in the Caddo River, including
its tributaries, and De Gray Lake is adequate
and suitable for most projected needs.

Ground Water

Ground water occurs mostly in fractures,
joints and separations along the bedding planes
of the Paleozoic rocks. In these rocks the high-
ly fractured Bigfork Chert is the best aquifer.
The Crystal Mountain Sandstone, the Arkansas
Novaculite, and limestone intervals in the
Collier Shale, Mazarn Shale, and Womble Shale
also may be good aquifers. Quantities usually
sufficient for domestic purposes are found
in most formations. Highly permeable zones
occur in the sands and gravels of the Browns-
town, Nacatoch, terrace and alluvial deposits
and where suitable areas of recharge exist,
afford good yields for local uses. Wells that



yield 10 gallons of water per minute for a
week of continuous pumping are considered
high yield in most of the Ouachita Mountains.
There are many small springs in the area which
issue primarily from the Crystal Mountain
Sandstone, Bigfork Chert, Arkansas Novacu-
lite, and limestone intervals in the Collier
Shale, Mazarn Shale and Womble Shale.

Ground water supplies are adequate in
most areas for household use, but should
generally not be considered for industrial
developments or community water supplies.
Ground water analyses by the U. S. Geological
Survey indicate that it typically is of high
quality.

Warm Springs

There are several warm springs in the
central Ouachita Mountains of Arkansas.
Two such springs are located in the watershed
according to Miser and Purdue (1929). The
warm springs at Caddo Gap in the Lower
Division of the Arkansas Novaculite, flows
directly into the Caddo River. Recorded
temperatures in the early 1900's ranged from
94° — 96.8°F. Another warm spring is located
in the Arkansas Novaculite on the line between
sections 23 and 26, T. 4 S., R. 25 W,, about
two miles southwest of Caddo Gap.

It is suggested that these warm waters
represent ground water that has slowly perco-
lated to a significant depth and has been
heated by the geothermal gradient, then

rapidly ascends to the surface through open-

ings created by extensive fractures and/or
fault zones. There is a likelihood that other
small warm springs occur in the area. These
warm springs afford little prospect as a geo-
thermal resource.
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SUMMARY

The information provided in this report
has been generalized to give an overall view
of the geology and mineral resources. The
Caddo River watershed is located mostly in’
the central and southern Ouachita Mountain
Province, but a small portion overlaps into
the Gulf Coastal Plain. The rocks include
numerous lithologic types; shale, sandstone,
chert, novaculite, limestone, tuff, sand, gravel,
marl and others. These rocks have been divided
into 19 formations that range in age from
Early Ordovician to the Recent alluvium
and colluvium, The Ouachita Mountains were
formed by intense late Paleozoic deformation
which caused the uplift and northward trans-
port of the basinal deposits through complex
folding and thrusting. Erosion which started
with uplift and continues to the present, has
caused the removal of at least 30,000 vertical
feet of sedimentary rock. The warm Cretaceous
seas engulfed the southern and eastern portions
of the area and deposited marl, chalk and
sand that are very gently tilted. Also in
Cretaceous times major igneous intrusions
took place mostly in nearby areas. Through-
out the Quaternary the region has under-
gone cycles of erosion and deposition related
to the various climatic cycles.

Rocks of the watershed are presently
the source of slate for roofing granules; sand-
stone, shale, chert, and other rock for road
material; and quartz crystals. Soon there
should be further production of barite for
drilling mud. The area might have the potential
for providing many other needed mineral
resources. There is current interest in several
other mineral resources. It is likely that the
intensity in exploration and mining activity
will further increase along with the projected
demands.
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