UNITED STATES DEPARTMENT OF THE INTERIOR
Harold L. Ickes, Secretary

GEOLOGICAL SURVEY
W. C. Mendenhall, Director

Bulletin 874—C

- GEOLOGY AND FUEL RESOURCES

OF THE

SOUTHERN PART OF THE OKLAHOMA
COAL FIELD

Part 3. THE QUINTON-SCIPIO DISTRICT
PITTSBURG, HASKELL, AND LATIMER COUNTIES

BY

C. H. DANE, H. E. ROTHROCK, AND
JAMES STEELE WILLIAMS

UNITED STATES
GOVERNMENT PRINTING OFFICE
WASHINGTON : 1938

For sale by the Superintendent of Documents, Washington, D. C, - - - - - - Price 65 cents



NOTE

The Geological Survey, in 1930, 1931, 1933, and 1934, conducted an investiga-
tion of the geology and coal resources of the portion of the southeastern Okla-
homa coal field extending northeastward from Coalgate to McAlester and
thence eastward through Wilburton and Howe to the Oklahoma-Arkansas State
line. The geologists have prepared separate reports on the areas for which
they were responsible. However, as these areas are adjacent and form a real
unit both geographically and geologically, the four reports are issued as parts
of a single bulletin covering this portion of the southeastern Oklahoma coal
field. No edition of the consolidated volume will be published, but the four
parts can be bound together if desired.

I
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GEOLOGY AND FUEL RESOURCES OF THE SOUTHERN
‘PART OF THE OKLAHOMA COAL FIELD

PArRT 3. THE QUINTON-SCIPIO DISTRICT, PITTSBURG,
HASKELL, AND LATIMER COUNTIES

By C. H. Dang, H. E. RorHROCK, and JamEs SteerLE WILLIAMS

ABSTRACT

The Quinton-Scipio district includes about 450 square miles, mostly in Pittsburg
County but partly in Haskell and Latimer Counties, Okla. The stratified rocks
exposed at the surface in the district are the McAlester, Savanna, Boggy, Thur-
man, Stuart, and Senora formations, of Pennsylvanian age, and consist of alter-
nating beds of shale and sandstone with some coal beds and a few beds of limestone
less than 1 foot thick. The total thickness of these formations exposed in the
district is between 3,000 and 3,300 feet. There are probably unconformities at
the base of the Savanna sandstone and at the base of the Thurman sandstone.
Overlying the Pennsylvanian formations in parts of the district are unconsolidated
sand, gravel, and clay, which in part belong to the Gerty sand, a deposit in an
abandoned Quaternary (?) river channel. Other unconsolidated depesits include
sand on stream terraces and Recent alluvium.

The southeastern part of the district is crossed by the Enterprise, Kinta,
Burning Springs, Flowery Mound, and Lake McAlester anticlines, which trend
east-northeastward, roughly parallel to the northern front of the Ouachita Moun-
tains, which lie to the south. Broad shallow synclines lie between these anticlines.
The Lilypad Creek anticline trends slightly east of north across the western part
of the district.

Coal has been mined intermittently in the district since 1902, but only a small
amount for local use is now produced. There are several coal beds in the lower
part of the Boggy shale, but only the Secor coal, which lies 450 to 500 feet above
the base of that formation, has been mined on a commercial scale. This bed is
from 2 to 3 feet thick and is a bituminous coal of good quality.

Nearly 200 wells have been drilled in the district in the search for oil and gas,
and gas has been produced from fields on the Kinta anticline since 1915. Many
of the wells have penetrated the McAlester shale, which is 800 feet thick in the
northern part of the district and more than 2,000 feet thick at one locality in the
southern part. Many of the wells also have penetrated the underlying Hartshorne
sandstone and the upper part of the Atoka formation. The Hartshorne sandstone
is thin in the northern part of the district but averages more than 250 feet thick
on parts of the Kinta anticline. The Atoka formation and the underlying Morrow
formation, also of Pennsylvanian age, have been penetrated by only two wells,
both in the northern part of the district, one of which has been drilled through
the older Paleozoic rocks to limestone of Ordovician age. The Pennsylvanian
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152 SOUTHERN PART OF OKLAHOMA COAL FIELD

formations thin over the anticlines, suggesting recurrent movement on them
during the deposition of the rocks. The interval between the base of the
MecAlester shale and the top of the Morrow formation is estimated to thin at a
rate of 130 feet to the mile in a direction N. 50° W. across the district.

Structure contours on the Upper Hartshorne coal, near the base of the McAlester
shale, show that it has been folded into anticlines and synclines, the axes of which
coincide approximately with those in the surface rocks, although the dips of the
anticlinal flanks are steeper than in the surface rocks. The northwestward
thinning of the lower Pennsylvanian rocks may result in the upward disappearance
or reduction in size of these anticlines in the basal Pennsylvanian or pre-Pennsyl-
vanian rocks and a westward shift of their crests.

The Quinton, Carney, and Blocker-Featherston fields, on the Kinta anticline,
together yielded from the Hartshorne sandstone rore than 60 billion cubic feet
of dry high-methane gas to January 1934, and contain more than 60 billion feet in
reserve. Marketable quantities of gas have also been developed in sees. 26 and
32, T.9 N., R. 16 E,, and in sec. 5, T. 8 N., R. 16 E., from beds in the Boggy,
MecAlester, and Hartshorne formations. The oil or gas possibilities of the under-
lying rocks have not been adequately tested.

INTRODUCTION

As one of the projects made possible by an allotment of funds from
the Public Works Administration and carried out under the super-
vision of the Geological Survey, the Quinton-Scipio district, in south-
eastern Oklahoma (see fig. 8), was mapped geologically in the spring
and early summer of 1934. The area is of economic importance
because of existing gas fields, reserves of coal, and the presence of
structure in the surface rocks which suggests the possibility that
additional supplies of gas or oil may be developed. Geologically the
project was of additional value because of the need of determining
by detailed mapping the relations of the rocks of Carboniferous age
exposed at the surface. These rocks dip generally northwestward,
and farther north and west large amounts of oil and gas have been
obtained from them.

The rocks in much of this region consist almost exclusively of alter-

nating sandstones and shales of rather uniform lithologic aspect.
The sandstones are lenticular. Although the rocks are chiefly of

types which suggest deposition in a shallow-water environment, it has
long been known that the sediments were laid down in a geosynclinal
trough, the long-continuing subsidence of which permitted the accu-
mulation of many thousands of feet of sediments along the axial portion.
The thickness of these sedimentary rocks diminishes toward the north-
west, and the rocks include lesser proportions of sandstone and rela-
tively greater proportions of the finer-grained rocks, such as shale and

limestone. For various reasons the p&lGOHf/OlOgIC knowledge of tPe
beds has not yet reached the stage of development at which the fossils
contained in them are completely reliable guides to correlation. There
has long been need of systematic, detailed areal mapping of large areas
in Oklahoma underlain by Carboniferous rocks and extending from
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the region of the Ouachita Mountains into the oil-producing areas
farther north in eastern Oklahoma. Mapping of this type has pre-
viously been done in the McAlester district,! the Muskogee-Porum
district,? and the Howe-Wilburton district.> This report represents
an additional area of such mapping, extending northward from lati-
tude 35°, the north boundary of the McAlester district, to the Cana-
dian River, and eastward from R. 13 E. to R. 18 E. The area
includes about 450 square miles lying very largely in northern Pitts-
burg County but including, in the northeast corner, 18 square miles of
Haskell County, and, in the southeastern part, 6 square miles in
Latimer County. (See fig. 8.)
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F1GURE 8.—Outline map of Oklahoma showing location of Quinton-Scipio and other districts. 1, Lehigh
district; 2, McAlester district; 3, Howe-Wilburton district; 4, Quinton-Scipio district.

FIELD WORK

- Mapping was begun in the later part of March 1934 and continued
until the end of July by a party under the supervision of C. H. Dane.
Carl Anderson, H. E. Rothrock, and James Steele Williams served as
geologists, and Walton Christian, Raymond Hart, and L. M. Wilshire
as instrument men. Robert Roth was also with the party for a few
days as instrument man. During most of August 1934 H. E. Rothrock

! Hendricks, T. A., Geology and :uel resources of the southern part of the Oklahoma coal field, Part 1,
The McAlester district: Geol. Survey Bull. 874-A, 1937.

* Wilson, C. W, Jr., Geology of the Muskogee-Porum district, Muskogee and McIntosh Counties, Okla.:
Oklahoma Geol. Survey Bull. 57, 1937.

8 Hendricks, T. A., Geology and fuel resources of the southern part of the Oklahoma coal field, Part 4,
The Howe-Wilburton district: Geol. Survey Bull, 874-D (in preparation).
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obtained many of the subsurface data included in this report, and
during part of February 1935 he obtained additional subsurface data
and checked some of the previous surface mapping.

Mapping was done by stadia traverse on a scale of 2 inches to
1mile. The area lies in the southern part of the Canadian quadrangle
and the southwestern part of the Sans Bois quadrangle, mapped on a
scale of 1:125,000 by the Geological Survey. The region has been
surveyed by the General Land Office, and the topographic maps give
altitudes to the nearest foot at all township corners.. Some of the
benchmarks are still in place, and the location of some now missing
can be closely determined, so that a very good control is afforded for
checking altitudes. Some check altitudes were also obtained through
the courtesy of the Missouri-Kansas-Texas Railroad and the Fort
Smith & Western Railway. The township plats of the General Land
Office are accurate and were plotted directly on the plane-table sheets,
thus affording a good horizontal control for the stadia traverse. Be-
cause of the nature of the terrane and the locally thick woodland, it
was necessary, in some places, to take long shots with the rod held in
tree tops, in order to obtain altitudes on key beds that could not have
been otherwise obtained except at prohibitive cost of time. The
mapped locations of such points may be considerably in error, but,
because of the generally low angles on such shots, the altitudes ob-
tained are sufficiently accurate for the purpose for which they were
needed.

The compilation of the field data and the preparation of the report
represent office work of all three authors. For the subsurface data
presented Mr. Rothrock is almost wholly responsible. Mr. Williams
has contributed the section on the invertebrate paleontology of the
Carboniferous formations.
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GEOGRAPHY
TOPOGRAPHY AND DRAINAGE

Most of the Quinton-Scipio area is hilly. The land forms have been
produced by the action of erosion on alternating beds of more resistant:
sandstone and less resistant shale, although the major streams pursue
courses that are indifferent to the attitude and distribution of the
beds. The hills represent residual masses consisting of or capped by
more resistant rock that has not yielded readily to erosion. Some of
them are broadly flat-topped and isolated; but more typically, where
their capping bed of resistant sandstone dips gently, they have a
steep frontal escarpment and a top that slopes gently downward
toward the base of the escarpment produced by the next overlying
sandstone bed.

The maximum relief in the area is more than 900 feet. The eastern-
most point on the Canadian River along the north margin of the area
lies at an altitude of less than 550 feet above sea level. The highest
point is the top of Panther Mountain, in sec. 24, T. 7 N., R. 18 E,,
which is slightly higher than 1,470 feet. Two points along the east
line of T. 8 N., R. 18 E., have altitudes of 1,250 feet, and in the
southwestern part of that township the hills reach an altitude of
nearly 1,100 feet. In the western two-thirds of the area mapped the
relief does not much exceed 400 feet.

The Quinton-Scipio district is drained by numerous streams. The
Canadian River, which forms the northern boundary of the district,
heads far to the west, in the southern Rocky Mountains in New
Mexico, and about 30 miles to the northeast of the eastern end shown
on the map it empties into the Arkansas River. In the northwestern
part of the area the Canadian receives the tributary flow of Choctaw
and Scipio Creeks, but only one other stream of importance enters it
from the south. This is Gaines Creek, which flows from south to
north across the central part of the area, receiving as tributaries from
the west Coal Creek and Rock Creek and from the east Ash Creek
and Mathuldy Creek. T.8 N.,Rs. 17 and 18 E., is drained by Long-
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town Creek and its tributaries. Longtown Creek flows from east to
west in its upper course but turns northward and thence eastward
and northeastward in the northwestern part of T. 8 N., R. 17 E., and
eventually empties into the Canadian River. The southeastern part
of the area is drained eastward by Sans Bois Creek, which joins the
Arkansas River. Lake McAlester, in the southern part of T. 7 N,
R. 14 E,, and northern part of T. 6 N., R. 14 E., is a large and attrac-
tive body of water, with a deeply indented shore line, formed by the
damming of Bull Creek, a tributary of Coal Creek. = :
The larger streams of the area flow in all seasons, although the flow
is only slight in the dry summer months. During wet seasons these
streams frequently overflow their banks and spread widely over their
alluvial plains. The alluvial plain of Gaines Creek at places is more
than 2 miles wide, although it enters the Canadian River through a
narrow defile. The Canadian River itself flows in a wide alluvial
plain, but the lateral swinging of the meandering stream has locally
cut away most or all of the alluvium on the south side of the river.
At 25 to 80 feet above the level of the alluvium of the Canadian

- River there are extensive gently sloping terrace surfaces, notably west

and south of Indianola and west of Canadian. The extent and dis-
tribution of these terrace surfaces are not directly related to the present
drainage—in fact, much of their area is now drained southward away
from the river. Similar nearly level terrace surfaces of smaller extent
occur in the valleys of Scipio, Gaines, and Longtown Creeks.

The larger streams of the district follow courses that are not directly
related to the shape, distribution, and inclination of the bedrock; they
flow in winding or meandering channels that cross the present ridges.
The smaller streams follow courses developed on the gentle back slopes
away from the ridge escarpments or run along the foot of the escarp-
ments or between parallel ridges. These smaller streams generally
flow only in wet seasons or after storms.

CLIMATE AND VEGETATION

The district has hot, dry summers and short, mild winters. The
average annual rainfall is somewhat more than 40 inches. Rain is
general and abundant during spring and early summer, but local dur-
ing July and August, when there is drought in occasional years. The
uplands of the district are timbered, chiefly with red and white oaks,
blackjack, elms, hickories, and hackberries. Many of the valley and
lowland areas have beencleared but originally were timbered with
water and willow oaks, hickories, willows, and cottonwoods. There

are some areas of natural prairie.
CULTURE

The rural farming population of the district is rather evenly dis-
tributed over the entire area, although locally concentrated in such
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places as afford the best farm land. The largest town is Quinton,
which had a population of 1,804 according to the 1930 census. A
smelter in Quinton, which used gas from the nearby Quinton gas field,
has not been operating of late years, and coal mining has been of little
importance, but the town remains the center of operations of the gas
field and the trading center of a considerable area. Indianola,
Crowder, and Canadian are the next largest towns in the district,
but no one of these has a population of more than 400. The city of
MecAlester, a few miles south of the district, has a population of about
12,000, and Eufaula, a few miles north of the Canadian River, has a
population of somewhat more than 2,000. The district is served by
two railroads. The main line of the Missouri-Kansas-Texas Railroad,
from Texas to St. Louis and Kansas City, runs somewhat east of
north across the central part of the district, connecting McAlester
and Eufaula and passing through Crowder and Canadian. The Fort
Smith & Western Railway, which connects Fort Smith, Ark., and
Guthrie, Okla., runs southwestward from Quinton through Featherston
and Blocker and thence northwestward through Crowder and west-
ward through Indianola, crossing the Canadian River a short distance
to the west. Oklahoma-United States Highway 69 follows the
Missouri-Kansas-Texas Railroad northward across the central part
of the district, and Oklahoma State hichways connect Crowder with
Quinton and places to the east, McAlester with Quinton, Quinton
with places to the north, and Quinton.with Wilburton, to the south.
There are many other graded roads, most of which follow section lines,
but many of the upland areas are accessible only by poor roads or
trails,
STRATIGRAPHY

GENERAL FEATURES

The rocks exposed at the surface in the Quinton-Scipio district are
chiefly of Pennsylvanian age, but there are large areas of Recent
alluvium, and some terrace deposits may also be of Quaternary age.
The Pennsylvanian rocks have been subdivided into the following for-
mations, listed in order of age, the oldest first: McAlester shale,
Savanna sandstone, Boggy shale, Thurman sandstone, Stuart shale, and
Senora formation. Each of these formations consists of alternating
beds of sandstone and shale. Within this district only the Boggy shale
includes beds of coal of commercial value., Some of the shales and
sandstones are of continental origin, and others are marine. Thin
marine limestones occur at several horizons in the Boggy shale and
Savanna sandstone. No marked unconformity in the Pennsylvanian
rocks can be recognized, but there may be slight unconformities at.
the base of the Savanna sandstone and at the base of the Thurman
sandstone. Erosional irregularities are present at the base of many
of the sandstone beds within the formations, but the individual sand-
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stone beds are notably lenticular, and the 1rregular1t1es at their bases
are of little time significance.

CARBONIFEROUS SYSTEM
PENNSYLVANIAN SERIES

McALESTER SHALE

The topmost part of the McAlester shale crops out in narrow strips
bordering the alluvial bottom of Sans Bois Creek in secs. 1, 2, 11, and
12, T.7N,,R. 18 E. The McAlester shale was named by Taff * from
the city of McAlester, in the north-central part of the McAlester
district. The formation at its type locality has recently been studied,
mapped, and described in greater detail.® The McAlester shale has
not been traced into this district, but there is little doubt that it is
correctly identified. The shale lies below the base of the overlying
series of sandstone beds which forms the Savanna sandstone. The
subsurface data available from the wells drilled in the Quinton gas
field also show that the base of the Savanna sandstone lies above the
surface in the area of shale outcrop. Small exposures show that the
shale is dark, firm, and platy and interbedded with thin fine-grained

micaceous sandstones.
SAVANNA SANDSTONE

The Savanna sandstone, which was named by Taff ¢ from the town
of Savanna, in the McAlester district, crops out in the southeastern
part of the Quinton-Scipio district on the crest of the Flowery Mound
anticline south of Coal Creek and west of Gaines Creek, on the crest
of the Burning Springs anticline south of Elm Creek, and along the
crest of the Kinta anticline south of Sans Bois Creek. It is 550 feet
thick south of Quinton, the only locality within the district where the
underlying McAlester shale is exposed. The nature of the contact is
not determinable at that locality, but in the McAlester district, to
the south;, the Savanna sandstone rests upon the McAlester shale with
an irregular contact that is believed to represent an unconformity.’

The Savanna sandstone is extremely variable in character from place
to place, owing to the lenticularity and lack of continuity of many of
the sandstone beds which it contains. On the whole the percentage
of sandstone in the formation is greater than that contained in either
the underlying or the overlying unit, but probably in most places
within the district less than half of the total bulk of the formation is

sandstone, most of the remainder congisting of blocky greenish-yellow,
drab, or gray clay with small ellipsoidal concretions of siderite, and

{ Taff, J. A., Geology of the MecAlester-Lehigh coal field, Indian Territory: U. S. Geol. Survey 19th
Ann. Rept., pt. 3, p. 441, 1899,

§ Hendricks, T. A., Geology and fuel resources of the southern part of the Oklahoma coal field, Part 1,
The McAlester district: Geol. Survey Bull. 874-A, pp. 13-16, 1836.

$ Taff, J. A., op. cit., p. 438. .

? Hendricks, T. A., op. cit., pp. 16-17,
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of sandy micaceous clay, gray or black bedded shale, and carbonaceous
shale. There are several coal beds in the Savanna sandstone in the
MecAlester district,® but no minable coal was observed in the formation
in the Quinton-Scipio district. A sandstone bed as much as 50 feet
thick was seen at one place, but elsewhere the sandstones do not much
exceed 20 feet in thickness, and most of them are much thinner. The
thicker and more lenticular beds occur chiefly in the upper part of the
formation. The thick sandstone beds of the Savanna are massive or
strongly cross-bedded, gray, yellow, or white, fine- to coarse-grained or
even gritty. The coarser-grained sandstones in places carry numerous
grains of white chert, but normally quartz is the chief constituent.
The thick sandstones may have erosional irregularities at the base,
and on the whole their characteristics are those of stream-channel
fillings.

Many of the sandstone beds of the Savanna are only a foot or so
in thickness, and these may be massive, platy, or thin-bedded, and
several such sandstones may be interbedded with approximately equal
thicknesses of bedded micaceous shales. Some of the sandstone beds
of this type contain numerous casts of marine or brackish-water
fossils, but others contain broken fragments of plant material.

In the shales and sandy shales of the Savanna formation there are
at many places irregularly ellipsoidal masses of sandstone, ranging in
diameter from a few inches to several feet. These masses in the sim-
plest forms are made up of concentric sheets which are the bedding
layers of the sandstone. The bedding is shown by gradual variation
in grain. size, alternation of fine and coarse layers, and most convine-
ingly by mica flakes and plant fragments that follow the now curving
surfaces between concentric sheets. In more complex forms the orig-
inal bedding is minutely contorted or even destroyed, and the shapes
of the masses are irregular. In a few places sandstone beds in the
formation consist chiefly of a succession of large masses of this kind.
Most of these sandstone lumps and masses probably represent the
results of movement during an early stage of compaction of the
sediments, when the sandy portion of the sediments had attained &
strength and coherence greater than that of the interbedded highly
plastic muds and yet was soft enough to deform without extensive
fracturing. The ellipsoidal shape of the masses of sandstone may
have developed during the rolling of small lenses of more coherent
sandstone in a matrix of plastic mud because of some lateral movement
in the unconsolidated material.

At several locahtles in the eastern part of T. 7 N., R. 17 E., the
northern part of T. 7 N., R. 18 E., and the southeast corner of T 8
N,, R. 18 E., there are outcrops of thin fossiliferous limestone beds
at horizons from 150 to 180 feet below the top of the Savanna sand-

8 Hendricks, T. A., op. ¢it., p. 19»
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stone. Although tracing of these beds was not accomplished, there is
a strong suggestion that the outcrops represent a definite zone of
marine limestone beds, although individual beds may not be continu-
ous. Near the center of the south line of sec. 36, T. 8 N., R. 18 E,,
the following section, which contains the thickest limestone bed
observed in the Savanna, is exposed:

Section near south quarter corner of sec. 36, T. 8 N., R. 18 E.

Fi. in
Shale, with light yellow-brown concretions__________._____. 2+
Limestone, shaly, exceedingly fossiliferous_____.__________ 10
Coal . e 2
Clay, light gray._ _ - e 1 6
Shale, dark gray, bedded __ ___ ... 3
Limestone, very fossiliferous._ . _________________ 1 6
Sandstone, light tan, medium-grained .. ______.__________ 7

Shale, gray, bedded.

A limestone bed 8 inches thick, sandy in the lower part, overlain
by drab shale, and resting on a sandstone bed, was observed at sev-
eral localities in secs. 9 and 10, T. 6 N., R. 17 E., at a horizon about
300 feet below the top of the Savanna, and thin limestone beds are
probably present at other horizons within the formation.

BOGGY SHALE

The Boggy shale crops out over a larger area than any other for-
mation in the Quinton-Scipio district, extending northeastward in a
belt ranging from 8 to 15 miles in width. The outerop is continuous
with that of the McAlester district on the south, and that in turn is
continuous with the outcrop at the type locality, from which the for-
mation was named by Taff,® the branches of Boggy Creek immediately
southwest of the McAlester district.

The aggregate thickness of the Boggy shale in the Quinton-Scipio
district, as determined by the summation of numerous partial sections,
ranges from 1,700 to 1,900 feet. Because the partial sections are
widely spaced and because the formation from other evidence is
known to change in thickness laterally, the thickness obtained by the
method used is only of general value. The partial sections indicate
the probability that the formation is thickest in the northern part of
T.6 N., Rs. 15 and 16 E. .

The formation is predominantly shale but contains a variable num-
ber of sandstone beds or zones in which sandstone is equal to or pre-

domimant over shale in thickness. These zones of sandstone are as
much as 100 feet thick. Where the dips are relatively steep, as in.
the southern part of the area of exposure, the thicker sandstone beds.
and such sandstones as are separated by thick shale intervals make

*Taff,J. A., Geology of the McAlester-Lehigh coal field, Indian Territory: Geol. Survey 19th Ann. Rept.,
pt. 3, p. 438, 1899.
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topographic ridges that are traceable with some degree of assurance
over most of the district. Where the dips are gentle the degree of
exposure is not sufficiently good to permit the tracing of individual
beds for more than short distances. Accordingly an attempt has
been made to show on the areal map (pl. 12) the extent and persist-
ence of zones within the Boggy in which sandstone makes up the pre-
dominant or conspicuous part of the section. The base of these
zones has been shown on the map by a solid line; the top by a dashed
line. No attempt has been made to differentiate the precisely located
contacts from those which are inferred. On the diagrams showing
the correlation of the generalized sections of exposed rocks (pls. 14,
15, and 16), the solid correlation lines represent the bases of sandstone
zones as they are shown on the areal map and the dashed correlation
lines represent the tops of the sandstone zones. The continuity of
the sandstone zones thus shown on the areal map and sections is
based on the compilation and comparison of a great number of partial
sections measured and computed from altitudes on traceable sand-
stone beds. The columnar sections are much generalized from numer-
" ous partial sections. The lines shown on both the areal map and
the cross-section diagrams are in many places known to be not the
bases or tops of continuous beds of sandstone, but represent merely
the approximate position of the bottom or top of indefinite zones in
which sandstone makes the conspicuous part of the section. In most
places, however, the basal line of a zone represents the approximate
location of the basal contact of a traceable bed of sandstone. In
addition, it must be remembered that the columnar sections shown on
the diagrams are much generalized from a much greater number of
local sections and show only to a small degree the true variability of
the sandstones. The lenticularity of the individual beds is well estab-
lished by field observation, and individual lenses may reach 20 feet
or more in thickness but do not have great lateral extent. Examples
of the fusion of two or more beds to form a single thicker bed are also
common. Lateral changes in lithology of the individual beds from
thin-bedded and even shaly sandstones to massive and cross-bedded
sandstones or to sandstones that exhibit contorted or deformed bed-
ding are the rule rather than the exception.

The Boggy shale is believed to overlie the Savanna sandstone
conformably, although no exposures of the contact were observed.
Hendricks  has reported that a coal bed occurs about 20 feet above
the base of the Boggy in the McAlester district. Coal at about this
horizon is reported to crop out in the bed of Jones Creek in the NW
sec. 7, T. 6 N., R. 17 E., and to have been encountered in a well
drilled sduth of the creek. In the NEY sec. 35, T. 9 N., R. 18 E,, a
short distance northeast of the mapped area, are outcrops of velvety

10 Hendricks, T. A., op. cit., p. 23.
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black pyritic shale with several beds of coal, none of which exceed
6 inches in thickness. These outcrops are believed to represent the
coal zone near the base of the Boggy shale, as the top of the Savanna
sandstone crops out & short distance below and to the east of them.

The lower 200 to 300 feet of the Boggy shale is predominantly
dark-gray to black, evenly bedded shale with only local thin-bedded
sandstones. Above this lies a zone of sandstone and shale 100 to 150
feet thick, which contains a workable coal bed at places in the southern
part of T. 7 N,, R. 16 E., in secs. 1 and 2, T. 6 N., R. 16 E., and in
sec. 6, T. 6 N., R. 17 E. This sandstone zone is extensively exposed
in the east-central part of T. 8 N., R. 17 E., and the northwestern
part of T. 8 N., R. 18 E.

From 50 to 125 feet above this lowest sandstone zone of the Boggy
and 450 to 500 feet above the top of the Savanna sandstone is a
minable coal bed, the Secor coal (pl. 19, A), which crops out exten-
sively in the southeastern third of the Quinton-Scipio district and
has been worked on a small scale at a great number of localities, both
by stripping and by tunneling operations. At most places the coal,
which is normally about 2 feet thick, is underlain by gray clay and
overlain by black shale, locally limy, which contains invertebrate
fossils. This dark shale grades upward through sandy shales into a
bedded sandstone 5 to 10 feet thick (pl. 19, B). The base of the sand-
stone is vague but generally lies 15 to 25 feet above the coal. . Resting
directly upon the top of the sandstone or at most a few feet above it
& thin coal bed has been found at a considerable number of localities.
A coal bed 200 feet higher than the Secor coal crops out at several
localities in T. 8 N., R. 17 E. In the NWY sec. 27 of that township
it is reported to be 22 inches thick and to have been dug for local use.
Overlying the coal or a few inches above it is a bed of yellow limestone
4 to 6 inches thick, which is very fossiliferous. Coal at this horizon
has also been dug in the NW sec. 6, T. 8 N., R. 18 E. At one
locality a little farther east in that section and probably 170 feet
above the Secor coal, & poorly bedded to massive gray limestone 6
to 8 inches thick, weathering yellow, crops out. This is also very
fossiliferous. It is overlain and underlain by black thin-bedded shale.

In the NEY sec. 36, T. 7 N., R. 15 E., in the bluff on the east bank
of Coal Creek, a coal bed is exposed which is about 240 feet higher
than the Secor coal. This coal bed is from 9 to 12 inches thick and
is capped by a sandstone bed 6 to 12 inches thick, which in turn is
overlain by a limestone bed from 3 to 12 inches thick. At 25 feet
higher stratigraphically is another coal bed, 9 inches thick, which is

both underlain and overlain by black fissile shale. A thin coal bed
overlain by limestone is reported to be present at about this horizon

insec. 7, T.6 N., R. 16 E.
A more detmled descnptlon of the nature, distribution, and mining

of the Secor coal is given on pages 196~-204.



QUINTON-SCIPIO DISTRICT 163

In Tps. 6 and 7 N, R. 13 E., and in the western part of T. 7 N.,
R. 14 E., blocky red clays and greenish sandy clays occur at several
horizons in the upper part of the Boggy shale, where they are asso-
ciated with white cross-bedded and irregularly bedded sandstone.
Clays of this type are also found in the overlying Thurman sandstone,
to the west, and have been described as occurring in the Boggy shale
and underlying Savanna sandstone in the western part of the Mc-
Alester district.™

At certain localities within the outcrop area of the Boggy shale the
tocks display abnormally steep and eccentric dips and include unusually
great thicknesses of sandstone that are not duplicated along the strike .
of the beds. For the origin of these features no wholly satisfactory
hypothesis has yet been advanced, but in spite of the fact that they
may affect areas of as much as 80 acres and present an apparent
stratigraphic section of hundreds of feet, they have been ignored in
compiling the structure-contour map of the district, because it is
believed that they do not represent the results of diastrophic move-
ments but are rather depositional features of some sort—or more
probably deformational features formed prior to the consolidation
of the beds. To give some idea of the nature of these peculiar fea-
tures, the area in the vicinity of the Rainbow Girls’ Camp, south of
Lake McAlester, including portions of secs. 3, 4, 9, and 10, T. 6 N,
R. 15 E., will be briefly described.

The regional dip in the vicinity is about 3° SE., as shown on the
structure-contour map, and probably normally does not exceed 5° or
6° at individual outcrops. On the road up the hill to the Rainbow
Girls’ Camp, nearly on the line between secs. 3 and 4, the road ditches
expose 2 thickness of perhaps 25 feet of gray bedded shale and sandy
shale, without abnormally steep bedding. In the overlying 10 feet of
shale exposed, the dip increases gradually but somewhat erratically
from 10° SW. to 25° or 30° S. Exposures immediately above are
obscure, but at a level 5 feet higher are encountered shattered masses
of sandstone that extend upward into sandstone with contorted bed-
ding of the type previously described as due to movement in the partly
consolidated sediments. Above this lie the massive sandstone ledges
which form the escarpment rim below the camp. These ledges, 5, 10,
15, or more feet in thickness, dip southward in succession (pl. 18, B).
Along the steep front of the escarpment the ledges slant diagonally
down the slope but appear to terminate abruptly. Beneath the
sandstone ledges lie shales that have a gentle southward dip.

On the more gentle southward slope south of the camp many more
sandstone ledges crop out along a small creek for a distance of about
1,500 feet southward from the rim. Variable in lithologic details
and from 2 to 10 feet thick, these ledges all dip 15°-25°S. The most

1 Hendricks, T. A., op. cit., pp. 18-19, 23.
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southerly sandstone is a very massive one, which does not show enough
bedding to determine the dip but appears to have a somewhat wavy
under surface. The south face of this sandstone ledge abuts sharply
against shale, and there is a suggestion of slickensiding on the sand-
stone. The shale has a dip of 20° N. at the nearest point to the sand-
stone at which the dip can be measured. The northward dip dimin-
ishes abruptly away from the sandstone, and 50 feet to the south the
shale appears to dip southward beneath an overlying thin sandstone
bed which also dips southward at about the normal regional angle.

Among numerous other localities at which there are much-disturbed
sandstone beds are the NW¥% sec. 12, T. 6 N., R. 14 E.; the SWY4
sec. 19, T. 7 N, R. 15 E., where the sandstones lie within one of the
shale intervals; the NE¥ sec. 11, T. 7 N,, R. 16 E.; and the SE}%
sec. 34, T.9 N, R. 16 E.

Peculiar bedding features of another type are well exposed on the
dugway of the Crowder-Blocker road in the NEY% sec. 1, T. 7 N., R.
15 E. These consist of ellipsoidal sandstone masses 10 to 15 feet or
more in diameter. Most of them were evidently beds or lenses of
sandstone, perhaps as much as 5 feet thick. The beds or lenses are
now bowed down at the center and rolled up at the edges, so that on
the outside of each individual mass the base of the bed is exposed
(pl. 17, A). The beds on the sides of the masses stand vertical or
are overturned, and at the tops of the masses the beds may be com-
pletely inverted. In several masses the central portions are com-
posed of shale. The external surfaces of the sandstone are smoothed.
and slickensided where they are in contact with the body of shale in
which they are embedded, and some of these external surfaces are:
clearly fault contacts that cut off the bedding of the adjoining shale.
The bottoms of the masses of sandstone are close to the underlying:
sandstone bed, but the bases are not exposed. On the whole it seems.
most probable that these features are the result of movement in the:
partly consolidated materials, in which a sandstone bed or lens was
able to fold down into the more plastic shale. The under surfaces of
some of these folded or rolled sandstones exhibit the small bedding
faults that are found on the bottom surfaces of numerous slabs of the:
Pennsylvanian sandstones where the rocks are essentially horizontal.
These faults have probably been correctly regarded as depositional
or compactional features, and accordingly the folded masses here-
described are younger than the faults.

Even if it is admitted that the formation of these folded masses and
the peculiar areas of erratic dips previously described is due to move-
ment in materials that had at the time been recently deposﬁéd 1t may
nevertheless be true that the initiating cause of the movement came-
from deeper-lying structural displacements which were taking place:
as the general basin of deposition warped intermittently downward.
to accommodate the influx of sediments. No systematic arrangement.
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or alinement of the features has been discerned, however, and it may
be that the cause is to be sought wholly in differential compaction,
local depositional overloading, and subsequent sliding of material to
less heavily sedimented areas.

THURMAN SANDSTONE

The Thurman sandstone crops out in a strip a few miles wide ex-
tending from the southwest corner of the district through the north-
western part of T. 6 N., R. 13 E. (pl. 18, A), the central part of T. 7 N.,
R. 13 E., and the southeastern part of T. 8 N., R. 13 E., thence ex-
tendin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>