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ABSTRACT

. Location and surface features.—The De Queen and Caddo Gap quadrangles,
which embrace an area of almost 2,000 square miles, lie mainly in southwestern
Arkansas but include a narrow strip along the eastern border of Oklahoma.
The northern three-fourths of the quadrangles lies in the Ouachita Mountain
region, and the remainder in the Gulf Coastal Plain, N

Rocks of the Ouachita Mountain region.—The rocks in the Ouachita Moun-
tain region include shale, sandstone, chert, and novaculite, with a little lime-
stone and volcanic tuff, and range in age from Cambrian to Pennsylvanian.
Their aggregate thickness is about 25,000 feet.

The novaculite (Arkansas novaculite, in part Middle Devonian, in part
Upper Devonian, and possibly in part Mississippian), is the rock of chief scien-
tific as well as geographic interest in the quadrangles. It occurs in beds that
aggregate a maximum thickness of almost 1,000 feet. It is so resistant that
the beds, which are usually inclined at high angles, form the crests of most
of the high mountain ridges of the quadrangles. The novaculite is for the
most part massive, it breaks with a conchoidal fracture, and the prevailing
color is white. It is a fine-grained siliceous rock composed almost entirely of
closely fitting microscopic grains of silica and resembles in appearance the
white varieties of Carrara marble. Its unusual charagter has led to many
opinions as to its origin. The authors, with other geologists, hold the view
,that it is a variety of chert and that the silica was deposited by chemical
precipitation.

The rocks of the Quachita Mountain region contain few fossils, Those be-
lieved to be of Cambrian age have thus far yielded none, The Qrdovician rocks
have furnished many species of graptolites but few other fossil forms. The
Silurian rocks also contain several species of graptolites. The novaculite and
interbedded shale are almost barren of fossils but have yielded conodonts,
sporangites, linguloids, and silicified wood. The only identifiable fossils ob-
tained from the Mississippian and Pennsylvanian rocks, which consist of &
great succession of sandstone and shale measuring about 18,000 feet in thick-
ness, are one collection of plants; fragmentary unidentifiable plants and in-
vertebrates are found sparingly at a few places.

The succession of Paleozoic rocks is broken by unconformities, so that some
formations vary in thickness from place to place, but the variations in thick-
ness and also the disappearance of formations are attributable for the most
part to conditions of deposition.

The Paleozoic sediments were deposited in a geosynclinal basin that lay north
of a land area occupying the present region of Louisiana and eastern Texas and
south of the present Ozark region, which was land during most of Paleozoic
time. The sediments were derived mostly from the southern land mass, and
the material for the bed of volcanic tuff in the Mississippian rocks was ejected
from volcanic vents that were active during a probable mountain-making epoch
on the southern land. The shallow-water nature of most of the sediments indi-
cates that the bottom of the geosynclinal basin gradually subsided during their
deposition.

IX



X ABSTRACT

The rock strata were deformed by folding and faulting near the middle of
the Pennsylvanian epoch, by compressive movements from the south. This
deformation has compressed the strata into about half their original horizontal
extent. i

Sedimentary rocks of Coastal Plain—The sedimentary rocks of the Coastal
Plain are of Upper and Lower Cretaceous age and include gravel, sand, clay,
limestone, and some water-laid volcanic tuff, all aggregating a thickness
of several hundred feet. The strata lie in a nearly horizontal position,
dipping 50 to 100 feet to the mile toward the south. They rest upon the
truncated upturned edges of the steeply dipping Paleozoic rocks, which form
a floor that has only minor irregularities and undulations. An angular uncon-
formity also separates the Lower Cretaceous from the Upper Cretaceous strata,
and a similar unconformity separates the Woodbine and Tokio formations
(“ Bingen formation ” of early reports), both of Upper Cretaceous age.

The Cretaceous sediments, except the beds of tuff, were derived from the
Quachita Mountain region to the north. Notable among them are several
beds of gravel of wide extent, the thickest measuring about 100 feet. The beds
are composed mostly of pebbles of novaculite derived from outcrops of this
rock in the Ouachita Mountains, The tuffaceous material was ejected early in
Upper Cretaceous time from volcanic vents at the site of the present diamond
mines near Murfreesboro, in the Caddo Gap quadrangle, and from other vents
that presumably existed a short distance south of the quadrangles. The rocks
filling all the vents, except those near Murfreesboro, are now concealed by
Upper Cretacdeous strata. The bedded tuff is all water-laid, though portions
of the deposits were not well sorted during their deposition.

Igneous rocks.—The intrusive rocks consist of peridotite of early Upper

Cretaceous age exposed in four relatively small areas near Murfreesboro. Three
forms of the peridotite directly associated with the vents are recognized—mas-
sive porphyritic peridotite, breccia, and tuff. After the intrusion and cooling
of the porphyritic rock violent explosions followed, breaking up the previously
solidified rock. Fragments so produced make up the breccia and tuff.
- Physiographic history.—The highest ridges of the OQOuachita Mountains in
‘the quadrangles attain an altitude of 2,360 feet above sea level, but 18,000 feet
or more of Paleozoic rocks have been removed from above the crests of these
ridges. The available evidence indicates the presence of two peneplains called
the Quachita and the Hot Springs. The Ouachita peneplain is marked by the
narrow crests of the mountain ridges in the northern parts of the quadrangles.
It slopes southward and passes beneath the strata of Lower Cretaceous age,
forming the smooth floor upon which the sediments of this age were deposited
in the southern parts of the quadrangles. This floor dips southward at rates
ranging from 80 to more than 100 feet to the mile.

The Hot Springs peneplain, of Tertiary age, occurs at a lower altitude in the
OQOuachita Mountain region than the Ouachita peneplain and is marked by the
upland level of intermontane basins and by a piedmont plateau (Athens
Plateau) south of the mountains. The altitude of the peneplain surface ranges
from 750 to 1,250 feet, being highest to the north. Erosion since Tertiary
time has greatly dissected this peneplain, and the deepest stream valleys are
now 350 feet below it.

Mineral resources.—The most valuable mineral resources of these quad-
rangles are clay, diamonds, and road material, all of which have been mined.
Lead, zine, and antimony minerals, asphalt, slate, gypsum, building stone,
quartz crystals, and limestone for lime have also been mined at times.



ABSTRACT XI

Deposits of tripoli, pyrite, marcasite, fuller’s earth, iron ore, and manganese
ore have been explored.

Diamonds were discovered near Murfreesboro in 1906. Since then mining
for diamonds has been carried on intermittently at several mines, and more
than 10,000 stones have been recovered. The stones are mostly white,
yellow, and brown and range in size from a small fraction of a - carat to
many carats. Some of them are so small that 250 of them would be required
to weigh 1 carat. The largest weighed 40.23 carats. The diamonds are
found, for the most part, in the soft weathered portions of the peridotite
breccia that occurs in the several extinct volcanic necks near Murfreesboro.

0il and gas have been prospected for in the Coastal Plain along the southern
edge of the quadrangles, but thus far neither of these substances has been
found in paying quantities. There is no possibility that either will be found
in commercial quantities in the greatly deformed and metamorphosed Paleo-
zoic rocks of the Ouachita Mountain region.

Forests—The quadrangles have dense forests of yellow pine, oak, and
other hard woods, and only a comparatively small proportion of their area
has been cleared and put into cultivation. Much of the rugged mountainous
region is included in the Quachita National Forest.
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GEOLOGY OF THE Dt QUEEN AND CADDO GAP
QUADRANGLES, ARKANSAS

By Huea D. Miser and A. H. Puroue

PRESENT INVESTIGATION

The field study of the geology of the De Queen and Caddo Gap
quadrangles extended over a period of many years, and although the
scientific and economic results from the study are here set forth fully
for the first time in a single report, a number of publications have
been issued that have presented some of the more important results.
These are listed below.

Purdue, A. H., A new discovery of peridotite in Arkansas: IEcon. Geology,
vol, 3, pp. 525-528, 1908. '

Purdue, A. H,, The slates of Arkansas, 95 pp., Arkansas Geol. Survey, 190%;
U. S. Geol. Survey Bull. 430, pp. 317-334, 1910.

Purdue, A. H., Structure and stratigraphy of the Ouachita Ordovician area,
Ark. [abstract]: Geol. Soc. America Bull., vol. 19, pp. 556-557, 1909.

Purdue, A. H., Recently discovered hot springs in Arkansas [Caddo Gap, Mont-
gomery County, Ark.]: Jour. Geology, vol. 19, pp. 272-275, 1911.

Miser, H. D., New areas of diamond-bearing peridotite in Arkansas: U. 8.

Geol. Survey Bull. 540, pp. 534-546, 1914.

Miser, H. D., Manganese deposits of the Caddo Gap and De Queen quad-
rangles, Ark.: U. S. Geol. Survey Bull. 660, pp. 59-122, 1917.

Miser, H. D., and Purdue, A. H., Gravel deposits of the Caddo Gap and De
Queen quadrangles, Ark.: U. S. Geol. Survey Bull. 690, pp. 15-29, 1918.

Miser, H. D., and Purdue, A. H., Asphalt deposits and oil conditions in south-
western Arkansas: U. S. Geol. Survey Bull. 691, pp. 271-292; 1918.

Miser, H. D., Mississippian tuff in the Ouachita Mountain region [abstract]:
Geol. Soc. America Bull,, vol. 31, pp. 125-126, 1920.

Miser, H. D., Lianoria, the Paleozoic land area in Louisiana and eastern
Texas: Am. Jour. Sci, 5th ser, vol. 2, pp. 61-89, 1921. Abstract, Geol. Soc.
America Bull,, vol. 32, pp. 40-41, 1921; Washington Acad. Sci. Jour., vol. 11,
pp. 444-445, 1921,

Miser, H. D., and Ross, C. 8., Diamond-bearing peridotite in Pike County,
Ark.: Econ. Geology, vol. 17, pp. 662-674, 1922 ; U. 8. Geol. Survey Bull. 735, pp.
279-322, 1923 ; Smithsonian Inst. Ann. Rept. for 1923, pp. 261-272, 1925.

Miser, H. D., and Ross, C. 8., Volcanic rocks in the Upper Cretaceous of
southwestern Arkansas and. southeastern Oklahoma: Am. Jour. Sci.,, 5th ser,

vol. 9, pp. 113-126, 1925.
1
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Miser, H. D., Lower Cretaceous (Comanche) rocks of southeastern Oklahoma
and southwestern Arkansas: Am. Assoc, Petroleum Geologists Bull.,, vol. 11,
bp. 443-453, 1927.

Miser, H. D., and Honess, C. W., Age relations of the Carboniferous rocks of
the Ouachita Mountains of Oklahoma and Arkansas: Oklahoma Geol. Survey
Bull. 44, 1927.

Miser, H. D., Structure of the Ouachita Mountains of Arkansas and Okla-
homa [abstract] : Washington Acad. Sci. Jour., vol. 18, pp. 266-267, 1928; Geol.
Soc. America Bull,, vol. 39, pp. 180-181, 1928.

Ross, C. 8., Miser, H. D., and Stephenson, L. W., Water-laid volcanic rocks
of early Upper Cretaceous age in southwestern Arkansas, southeastern Okla-
homa, and northeastern Texas: U. S. Geol. Survey Prof. Paper 154, pp. 175-202,
1929,

The field work was begun in 1907 and continued intermittently
until 1925. The work in 1907 was done under a cooperative agree-
ment between the United States Geological Survey and the Arkansas
Geological Survey and involved primarily an investigation of the
slate deposits of west-central Arkansas but also the mapping of the
rocks in the mountainous part of the Caddo Gap quadrangle. In
that year A. H. Purdue, State geologist of Arkansas, had charge of
the work and was assisted by R. D. Mesler and H. D. Miser. All the
subsequent work in the Caddo Gap quadrangle, as well as all in the
De Queen quadrangle, was done by the United States Geological
Survey. The work since 1907 is briefly outlined below. In 1968
Mr. Purdue, assisted by Mr. Miser, completed the mapping of the
rocks of the Caddo Gap quadrangle with the aid of valuable sug-
gestions from C. W. Hayes, chief geologist, J. A. Taff, and E. O.
Ulrich, who visited the ficld for several days. In 1910 Mr. Purdue,
assisted by Mr. Miser, reviewed a part of the previous work in the
- Caddo Gap quadrangle and mapped the rocks in most of the moun-
tainous portion of the De Queen quadrangle. In 1911 these geologists
did additional work in both the De Queen and Caddo Gap quad-
rangles, and in 1912 Mr. Miser, assisted by Mr. Mesler, completed the
mapping of the rocks in the De Queen quadrangle and then reviewed
~vme of the earlier work in the Caddo Gap quadrangle. In 1913

Arthur Keith, and Messrs. Purdue and Miser spent several daysin a -

field conference in the Caddo Gap quadrangle. - During the confer-
ence the first identifiable fossils in the Blaylock sandstone, of Silurian
age, were discovered. In 1914 Mr. Miser obtained a small collection
of fossil plants from the Stanley shale near Gillham, Ark., also the
first fossils from the Arkansas novaculite. In 1916 he made a special
study of some of the mineral deposits of the quadrangles, including
the deposits of diamonds, manganese ore, gravel, and asphalt, and in
1917 he revisited the diamond mines. An investigation of the vol-
canic ash and tuff in the “ Bingen formation,” of Upper Cretaceous
age, in the Caddo Gap quadrangle and adjoining areas to the south
and southwest was made in 1923 by Clarence S. Ross and Mr. Miser.

_f
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PRESENT INVESTIGATION 3

Also in that year other fossil plants were collected from the Stanley
shale at the earlier discovered locality near Gillham by Mr. Miser.
(See pl. 9, A.) The aggregate time spent in collecting fossils at this
locality was eight days, so scare are the fossils and so difficult are the
conditions for collecting them. Besides the above work the authors .
made frequent reconnaissance studies of adjoining areas, and Mr.
Miser was joined in 1923 by C. W. Honess for a field conference of a
few days in the De Queen and Caddo Gap quadrangles. In 1925 Mr.
Miser joined in the field Messrs. L. W. Stephenson and C. H. Dane
for a few days in a study of the “Bingen” (Woodbine and Tokio)
and other formations of Upper Cretaceous age in and near the Caddo
Gap quadrangle. Mr. Dane was making at that time a special study
of the deposits of Upper Cretaceous age in southwestern Arkansas
under a cooperative agreement between the United States Geological
Survey and the Arkansas Geological Survey. For some of the infor-
mation on the Tokio formation the present writers are indebted to
‘Mr. Dane.

Much of the writing for the present report was done by Mr.
Purdue before his death in 1917, but all the office work on the report
since that year has been done by Mr. Miser, with the exception of the
chapter on the diamond-bearing peridotice, a large part of which
was written by Mr. Ross, to whom the specimens of the peridotite
were submitted for microscopic examination, and a part of the de-
scription of the volcanic tuff of the Woodbine formation, which also
was written by Mr. Ross.

Numerous published papers dealing with the geology of the quad-
rangles and the surrounding region have been consulted during the
preparation of the present report, and many of them are cited at

-appropriate places in the text. Special mention is here made of a

recent valuable report by Honess,® which describes in detail the
geology and mineral resources of northern McCurtain County,
Okla., and parts of the adjoining counties.

That report gives for the first time a full description of an adja-
cent area whose rocks and complex geologic history are similar to
those of the De Queen and Caddo Gap quadrangles. In fact a
narrow strip of McCurtain County described by Honess is embraced
in the De Queen quadrangle.

Fossils collected by the writers from the Ordovician, Silurian, and
Devonian rocks have been studied and reported on by E. O. Ulrich;
fossil plants from the Stanley shale (Carboniferous) have been
identified by David White; fossil plants from the Woodbine and
Tokio formations (Upper Cretaceous) have been reported upon by
E. W. Berry; fossil invertebrates from the Trinity formation

1 Honess, C. W., Geology of ithe Southern Ouachita Mountains of Oklahoma : Oklahoma
Geol. Survey Bull. 32, 1923.
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(Lower Cretaceous) have been identified by T. W. Stanton; some
fossil invertebrates from the Brownstown marl have been identified
by L. W. Stephenson; and fragmentary unidentifiable invertebrate
fossils from the Jackfork sandstone have been studied by G. H.

Girty and Fr ank Springer, who have supplied statements concerning
them.

LOCATION AND GENERAL RELATIONS

The De Queen and Caddo Gap quadrangles lie between parallels
34° and 34° 30" north latitude and meridians 93% 30’ and 94° 30’
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Ficure 1.—Index map of southwestern Arkansas and parts of adjacent States. The
area included in the De Queen and Caddo Gap quadrangles is shown by the darker
ruling. Published folios of the Geologic Atlas that describe other areas, indicated
by lighter ruling, are as follows: 74, Coalgate; 79, Atoka; 98, Tishomingo; 119,

Fayetteville ; 122, Tahlequah ; 132, Muskogee ; 1.)4 Winslow ; 202, Bureka Springs-
Harrison ; 215, Hot Springs

west longitude. Each comprises one-fourth of a “square degree ” of
the earth’s surface, which in their latitude is an area of 986 square
miles. The combined area of the two quadrangles is therefore 1,972
square miles. They include large parts of Pike, Polk, Sevier, How-
ard, and Montgomery Counties and very small strips of Clark and
Hempstead Counties, in Arkansas, all of which lie in the southwest
quarter of the State, and the De Queen quadrangle embraces on its
west side a narrow strip of McCurtain County, in the southeast
corner of Oklahoma. (See fig. 1.) The De Queen quadrangle re-
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_ceives its name from the town of De Queen, in Sevier County, and
the Caddo Gap quadrangle receives its name from the gap in the
Caddo Mountains through which Caddo River runs.

The north three-fourths of the area is in the Ouachita Mountain
region, and the south one-fourth is in the West Gulf Coastal Plain.
The Ouachita Mountain region extends from Little Rock, Ark., to
Atoka, Okla., a distance of 200 miles, its east half being in Arkansas
and its west half in Oklahoma. Its width at most places is between

50 and 60 miles. A region that is less mountainous joins the Ouachita
region on the north. As most of this region is a wide, comparatively
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Ficune 2.—Outline map of the Ouachita Mountain region, showing its relations to
the surrounding regions

low valley, lying between the Boston Mountains of the Ozark Pla-
teaus on the north and the Ouachita Mountains on the south, and as
it is largely drained by Arkansas River, it is called the Arkansas
Valley. On the south and east the Ouachita region is joined by a
comparatively low, gently rolling plain, which extends southward
to the Gulf of Mexico and is called the West Gulf Coastal Plain.

In their geology and physiographic history the Ouachita Mountain
region and the Arkansas Valley are much the same, but they differ
markedly from the Ozark Plateaus on the one hand and the West
Gulf Coastal Plain on the other. The location of these and other
near-by physiographic regions is shown in Figure 2. Figure 3 is a

generalized map of the rocks exposed.
6242—29——2
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GENERAL GEOGRAPHY AND GEOLOGY OF THE
OUACHITA MOUNTAIN REGION

SURFACE FEATURES

The Ouachita Mountain region consists of a mountainous area
known as the Ouachita Mountains and of a dissected piedmont pla-
teau, known as the Athens Plateau, which lies along' their southern
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F1Gors 8.—Geologic map of parts of Arkansas, Oklahoma, and adjoining States

border. The term “Ouachita Mountain system” was first applied
by J. C. Branner 2 to the east-west ridges that contain the novacu-
lites, or Arkansas whetstone rocks, but in recent years the term has
been extended so as to include not only these ridges but also a moun-
tainous belt to the north of them and the Athens Plateau to the

2 Comstock, T. B., Report on Preliminary Examination of the Geology of Western Central
Arkansas: Arkansas Geol. Survey Ann. Rept. for 1888, vol. 1, p. 59, 1888. Hill, R. T., The
Neozoic Geology of Southwestern Arkansas: Idem, vol. 2, pp. 10, 175, 1888.
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south of them. The mountains in this region were earlier called by
William Darby the “ Masserne Mountains,” ® and this name was used
later by Thomas Nuttall,* although he spelled it “ Mazern.”

The Ouachita Mountains comprise many nearly east-west ridges
and several intermontane basins. The ridges are narrow and have
steep slopes and sharp, straight, even crests. Just west of Little
Rock and east of Atoka they are low, scarcely exceeding 750 feet
above sea level, or 250 feet above the valleys, but they gradually
increase in height westward from Little Rock and eastward from
Atoka, and the culminating point is reached in eastern Oklahoma
near the Arkansas-Oklahoma line, where the highest point—the
west end of Rich Mountain—is between 2,850 and 2,900 feet above
sea level. " In this part of Oklahoma and the adjoining part of

Arkansas the ridges stand about 1,750 feet above the valleys. Some
of the principal masses are Jackfork, Windingstair, Buffalo, Seven
Devils, and Kiamichi Mountains, in Oklahoma; Rich, Black Fork,
and Cross Mountains, in Oklahoma and Arkansas; and Dutch Creek,
Irons Fork, Blue, White Oak, Danville, Fourche, Crystal, Trap, and
Zigzag Mountains, in Arkansas. Some of these masses are single
ridges, and some are small ranges.

The intermontane basins lie mostly in Arkansas but partly in
eastern Oklahoma. They are wide valley areas whose upland surfaces
range from about 500 to 1,200 feet above sea level, with the height
increasing from east to west, and they are channeled by many narrow
valleys, which are in most places less than 250 feet below the
general level represented by the upland surface. Mena, Ark., north
of the De Queen quadrangle; Mount Ida, Ark., north of the Caddo
Gap quadrangle; and the southern part of the city of Hot Springs
are situated in such basins. Parts of three basins are included in
the Caddo Gap and De Queen quadrangles.

The Athens Plateau is a belt of country about 15 miles wide
which lies between the mountains of the Ouachita region on the
north and the West Gulf Coastal Plain on the south and extends
from a point near Arkadelphia, Clark County, Ark., westward
across the central part of the Caddo Gap and De Queen quadrangles
into Oklahoma, where it ends several miles west of the State line.
It takes its name from Athens, in the Caddo Gap quadrangle. When
the plateau is viewed from the crests of the mountains on the north
it appears to be a practically level plain ending abruptly against
the mountains, but when it is crossed very little level country is
found; most of it is greatly dissected by narrow, crooked valleys of

8 Darby, William, The Emigrant’s Guide to the Western and Southwestern States and
Territories, p. 138, New York, 1818.

¢ Nuttall, Thomas, A Journal of Travels into the Arkansa [sic] Territory during the
Year 1819, pp. 110, 121, 148, 152, Philadelphia, 1821,
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southward-flowing trunk streams and by many east-west valleys
of small tributary streams, which are 350 feet or less below the upland
surface. The interstream areas are therefore low east-west, rather
even crested ridges. The upland surface of this plateau, formed by
the crests of these ridges, ranges from 400 to 1,100 feet above sea level
and is lowest at its east end and on its south side and highest on the
north side.
DRAINAGE

The northern part of the Ouachita Mountain region is drained by
Arkansas River and its tributaries, and the southern part by Red
River and its tributaries. The waters of both these streams reach
the Gulf by way of the Mississippl. Among the tributaries of
Arkansas River that drain the Ouachita Mountain region are Poteau
River, in Arkansas and Oklahoma, and Petit Jean Creek and Fourche
la Fave River, in Arkansas. Among the streams of the Quachita
region whose waters empty into Red River are Boggy Creek, Kia-
michi River, and Glover Creek, in Oklahoma; Little River and
Mountain Fork River, in Arkansas and Oklahoma ; and Rolling Fork,
Cossatot River, Little Missouri River, Caddo River, Ouachita River,
and Saline River, in Arkansas. The largest of these streams is
Ouachita River, which rises in the western border of Arkansas and
flows south of east nearly to the east end of the Ouachita Mountains
and thence southeastward across the southern part of the State into
Louisiana, where it joins Red River.

The posmlon of the streams in much of the Ouachita Mountam
region is dependent on the geologic structure. In general, they flow
in courses which for rather long distances are parallel with the ridges
bounding the valleys, but many streams in all parts of the province
have cut their courses transverse to those of the ridges. In fact,
the transverse courses of the large streams and of many of the
smaller streams on the southern slope of the province are a conspic-
uous and rather characteristic feature of the drainage. The trend
of most of the ridges is approximately east, whereas Mountain Fork
River, Rolling Fork, Cossatot River, Little Missouri River, and
some minor streams flow southward, cutting through the ridges in
narrow water gaps, some of which are picturesque.

CLIMATE AND VEGETATION

The climate of the region on the whole is mild. It is free from
extreme cold in winter but at times suffers intense heat in summer.
The rainfall is abundant and commonly reaches a maximum in late:
spring or early summer and decreases to a minimum in late summer
or early fall, when there are occasional droughts. In consequence-
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of its abundant rainfall and its altitude, the region is being reduced
by erosion, but it is only at times of heavy rains that the streams
carry considerable quantities of detrital material. The precipita-
tion, in spite of the rather poor soil, is sufficient to produce a heavy
forest cover over the entire area. Trees arve of great variety, but
white oak and a yellow or shortleaf pine are the most abundant, the
pine predominating. Both grow on the ridges as well as over the
less elevated areas. On the ridges the pines are more numerous on
the southern slopes than on the northern. Large areas of the forest
are virgin and extensive tracts are included in the Quachita National
Forest, formerly called the Arkansas National Forest.

Only a small part of the region has been deforested and put under
cultivation, most of the remainder being unfit for farming. Part of
the cultivated land is on the uplands, where nearly all the soil is
poor, and the rest is on some of the main streams, where the soil as a
rule is deep and of good quality. The agricultural lands are suited
for general farming, stock raising, and fruit growing.

STRATIGRAPHY

The rocks of the Ouachita Mountain region are nearly all of sedi-
mentary origin, but in its eastern part there are two small areas of
igneous rocks accompanied by dikes, one at Magnet Cove, Hot
Spring County, and the other at Potash Sulphur Springs, Garland
County, Ark.

The sedimentary rocks comprise shale, sandstone, chert, novaculite,
tuff, limestone, and conglomerate, the most abundant being named
first. Except for their induration into hard rocks they have been
only slightly affected by metamorphism, but this process has changed
some of the shale to slate and certain beds of sandstone to quartzite.
Estimates of the exposed rocks in this region and in the Arkansas
Valley indicate an aggregate thickness of about 30,000 feet.

The rocks in the Ouachita region range in age from Cambrian to
Pennsylvanian. The rocks of the earlier periods are exposed in
several belts. (See fig. 3.) The largest belt extends west by south
from Little Rock nearly to the western border of Arkansas. The
next largest is mainly in McCurtain County, Okla., though its east
end reaches into Arkansas. In general, the oldest strata are exposed
near the central portions of these belts and the later formations crop
out to the north and south, but on account of the deformation of the
strata and the relief of the surface much repetition of older and
younger beds occurs in any north-south section across the country.

Many geologic epochs are not represented by rock strata, and no
epoch is represented by formations that underlie the whole province,
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for there have been frequent oscillations, which caused many alter-
nations of deposition and erosion, and some of these changes involved
the entire region. As a whole, however, the area now comprised in
the Quachita Mountain region and the Arkansas Valley was a sub-
siding trough (geosyncline) from Cambrian time nearly to the end
of Carboniferous time, when it was deformed and uplifted, and most
of it was permanently added to the land. This trough apparently
stretched along the northern border of a Paleozoic land area, known
as Llanoris, which lay farther south, in Louisiana and eastern Texas,
and which is now concealed by Cretaceous and younger rocks. It is
believed that most of the enormous amount of detrital material laid
down in the Ouachita trough was derived from this land area.

The rocks assigned to the Cambrian system consist chiefly of unfos-
siliferous, highly crumpled shale, whose only known exposures are
in a narrow belt lying between Black Springs and Mount Ida,
Montgomery County, Ark.

The Ordovician rocks are best exposed in Arkansas and in McCur-
tain County, Okla. They consist mainly of shale, with a chert, the
Bigfork, near the top, and include two sandstones, the Crystal Moun-
tain and the Blakely. The Crystal Mountain sandstone is at the base
of the Ordovician system and is only provisionally assigned to this
system, as it has not yielded any fossils. The known aggregate thick-
nesses of the strata reach 4,450 feet. Graptolites whose remains are
preserved in the black shale are the only abundant fossils.

The Silurian system is represented by the Blaylock sandstone and
the Missouri Mountain slate, which range in thickness from 50 to
1,800 feet. The Blaylock has yielded a single collection of grapto-
lites.

The Devonian system is represented by the Arkansas novaculite.
This formation is thickest in Arkansas and in McCurtain County,
Okla., where its known thickness reaches 950 feet. It thins to the
north and in places in Arkansas is absent. The only fossils that
bave been found in the formation came from the middle and upper
parts. They consist of conodonts, sporangites, and linguloids, which
were collected at Caddo Gap, Ark., and silicified wood, found at
Glenwood and Rosboro, Ark. There is a possibility that the upper-
most part of the formation may be of Carboniferous age.

The Mississippian series consists of 13,000 to 17,000 feet of sand-
stone and shale, with a small amount of tuff near the base. North-
ward in the region the sandstone beds become thinner and the rela-
tive amounts of shale increase, thereby indicating that the old land
area (Llanoris) to the south was the source of much of the clastic
material composing these rocks.
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The Pennsylvanian series in the Ouachita Mountain region and the
Arkansas Valley is made up largely of shale but includes much sand-
stone and small amounts of limestone and chert, and in the Arkansas
Valley it contains minable coal beds. The aggregate maximum thick-
ness of these sediments, most of which occur only in the Arkansas
Valley, approximates 16,000 feet.

The rocks of igneous origin consist of masses of nephelite syenite
and related types, which were intruded upward into the sedimen-
tary strata probably early in the Upper Cretaceous epoch.

STRUCTURE

The sedimentary rocks in the Ouachita Mountain region have been
subjected to intense lateral compression, which besides lifting the
area above the sea, has produced east-west folds in the strata, so
that their edges, exposed by erosion, now appear at the surface.

The major structural feature is a pronounced anticline, whose
axis extends from a point a few miles southwest of Little Rock, Ark.,
west by south to the vicinity of Glover, Okla. (See fig. 3.) Its east
and west ends are concealed by overlaps of the deposits of the Coastal
Plain—the east end by rocks of Cretaceous, Tertiary, and Quater-
nary age, and the west end by Cretaceous and Quaternary rocks.
A low place in this anticline near the Arkansas-Oklahoma line
divides it into two parts. The eastern part is known as the Ouachita
anticline. Each of these parts is composed of numerous minor folds,
and each is therefore really an anticlinorium.

The quadrangles herein described include parts of both these anti-
clinoria. The Ouachita anticline consists of four prominent sub-
divisions—three anticlines and a syncline. The syncline, named the
Mazarn syncline by L. S. Griswold from the fact that it includes
the Mazarn Basin, extends from Fancy Hill post office, in the Caddo
Gap quadrangle, eastward to Cove Creek station, in Hot Spring
County, beyond this quadrangle. Lying north of the Mazarn syn-
cline and extending throughout the length of the Ouachita anticline
is the Crystal Mountain anticline, in which the oldest rocks of the
region are exposed. The other two anticlines lie south of the Mazarn
syncline, one at each end. The western one is known as the Cossatot
anticline and includes the area occupied by the Cossatot Mountains,
which extend westward from Glenwood, in the Caddo Gap quad-
rangle, to the place where they merge with the ridges north of the
Mazarn Basin near Fancy Hill. The eastern one is known as the
Trap Mountain anticline; it includes the area occupied by the Trap
Mountains, which extend eastward from Elm post office, Clark
County (east of the Caddo Gap quadrangle), to the vicinity of
Malvern. The Crystal Mountain anticline, as defined by the authors
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of this report, is the same as the Ouachita anticline of Griswold,’
and the term Ouachita anticline is redefined by them so as to include
the Trap Mountain and Cossatot anticlines. '

None of these or any other of the major folds are simple units, but
each consists of smaller folds overlapping one another lengthwise.
The folds, besides being closely compressed, are in many places
overturned, some northward and some southward. The overturning
has caused the rocks on both sides of the structural axis to dip in
the same direction, but as the Arkansas Valley is approached the
folds become flatter and are not overturned, and the rocks dip in both
directions. A marked structural feature is the overturning of the
folds on each side toward the Mazarn syncline, so that northward
dips are most numerous north of it, and southward dips south of it.
Not uncommonly adjacent folds are nearly equal in height, and the
same beds appear and reappear at the surface. Over much of the
Ouachita region most of the beds dip at angles of 40° or more.
Generally the folds are smallest, most numerous, and most closely
squeezed in thin- bedded rocks, such as shale and thin-bedded sand-
stone and chert.

Faults are numerous in Oklahoma, though they are not as numer-
ous in Arkansas as might be expected in rocks that have been so
intensely folded. Faulting in Arkansas has been limited by the
presence of great thicknesses of shale distributed throughout the
folded strata, which has permitted the beds to adjust themselves to
the crustal shortening through shearing and crumpling of the thin-
bedded rocks. Most of the faults are parallel with the folds and
are thrust faults. Many of them were produced by the breaking
of the strata in closely compressed anticlines. (See pl. 16 and fig. 6.)
Some faults appear on the south side of anticlines and others on the
north sides; consequently some of the fault planes dip to the north
and others to the south. Of the several major faults in Oklahoma,
the two longest, the Choctaw and Windingstair, reach into Arkansas.
They are 125 and 110 miles in length, respectively. The discovery
by Mr. Miser in 1927 of a window through an overthrust mass in
the Potato Hills, west of Talihina, Okla., indicates the presence of
folded thrust planes in the Ouachita Mountains. All the major
faults in that State are interpreted as havmg low-angle thrust planes
that have southerly dips.

GENERAL GEOGRAPHY AND GEOLOGY OF THE
ARKANSAS VALLEY

The Arkansas Valley throughout most of its length is a synclinal
trough from 30 to 40 miles wide, which extends nearly east and. west,

s Griswold, L. S'z Whetstones and the Novaculites of Arkansas: Arkansas Geol. Survey
Ann. Rept. for 1890, vol. 3, p. 210, 1892,
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though its west end has a southwestward trend. On the west and
southwest this valley blends with the Osage Plains, the Arbuckle
Mountains, and the West Gulf Coastal Plain; on the east it passes
into the Mississippi Alluvial Plain; on the south it merges into the
Ouachita Mountains; and on the north it is joined by the foothills of
the Boston Mountains, which form the southern limit of the Ozark
Plateaus. This trough has been reduced by erosion to a plain hav-

" ing an average altitude of about 500 feet above sea level. Upon

this plain stand -Sansbois, Cavanal, Poteau, Sugarloaf, Magazine,
Petit Jean, and Huckleberry Mountains, Mount Nebo, and other ele-
vations of less prominence, besides a great number of ridges, hills,
and nearly level highlands, most of which have an east-west trend.
The highest of these mountains is Magazine Mountain, whose summit
stands 2,823 feet above sea level. Many of the prominences, includ-
ing those just named, present the appearance of buttes.

The principal stream is Arkansas River, which with its tributaries
forms a network of broad alluvial valleys, whose general course is
eastward, parallel with that of the trough. The rocks in this valley,
practically all of which are of Pennsylvanian age, form a rather
monotonous sequence of sandstone and shale that contain beds of
coal over much of the area. As above stated, the strata have been
folded, though less than those in the Ouachita area. The anticlines
are generally narrower and steeper than the synclines; there is a
tendency to overturning toward the north; and the folds decrease
in intensity northward. In parts of Oklahoma, as the folds die out
they blend into a slightly variable monoclinal structure, with a per-
sistent though low inclination toward the northwest; whereas in
Arkansas and the adjoining part of Oklahoma, as the local folding
ceases the rocks rise toward the north in the southern monoclinal
slope of the Boston Mountains. The structure bears a close relation
to the topography, the long, narrow ridges indicating moderately to
highly inclined rocks, and the buttelike mountains indicating prac-
tically horizontal rocks in synclinal basins.

GENERAL GEOGRAPHY AND GEOLOGY OF THE GULF
COASTAL PLAIN

The Gulf Coastal Plain is continuous with the Atlantic Coastal
Plain and comprises a great area of lowland, which borders the Gulf
of Mexico from the Florida Peninsula west and south into Mexico
and extends inland in the middle Mississippi Valley region to the
uplands of the Ouachita, Arkansas Valley, Ozark, and Appalachian
provinces, its northern limit in this region being approximately the
mouth of Ohio River. This plain on the whole slopes regularly
toward the Gulf from altitudes of more than 1,000 feet at its inner
margin to sea level along the coast. It is dissected by shallow valleys
having broad flood plains and commonly one or more low terraces.
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The slope continues beneath the Gulf to the edge of the continental
shelf, about 100 miles from shore and 200 to 400 feet below sea level.
The Gulf Coastal Plain comprises several subdivisions, but only one
of these—the West Gulf Coastal Plain—is adjacent to the Ouachita
Mountain region.

The materials that underlie the Gulf Coastal Plain are chiefly
gravel, sand, and clay of Cretaceous, Tertiary, and Quaternary age,
deposited upon a submerged floor of Paleozoic and probably pre-
Paleozoic rocks which had been deformed and rather uniformly
reduced approximately to base-level. Most of these rocks are of
marine origin and show that in comparatively recent geologic time
the Gulf occupied this area and extended to the mouth of Ohio River.
The post-Paleozoic strata now lie nearly parallel to the general sur-
face, but have a somewhat greater slope Gulfward, so that the
older formations crop out nearer the inner margin, and progressively
younger ones appear in crescentic bands nearer the coast.

GEOGRAPHY
SURFACE FEATURES

The northern three-fourths of the Caddo Gap and De Queen quad-
rangles lies in the southern part of the Ouachita Mountain region,
and the remainder, a narrow belt along their southern border, lies in
the northern edge of the West Gulf Coastal Plain. The part of the
quadrangles that is in the Ouachita Mountain region embraces much
of the Athens Plateau, which is a piedmont belt extending westward
completely across the middle of the quadrangles, and this part also
includes some of the Quachita Mountains proper, which are composed
of groups of high ridges and intermontane basins. (See pl. 1.)

The high ridges are narrow and nearly parallel, trending in gen-
eral east and south of east, and most of them are 1,500 to 2,000 feet
above sea level. They are separated by narrow valleys that trend
in most places parallel with the ridges but in others cut through
them in gorges called water gaps. These ridges have steep rugged
slopes and sharp even crests, above which rise a great many peaks a
few hundred feet higher. The upland surface of the Athens Plateau
and the intermontane basins lies mainly between 750 and 1,100 feet
above sea level, but has been much dissected by V-shaped valleys.
Many of the valleys are parallel and have a general east-west trend ;
others have crooked transverse courses; consequently the interstream
areas consist of both parallel ridges and irregular-shaped hills. The
part of the West Gulf Coastal Plain embraced in these quadrangles
is extensively dissected, though most of its surface is very gently
undulating. The surface of the quadrangles is therefore rough in
most places and contains only small tracts of level land.
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The highest point in the quadrangles is Raspberry Peak, in the
De Queen quadrangle, which rises 2,360 feet above sea level. The
lowest point is slightly less than 300 feet above sea level and is on
Rolling Fork a few miles southwest of De Queen. .

The Ouachita Mountains stand up in striking contrast with the
remainder of the quadrangles and are thus their most conspicuous
physiographic division. Though much of this area is a rugged
mountainous country consisting of groups of high ridges, a con-
siderable portion is occupied by intermontane basins. The groups
of ridges that are partly or entirely embraced in the quadrangles
are the Crystal, Caddo, Cossatot, and Cross Mountains, and the
basins are the Caddo, Mazarn, and Cove. (See pl. 1.)

A small portion of the Crystal Mountains, a narrow chain of
ridges extending from the west side of Montgomery County, Ark.,
north of east into Saline County, a distance of about 60 miles, is
embraced in the northeast corner of the Caddo Gap quadrangle.
They were named from the abundance of magnificent quartz crystals
found in the hard sandstone that forms the ridges. (See pl. 17, B.)
This part of the mountains consists of several short eastward-trend-
ing ridges with steep slopes, whose crests have numerous peaks. The
highest of the peaks is High Peak, 1,834 feet above sea level. These
mountains are traversed by the headwaters of Collier Creek, along
which there is some of the most rugged topography in the Ouachita
Mountains.

Lying south of the Caddo Basin and the Crystal Mountains and
north of the Mazarn Basin is a narrow chain of ridges which form
the west end of a group extending eastward to Ouachita River near
Hawes post office, in Montgomery County, named by Griswold ¢ the
Caddo Range or Mountains. These mountains extend westward
across the Caddo Gap quadrangle into the De Queen guadrangle,
where they merge with a group on the south known as the Cossatot
Mountains. The largest mountains of this chain are the Caddo
Mountains proper and the Missouri Mountains. Much of the west-
ern part of the Missouri Mountains is a single ridge, but the eastern
part is broken up into several rather distinct ridges, closely associ-
ated with which is Statehouse Mountain. The highest point in the
Caddo Mountains is an unnamed peak, 2,212 feet above sea level, half
a mile southwest of Slatington, and there are several other peaks
of little less altitude, among which are Hurricane Knob and Round,
Lost, and Fork Mountains. The western part of the Caddo Moun-
tains proper is a ridge that is imperfectly divided into north and
south ridges by longitudinal valleys; the middle part of these moun-
tains takes a zigzag course; and the eastern part consists of five
rather distinct ridges, upon which are several peaks, including Nel-

¢ Griswold, L. 8., op. cit.
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son, Strawn, White, and Sharptop Mountains. Fodderstack Moun-
tain (one of the three of that name in these two quadrangles), an
outlier of the Caddo Mountains, stands as a conspicuous feature in.
the southern part of the Caddo Basin.

The quadrangles embrace practically the entire group of ridges.
to which the name Cossatot Mountains is applied. This group ex-
tends south of east across the northeast corner of the De Queen
quadrangle, where it joins the Caddo Mountains, and across the
northern part of the Caddo Gap quadrangle, in which it contracts
eastward and terminates near the east boundary. Many of the
ridges slope down into the Cove Basin on the west, others into the
Athens Plateau on the south, and still others into the Mazarn Basin
on the north. The middle and western portions of the Cossatot
Mountains are the highest and most rugged, consisting of a con-
siderable number of ridges and several more or less isolated moun-
tains, many of which rise more than 2,000 feet above sea level.
Among the most prominent-peaks that exceed this altitude are Eagle,

Fodderstack, West Hanna, East Hanna, Nichols, Katy, and Buckeye

Mountains and Tall Peak, in the De Queen quadrangle; Sugartree,
Brushheap, and Fodderstack Mountains, in the Caddo Gap quad-
rangle; and McKinley Mountain and Raspberry Peak, lying partly
in both quadrangles. Raspberry Peak, the highest of these, is 2,360
feet above sea level.

The ridges of the Caddo and Cossatot Mountains decrease in width

and height toward the north in the De Queen quadrangle. This is

due to the northward thinning of the basal, massive part of the

Arkansas novaculite, which usually forms their crests.

The Cross Mountains, in the western part of the De Queen quad-
rangle, are the east end of a prominent group of mountains, the
greater part of which is included within the Lukfata quadrangle.
They consist of a few eastward-trending ridges, which in the De
Queen quadrangle overlook the Cove Basin on the north and ter-
minate on the east in the Athens Plateau. The northernmost ridges
extend farthest east, whereas Sam Williams Mountain and other
near-by mountains do not reach the Oklahoma-Arkansas line.
Whisky Peak, their highest point, is 1,680 feet above sea level.

The topography of all parts of the Cross, Caddo, and Cossatot
Mountains is of much the same type, but that of the Crystal Moun-
tains is somewhat different, as the ridges of the Crystal Mountains
are more massive, the slopes less uniform, and the crests not so sharp.

The greater portion of the Caddo Basin is in the Caddo Gap quad-
rangle and is limited on the east by the Crystal Mountains and on
the south by the Caddo Mountains. Near the Caddo Mountains it
exhibits a foothill topography consisting of low ridges upon which
there are many dome-shaped knobs, the slopes of both knobs and
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ridges being steep and thickly covered with rock débris. Iarther
north the topography of the basin is gently rolling, the interstream
areas are irregular, with the exception of a few short ridges, and
the general surface ranges from 700 to 900 feet above sea level.

The comparatively wide valley between the Caddo and Cossatot
Mountains in the Caddo Gap quadrangle is the west end of the
Mazarn Basin, a large part of which is situated in Montgomery and
Garland Counties, Ark., east of the quadrangle. With the excep-
tion of a single low ridge on the east border northeast of Glenwood,
the topography of the part of the basin embraced in the quadrangle
is gently rolling. The interstream areas are irregular in form, and
the usual altitudes are between 500 and 1,000 feet above sea level,
being highest to the west.

Much of the southeastern part of the Cove Basin lies in the north-
west corner of the De Queen quadrangle, and in it are situated the
villages of Hatfield, Cove, and Vandervoort. The basin takes its
name from Cove. This. part of the basin is bordered on the south by
the Cross Mountains and on the east by the Cossatot Mountains and
Athens Plateau. It is dissected by many valleys. The interstream
areas consist in part of irregular hills but mainly of flat, low ridges
with an eastward trend. The crests of the hills and ridges reach a
common level, which ranges from 1,100 to 1,250 feet above sea level.

The Athens Plateau lies mostly in the quadrangles herein de-
scribed. It is dissected by several narrow, crooked valleys of south-
ward-flowing trunk streams and by numerous east-west valleys of
small tributary streams. The interstream areas are eastward-trend-
ing ridges, of which the broadest and most prominent are in the
Caddo Gap quadrangle. Water gaps are common, but they are less
conspicuous than in the mountainous area because the ridges are not
so high. The upland surface of this area ranges from 750 to 1,100
feet above sea level, being highest at the north, and the valleys of
the larger streams that trench it are about 350 feet deep. The
plateau is more fully described on pages 7-8.

The part of the West Gulf Coastal Plain that is included in the
quadrangles extends along their southern boundary and ranges from
5 to 10 miles in width. The difference between the topography of
this belt and that of the Athens Plateau is striking. This part of the
quadrangles has a gently undulating surface consisting of shallow
valleys, of rather wide alluvial bottoms bordered by remnants of
terraces along the larger streams, and of hilly, irregular interstream
areas. Most of this area is between 400 and 600 feet above sea level.
In the Caddo Gap quadrangle there is a southward-sloping plateau-
like area or cuesta, which is best preserved from erosion between
Murfreesboro and the southwest corner of the quadrangle, where
most of its surface is from 500 to 700 feet above sea level; but south-
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east of Murfreesboro the streams that formerly flowed down its
southern slope have cut its surface into north-south ridges. This
plateau extends westward across the extreme southeast corner of the
De Queen quadrangle and continues farther west just south of that
quadrangle. The plateau is formed by resistant southward-dipping
gravel beds of Cretaceous age and is what Veatch ” describes as the
Lockesburg Wold.

The character of the surface differs greatly in the different parts
of the quadrangles. The basin areas, the Athens Plateau, and the
West Gulf Coastal Plain are nearly everywhere gently rolling, though
there are many steep hill slopes, and a few low cliffs rise from the
streams, most of them standing on the outside of the stream bends.
The level tracts and the more gentle slopes are mantled with residual
soil or wash from the higher ground. Rock outcrops are common
and are especially abundant on the steeper slopes, in road cuts, and
in stream beds.

In the mountainous areas the surface is. very rough, the slopes
are steep, and rock ledges are numerous. There are, however, no
large surfaces of bare rock except along the crests of some of the
higher ridges and in the water gaps, and there are not many cliffs.
One of the best-known ledges of rock in west-central Arkansas is.
Standing Rock, which is on Board Camp Creek, in the De Queen
quadrangle. This rock is formed by a vertical bed of the Arkansas.
novaculite 3 to 6 feet thick and rises like a wall of masonry to a
height of 75 feet above the creek. (See pl. 2.) The slopes, where
not occupied by bare ledges, are covered by talus, much of which
consists of boulders. This material collects in large quantities on
the slopes, but the most favorable places are the heads of steep-sided
ravines, where the loose rock forms barren talus slopes.

DRAINAGE

Nearly all the drainage of the Caddo Gap and De Queen quad-
rangles flows southward into Quachita and Little Rivers, which, in.
turn, empty into Red River, Little River entering it in Arkansas, and
the Ouachita entering it near its mouth in Louisiana.

The principal streams in the Caddo Gap quadrangle are Caddo.
and Little Missouri Rivers, both of which join Ouachita River. Of
these two Little Missouri River is the larger. It rises south of the
Missouri Mountains, takes a southward course, and after passing
through the Cossatot Mountains, across the Athens Plateau, and into.
the Coastal Plain leaves the quadrangle on the south side. It re-
ceives many small tributaries, among which are Long, Blaylock, and.
Hurricane Creeks and Muddy Fork, from the west; and Blocker,

7Veatch, A. C., Geology and Underground Water Resources of Northern Louisiana and:
Southern Arkansas: U. S. Geol. Survey Prof. Paper 46, 1906.
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Self, Beéar, and Prairie Creeks, from th'e east. Caddo River rises
orth of the Missouri Mountains, runs eastward and southeastward,
assing through the Caddo Basin, the Caddo Mountains, and Mazarn
asin, in the order named, and leaves the quadrangle at the east end of

the Cossatot' Mountains. Its principal western tributaries are Polk

and Mill Creeks and South Fork and its eastern branches are Lick and

Collier Creeks. The upper 12 miles of the stream runs parallel with

the ridges, and the remainder runs transverse to them, but the only

notable water gap formed is Caddo Gap, where the stream passes
through Caddo Mountains. This is one of the most conspicuous and
probably the best-known water gap in the Quachita area, and from it
the Caddo Gap quadrangle derives its name. Big Fork Creek, in
the northwestern part of the quadrangle, flows northward into
QOuachita River; Mazarn Creek, in the northeast corner, flows east-
ward and joins the same river; Antoine Creek, which heads in the
eastern part of the quadrangle, receives the waters of Bigsby, Wood-
all, Caney, and Wolf Creeks and joins Little Missouri River south
of the quadrangle; Simpkins, Saline, Vaughn, and Clear Creeks, in
the southeast corner, also empty into Little Missouri River; and

' Brushy. Holly, Messer, and other small creeks in the western part
of the quadrangle, as well as most of the southward-flowing streams

that drain the plateau southwest of Murfreesboro, join Saline River.

The larger streams in the De Queen quadrangle are Saline River,

Cossatot River, Rolling Fork, and Mountain Fork of Little River,

which join Little River farther south. Saline River rises in the

Cossatot Mountains and after flowing southward across the Athens

Plateau and into’ the Coastal Plain leaves the quadrangle on the

south side. Between 2 and 3 miles of its upper course lies in the

Caddo Gap quadrangle. Among its tributaries are Brushy, Caney,

Holly, and Messer Creeks from the east, and Camp, Snake, Panther,

and Shepherd Creeks from the west. Cossatot River heads in the

mountains in the northeast corner of the quadrangle, finds its way
through the Cossatot Mountains by passing through several deep-
cut water gaps, and flows southward across the Athens Plateau and
into the Coastal Plain, receiving in its course Mine, Sugar, Caney,

Harris, and Hale Crecks and other small streams from the east and

Brushy, Flat, Cow, Opossum, Coon, and Buck Creeks and other

small streams from the west. Rolling Fork rises in the east end of

the Cross Mountains, flows southward, passing across the Athens

Plateau and into the Coastal Plain, and leaves the quadrangle on the

south side, after receiving Robinson Creek and smaller streams. It

is joined outside the quadrangle by Bear and Rock Creeks, which
drain a part of the southwest corner of the area. Mountain Fork
of Little River runs south of west through the extreme northwest
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corner of the quadrangle. . ‘Its tributaries, whose courses lie partly i
the quadrangle, are Twomile, Joshling, Sixmile, Dry, and Buffal
Creeks. They drain most of the part of Cove Basin embraced in th
area. Board Camp Creek, with its tributary, Macks Creek, drains :
small part of the mountainous region in the northeast corner of th
quadrangle and enters QOuachita River on the north.

An interesting feature of the topography of the mountainous ared
is the great number of water gaps formed by Caddo, Little Missouri
and Cossatot Rivers and smaller streams. The Little Missouri flow
through no less thah seven and the Cossatot no less than five; ther
are at least 17 in the Caddo Gap quadrangle and 20 in the De Quee
quadrangle. Most of these gaps are rocky, narrow gorges through
the ridges, with only room enough beside the streams for trails.

In much of the Athens Plateau and the Ouachita Mountains the
" streams might well be divided into two classes—those whose courses
run parallel with the ridges and those that flow across the trend of
the ridges. The latter class includes the trunk streams, which are
joined almost at right angles by many of their tributaries. This
arrangement of the streams, which is illustrated in Plate 1, is com-
monly known as the “trellis” system of drainage. This type of'
drainage is the result of the partial adjustment of an ancient drain-
age to the structure of the rocks, the trunk streams having intrenched
their courses across the strike of the rocks, and many of-their tribu-
taries having cut their valleys wholly in the more easily eroded strata.
The streams in the West Gulf Coastal Plain illustrate a consequent
drainage, as they have a general southward course that is the same
as the dip of the rock formations. (See pl. 1.) |

Most of the streams are perennial and are supplied Wlth water
from springs in all parts of the area. They can be easily forded
throughout much of the year but are subject to sudden rises after.
heavy rains.
- In the Athens Plateau and the Ouachita Mountains the streams
are rather swift, forming numerous riffles and rapids separated by
quiet reaches, and flow in narrow valleys containing only small strips
of flood-plain deposits; but on reaching the Coastal Plain the streams
become sluggish and the valleys Wlden and contain considerable areas
of alluvial deposits. The rap1ds are found in many of the water
gaps. In some water gaps there are low waterfalls, noteworthy
among which is that of Little Missouri River just north of the
Montgomery-Pike County line, that of the same stream just west of
Round Mountain, and that of Cossatot River about 2 miles north-
west of Duckett post office. The north-south streams in the Athens
Plateau, although their valleys: are-narrow, their: currents swift, and
their ﬂood plam deposits meager, have courses as crooked as thnse
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STANDING ROCK, ON BOARD CAMP CREEK, ARK.

The rock, 75 feet high, is formed by a vertical bed of the Arkansas novaculite, 3 to 6 feet thick.
Photograph by Bert Hiltebrand
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of the sluggish streams in the Coastal Plain, which flow through
wide areas of alluvium. The meanders on the Athens Plateau are
apparently intrenched, the streams having originally flowed in
crooked channels on a cover of Cretaceous sediments, and later as
they lowered their beds they incised their courses in the hard up-
turned Paleozoic strata. The size of the bends, however, is not
wholly attributable to this cause. The surface on the inside of the
bends slopes more or less gradually down to the present stream bed,
whereas on the outside of the bends the descent to the stream is
everywhere steep and in many places vertical. This indicates that
the crookedness of the streams has increased as they have gradually
deepened their valleys. The history of the streams is discussed more
fully under “ Geologic history ” (pp. 143-146).

CULTURE

The area is not densely populated, but only the most mountainous
parts are without houses. The rural population, most of which is
engaged in agriculture, is sparse except in the level or gently roll-
ing upland and valley areas where there is the greatest quantity
of tillable land. The largest town is De Queen, the county seat of
Sevier County. Among the villages and other towns of less size
are Hatfield, Cove, Vandervoort, Wickes, Grannis, Gillham, and
Dierks, in the De Queen quadrangle; and Murfreesboro, the county
seat of Pike County, Center Point, Delight, Rosboro, Glenwood,
Caddo Gap, and Womble, in the Caddo Gap quadrangle. All these
places except Center Point are on railroads.

The main line of the Kansas City Southern Railway traverses
from north to south the west half of the De Queen quadrangle.
The Texas, Oklahoma & Eastern Railroad runs west from De Queen
through Broken Bow to Valliant, Okla. The De Queen & Eastern
Railroad extends from De Queen as far east as Dierks, though a few
miles of its track lies south of the quadrangle. The railroad shown
on the De Queen topographic map, running southeast from Dierks,
and the line south of that place, which crosses Messer Creek and
extends into Center Point Township, are merely lumber roads. Two
branches of the Missouri Pacific Railroad enter the east side of the
Caddo Gap quadrangle, one extending to Pike and the other to
Womble. These two lines unite at Antoine, east of the quadrangle,
and farther east, at Gurdon, Ark., join the main line of that rail-
road connecting St. Louis and Texarkana. The Caddo & Choctaw
Railroad formerly extended from Rosboro westward to Cooper Junc-
tion, but its use has been discontinued. The Murfreesboro-Nashville
Southwestern Railway, formerly the Memphis, Dallas & Gulf Rail-

6242—20—3 ‘
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road, traverses the southeastern part of the Caddo Gap quad-
rangle, entering at the south side near Tokio, Ark., and passing
northeastward to Murfreesboro. This railroad formerly ran north-
eastward from Murfreesboro to the east border of the quadrangle.
After leaving the quadrangle on the east side it joined the Missouri
Pacific Railroad at Shawmut, Ark., used the track of that road from
Shawmut to Glenwood and thence extended northeastward to Hot
Springs. The part of the railroad between Murfreesboro and
Hot Springs, however, is no longer used. The Prescott & Northwest-
ern Railroad enters the Caddo Gap quadrangle at Tokio and runs
as far as Highland.

Several main highways cross the quadrangles, and other roads
that are less well maintained reach all parts of the area. On account
of the character of the topography few of the roads follow section
lines. In the mountainous districts they keep to the valleys and cross
the mountains only where there are water gaps or saddles. Some
main highways as well as trails penetrate the roughest, most scenic
parts of the country, much of which is included in the Ouachita
National Forest, formerly called the Arkansas National Forest.

Agriculture is the chief occupation in the quadrangles, the soil
and climate of which are adapted to general farming, fruit growing,
and grazing, but lumbering is carried on at many localities. Large
lumber mills are now in operation at several towns, and small mills
are located at numerous places. Very little mining is done, but
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