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DESCRIPTION OF THE COALGATE QUADRANGLE.

the Ouachita

GEOGRAPHY.

GENERAL RELATIONS.

The Coalgate quadrangle is bounded by the 
meridians 96° and 96° 30' and the parallels 34° 
30' and 35°, and thus occupies one- Extentand 
quarter of a square degree of the earth's th1?Juad=f 
surface. It is 34.4 miles long north rangle> 
and south and 28.5 miles wide, and contains 
nearly 980 square miles. The larger part of the 
quadrangle lies within the bounds of the Choctaw 
Nation. A strip of land 3 miles in width in 
the western part of the quadrangle south of Cana­ 
dian River is in the Chickasaw Nation. The area 
north of the Canadian, except a narrow band one 
mile in width along the western border, is in 
the Creek Nation ; this narrow band is in the 
Seminole Nation.

Three physiographic regions or provinces are 
represented in this quadrangle, each of which 
possesses distinct geologic conditions which have 
determined its surface form. These provinces 
are : the Ouachita Mountain Range, the Arkansas 
Valley region, and the Prairie Plains. Three 
other physiographic provinces enter ph g|o ra hic 
into the geography of Indian Territory, re8ions- 
and will be referred to in the general discussion. 
These are : the Ozark region, whose western end 
extends into northeastern Indian Territory ; the 
Arbuckle Mountains, which are in the central 
part of the Chickasaw Nation west of the Oua­ 
chita Mountains ; and the Red River Plain, which 
includes the entire southern border of Indian 
Territory,

The Ouachita Mountain Range, whose ridges 
cross the southeastern corner of the Coalgate 
quadrangle, extends from southeastern 
Choctaw Nation near Atoka to central

... i> T   i -r~t iArkansas in the vicinity ot Little Kock, 
and is 200 miles long. It is character­ 
ized by numerous ridges and mountains, bearing 
generally east and west. Near the western end, 
however, they trend southward and decline rather 
abruptly to the general level of the 'Red River 
Plain. The principal mountains and groups of 
ridges of the Ouachita Range are separated by 
relatively wide and flat valleys. Those valleys 
which lead from the mountain range descend 
gradually to the level of Arkansas Valley and 
the Red River Plain on either side. Near the 
western end of the range the crests of the ridges 
are at an elevation of about 1000 feet above 
sea and nearly 400 feet above the level of the 
larger valleys. They rise gradually eastward and 
near the Arkansas-Indian Territory line attain 
elevations of 2900 feet above sea and nearly 2000 
feet above the valleys of the principal streams. 
In Arkansas the general elevation of the ridges 
decreases eastward, until it reaches 500 to 700 
feet above sea at the eastern end. Likewise, 
from the sides toward the center of the range the 
ridges increase in elevation until they are classed 
as mountains. Jackfork, Windingstair, Buffalo, 
Rich, Blackf ork, Kiamichi, and Seven Devils are 
the more prominent mountains of the Ouachita 
Range in Indian Territory. The northernmost 
mountain of the western part of the range, known 
as Pine Mountain, comes to an end in the south­ 
east corner of the Coalgate quadrangle.

The Arkansas Valley region lies between the 
Ouachita Range on the south and the Ozark 
Mountains on the north, and is characterized, 
especially in the western part, by narrow and 
generally level-crested, low ridges and rolling 
uplands. At the confluence of the Canadian and 
Arkansas rivers the Arkansas Valley region con­ 
tracts, bears southwestward, and joins the Red 
River Plain opposite the west end of the Ouachita 
Mountain Range. Its low, level ridges Featufes of 
and flat valleys cross the southern half Vhaeiieykansas 
of the Coalgate quadrangle. The f ea- reglon> 
tures of the Arkansas Valley region, especially in 
the southern part, resemble very much reduced
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Character

forms of the Ouachita Mountain Range. The 
ridges of the valley region are nearly parallel 
with those of the range, but, with the exception 
of the few isolated mountains which lie in Arkan­ 
sas Valley, they have low relief.

The Prairie Plains region stretches from the 
Arkansas Valley and Ozark highland regions 
northward and westward across north- 
west Indian Territory into Oklahoma 
and Kansas. Its plain gradually ascends reglon* 
toward the northwest, and is characterized in 
Indian Territory by bench and terrace forms of 
topography   table-lands and escarpments. The 
benches or table-lands are cut into and traversed 
by valleys, but maintain their generally level form. 
The escarpments face eastward and southward, 
away from the direction of the dip, and have a very 
tortuous outline. The character of the Prairie 
Plains geography is admirably illustrated in the 
north half of the Coalgate quadrangle. An arm 
of the Prairie Plains extends southward and joins 
the Red River Plain between the ends of the 
Ouachita and Arbuckle mountains, separating 
these two ranges by a space of nearly 50 miles. 
A second arm, also bearing southward, connects 
with the Red River Plain between the Arbuckle 
and Wichita mountains in Oklahoma. The 
Prairie Plains also join the Arbuckle Mountains 
on the north.

Three main river systems   the Arkansas, the 
Canadian, and the Red   drain the whole area 
of Indian Territory. Arkansas River  ,-' River sys=
flows southeastward from the Rocky tems< 
Mountains, crosses the Great Plains and the 
Prairie Plains, and enters the valley between the 
Ozark and Ouachita mountains near the eastern 
border of Indian Territory. Canadian River has 
its source in New Mexico, flows eastward across 
the Great Plains and Prairie Plains, and joins 
Arkansas River at the border of the Arkansas 
Valley region. In its course through the Prairie 
Plains it enters the northern part of the Coalgate 
quadrangle. Red River rises in New Mexico, 
flows eastward through the Great Plains and 
across the " Panhandle " of Texas, and then forms 
the entire southern border of Indian Territory. 
Its northern tributaries in Indian Territory drain 
a large part of the area south of Canadian River. 
The watershed between the Canadian and Red, 
especially in the Chickasaw Nation, lies within a 
few miles of the banks of the Canadian. Since 
Canadian River belongs to the Arkansas River 
system, the Canadian-Red watershed is also a part 
of the divide between the hydrographic basins of 
Arkansas and Red rivers. It also here divides 
the waters which flow into Mississippi River from 
those which flow directly into the Gulf of Mexico.

TOPOGRAPHY OF THE QUADRANGLE.

ORIGIN OF THE TOPOGRAPHIC FORMS.

The various forms of the valleys and hills in 
this region have been produced by the dissolving 
and disintegrating action of water and frost, and 
by the erosion caused by rain and running streams. 
The shapes of the valleys and hills and their loca­ 
tion depend principally upon the degree of erosion 
and upon the character and structure of the rocks. 
When the land is uplifted and tilted the streams 
flow more rapidly and cut deep valleys. They 
erode the softer rocks more readily than the 
harder ones, and naturally the softer rocks form 
valleys and the harder ones hills, ridges, and 
mountains. On the other hand, when the general 
surface of the land is nearly level at the beginning 
of an epoch of erosion, or becomes so by erosion, 
the streams flow sluggishly and the currents are 
not able to carry away all of the sediment which 
is swept from the higher portion of 
the lands. Under these conditions the of°ire li ion 
channels tend to become choked and the 
streams meander from side to side and broaden 
their valleys. When these conditions continue for
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a long time the valleys become wide and silted, 
and the hills are gradually reduced to the level 
of the valleys.

The surface of the Coalgate quadrangle is of 
low relief, and the topographic features indicate 
that it has been so for a relatively long period of 
time. The larger streams have nearly ceased cut­ 
ting their valleys deeper, and throughout most of 
their courses are meandering in the deposits of silt 
and sand which their currents have deposited in 
times of flood. The relative permanence of the 
topographic features in this quadrangle depends 
upon the thickness and hardness of the sandstone 
and limestone beds and upon their structure. 
Hardness enables them to withstand more effec­ 
tively the beating rain and the eroding streams. 
When the rocks are tilted at a low 
angle, as in the northern half of the of°tabae!on 
quadrangle, the sandstone beds when 
once uncovered resist erosion and protect the 
softer shales beneath, thereby forming table-lands 
and escarpments. On the other hand, where the 
beds are steeply uplifted, as in the southern and 
southeastern parts of the quadrangle, the soft 
shales on either side of the sandstone are unpro­ 
tected and are rapidly eroded, leaving the sand­ 
stone unsupported and easily broken down.

THE BROADER TOPOGRAPHIC FEATURES.

Viewed in a broad way, the south half of the 
Coalgate quadrangle is a nearly level plain. A 
few eminences rise above the level of 750 feet, 
and but little of the highland between the main 
stream valleys falls below the 700-foot level. 
The valleys are wide and shallow and the streams 
meander in crooked courses through nearly level 
flood plains. Beginning about in the middle of 
the quadrangle, there is a general rise 
of the land toward the north, from 
about 750 feet to 950 feet above sea. Elevations 
between 850 feet and 950 feet are generally 
maintained over the highland in this part of the 
quadrangle. On the high plateau in the north­ 
east corner of the quadrangle a few crests are 
from 1000 to 1100 feet above sea.

In the northern half of the quadrangle the 
large streams have deeper and narrower valleys 
than in the southern half, but they have eroded 
their channels down to a low grade and are 
meandering in silted flood plains. The small 
tributary streams, especially those which flow 
toward the south and east, descend in narrow, 
steep channels and are rapidly cutting back into 
the highland by headwater erosion.

The southern two-thirds of the quadrangle is 
drained by streams tributary to Red River. The 
principal tributaries are North Boggy, 
Muddy Boggy, and Clear Boggy creeks, 
which flow southwest, south, and southeast 
respectively. They unite into one stream south 
of this quadrangle and flow through the wide 
plain between the Ouachita and Arbuckle moun­ 
tains. Of these three creeks, Muddy Boggy 
drains the larger part of the quadrangle. Its 
source is on the watershed which divides the 
hydrographic basins of Red and Canadian rivers. 
The source of one of the small branches of this 
creek, which is on the divide near Alien, is within 
a mile of the banks of the Canadian. Muddy 
Boggy Creek near its source at the west border of 
the quadrangle is now at a lower level than Cana­ 
dian River, although the streams are separated by 
a space of less than 3 miles. From Alien the 
watershed bears eastward and southeastward 
across the quadrangle, increasing the space 
between it and Canadian River.

Canadian River, though a long stream, has a 
narrow hydrographic basin and a relatively very 
narrow channel and flood plain. Plateaus and 
hills, whose crests are at the level of the high 
table-lands, overlook the river channel through 
most of its course. The bottom of the channel is 
filled with fine sand to a depth of many feet, so
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that at ordinary conditions the stream meanders 
in rivulets or narrow channels. Indeed, its chan­ 
nel is so choked with sand that the water does 
not at any stage of the river flow on the country 
rock. During floods, which usually come in 
spring from the headwaters of the river, vast 
quantities of sands are swept down, shifting for­ 
mer shoals and channels. Little River, which is 
tributary to the Canadian, crosses the northwest 
corner of the quadrangle in a relatively wide, 
silted valley. It is a short river and its source 
does not reach the soft deposits of the Plains 
from which the Canadian receives its supply of 
sand.

CLASSIFICATION OF THE TOPOGRAPHIC FEATURES.

The three types of topography belonging to 
the physiographic provinces or regions which 
have been briefly outlined under the heading 
"General relations" occupy the entire area of the 
Coalgate quadrangle. In describing the topo­ 
graphic features it is necessary to classify them 
under their respective types: the Ouachita Moun­ 
tains, the Arkansas Valley, and the Prairie Plains 
types of topography.

Ouachita Mountains type. The ridges lying 
east of North Boggy Creek, in the southeast 
corner of the quadrangle, belong to the foothills 
of Pine Mountain, which is a member of the Oua­ 
chita Range. They resemble in form many of the 
ridges of the Arkansas Valley type, which are 
adjacent on the west, and their separation from 
the Arkansas Valley topography would seem 
arbitrary; but they were determined by different 
structure and are generally more elevated. They 
become gradually higher southeastward, culminat­ 
ing in the highest ridges of Pine Mountain, the 
south end of which enters the southeast corner 
of the quadrangle.

The ridge-making rocks are limestones, cherty 
sandstones, and sandstones, which are separated 
by thick beds of friable shale. After being 
crumpled closely in parallel folds the beds have 
been worn away and their edges exposed. The 
softer beds were eroded more rapidly

Paralleland formed the valleys, while the rid eseformed
  11 i i by upturned

harder ones stand out in parallel, nearly jjj|gy folded 
symmetrical ridges. Many of the hard 
beds lying between Limestone Ridge and the 
southeast corner of the quadrangle have been so 
broken and crushed by faulting that they have 
not been able to withstand erosion. They occur 
in low detached hills and ridges, 50 feet and less 
in height, and can not easily be recognized in the 
topography as shown on the map. Limestone 
Ridge, as well as others south of it, is broken off 
abruptly at its south end by the fault which sepa­ 
rates the Ouachita Mountain type of topography 
and structure from the Arkansas Valley type. A 
number of ridges of the same class occur in the 
McAlester quadrangle, which adjoins this quad­ 
rangle on the east. These ridges are illustrated 
by the sketch in fig. 1.

LfMESTONE 
RIDGE

Pig. 1. Profile section of the ridges in the northern foothills 
of Pine Mountain, a, Sandstone bed.

Arkansas Valley type. The rocks in which the 
Arkansas Valley type of topography is developed 
belong chiefly to the Coal Measures and are in 
general younger than those of the Ouachita 
ridges above described. .They are composed of 
a great many beds of sandstone and shale, occur­ 
ring in alternate strata. The sandstone beds are 
usually hard, vary in thickness from thin plates 
to nearly 200 feet, and are separated usually by 
much thicker beds of shale.

These rocks have been crumpled into folds, 
but, unlike the Ouachita structure, the folds are



wide and open and no faulting of consequence 
has occurred. The beds of rock which occur in 
these folds have had their edges planed Level.crested 
off by erosion, so that hard and soft bf*Ven?rmed 
layers are alternately exposed through folded rocks' 
great thicknesses of strata in nearly level-crested 
ridges and flat valleys. They extend parallel and 
nearly straight along the folds, or in curves across 
their axial portions. The whole series of rocks 
exposed by this folding aggregates a thickness of 
nearly 7000 feet, and has been divided into five 
formations. The areas of Caney shale and Wapa- 
nucka limestone occurring in this province in the 
southwestern corner of the quadrangle are too 
small to be considered in this connection. The 
lowest to be considered, the Atoka formation, is 
only partially exposed, being concealed in part by 
the faults in the southeast and southwest corners 
of the quadrangle. It is composed chiefly of shale, 
and, as a result, its surface is generally level.

The Hartshorne sandstone, being composed of 
many thick beds aggregating nearly 200 feet, 
makes ridges that lie along the northwestern side 
of North Boggy Valley and the southern side of 
Clear Boggy Valley, but is worn down to the 
level of these valleys in many places.

The McAlester shale, the next succeeding for­ 
mation, contains but little sandstone and accord­ 
ingly it forms shallow, wide, and nearly level 
valleys and plains. The plain southwest of Coal- 
gate is upon this shale. Goose and Clear Boggy 
creeks flow upon it, and it is almost entirely cov­ 
ered by their flood plains. Two other areas occur 
in this shale northeast of Coalgate.

The Savanna sandstone lies next above McAles­ 
ter shale. This formation is composed of several 
sandstone beds separated by thick beds of shale, 
in all 1100 feet thick. These sandstones dip at a 
considerable angle, and as a result crop near 
together, forming low parallel ridges separated 
by narrow swales. Many streams cross these 
sandstones, but their persistent low ridges extend 
to the flood plains of these streams. In the case 
of anticlinal folds the ridges, formed 
by the sandstones, gradually migrate ^Hdgesln

. pi p i i  !! anticlines.
from the axis of the told with the 
progress of erosion. Fig. 2 illustrates the form 
of the ridges in an anticlinal fold at successive 
stages of erosion. It also illustrates a series of 
cross sections at intervals along a pitching anti­ 
cline.

Fig. 2.   Generalized sections across an anticline of the 
Savanna sandstone at three stages of erosion, illustrating the 
form and migration of the sandstone ridges.

(a) An early stage, where only the highest beds of the 
Savanna sandstone are exposed.

(b) A later stage of erosion, where all the sandstone beds 
are exposed.

(c) A still later stage, where all of the i-idges have receded 
from the axis of the fold and a plain is formed in the center 
upon the underlying McAlester shale.

Sections at intervals across either the anticline 
passing through Coalgate or that passing through 
Savanna in the McAlester quadrangle will illus­ 
trate many stages of the erosion of the Savanna 
sandstone from the time the highest bed is first 
exposed until all the sandstones are removed from 
the axial part of the folds.

In synclinal folds the process is the reverse and 
the ridges produced by the sandstones gradually 
approach the axis of the fold as erosion 
advances. In this way successively 
lower beds cap the flat ridges and con­ 
centric hills. Fig. 3 represents three sectiona 
across the north end of the Lehigh Basin, illus­ 
trating the forms of the ridges and hills at suc­ 
cessive stages of erosion. It also represents a 
series of cross sections at intervals up the pitch 
of the syneline.

The Boggy shale succeeds the Savanna sand­ 
stone and occupies a relatively large area. It is 
composed chiefly of shale and thin beds of sand­ 
stone interstratified, and has a thickness of nearly 
3000 feet. It is only slightly folded, and dips

generally toward the northwest. Because of the 
soft character of these rocks and their flat struc­ 
ture, the surface is a nearly level, undulating plain. 
Locally some of the sandstone beds become 
thicker, and, where they are nearly horizontal, 
form low ridges and mesas. The minor sandstone 
beds produce very low ridges, or undulations in 
the plain.

Pig. 3. Generalized sections across the Lehigh Basin, illus­ 
trating the form and migration of ridges in the syneline at 
three stages of erosion.

(a) An early stage, where the sandstone beds form ridges 
around the basin.

(b) A later stage, where the highest sandstone bed makes 
the central hill.

(c) A still later stage, where only the lowest sandstone bed 
remains, making a hill in a plain of the underlying McAlester 
shale.

Prairie Plains type. The rocks in the north 
half of the quadrangle have a thickness of 2000 
feet, and are conglomerates, sandstones, and shales 
in alternate strata. They have been separated 
into eight formations. These formations are 
tilted toward the northwest at low angles, the 
descent being from 50 to 100 feet per mile. They 
outcrop in regular order upward from the south­ 
east toward the northwest, and each formation in 
its occurrence across the quadrangle produces a 
feature of the Prairie Plains type of topography. 
The shales are soft and disintegrate readily into 
small particles which are easily removed by ero­ 
sion. Shales are found generally on the top of 
the table-lands near where the next escarpment 
rises and in the lower slopes of the escarpments 
below the protecting ledges of harder rocks. The 
sandstones disintegrate more slowly, breaking into 
bowlders and coarse fragments, and thereby resist 
erosion. They produce the benches, the high 
table-lands, and the steep upper slopes Tab|e lands 
and cliffs in escarpments. Thus table- ^"eJ^the8 
lands with escarpments are formed by nor wes ' 
the thick formations of sandstone and shale, and 
benches with low escarpments by the thinner 
beds of the same rocks. On going northwest 
across the country, successive escarpments of 
nearly equal elevation above sea will be observed, 
separated by the tilted surfaces of the table-lands 
and benches.

Since all these formations dip toward the north­ 
west, their edges are exposed toward the south­ 
east. A great number of small rivulets and 
streams, with their sources in the shales beneath 
the table-land, are eroding by headwater cutting, 
thereby undermining the sandstones, which fall 
away in bowlders and debris, to be broken and 
disintegrated into pebbles and sand. In this pro­ 
cess of erosion the escarpments gradually recede 
northwestward.

Sandstones of the Thurman, Senbra, and Calvin 
formations become thinner and more shaly toward 
the southwest, and the topographic features pro­ 
duced by them become smaller in the same direc­ 
tion. The Senora formation, for instance, in the 
northeastern corner of the quadrangle forms a 
high plateau, with an escarpment 300 feet high 
facing the east. In the western part of the quad­ 
rangle it is not one-sixth as wide as it is in the 
northeast corner, and its south-facing escarpment 
does not exceed 100 feet in height.

Local stream erosion continues to modify these 
features of the topography, but it will not oblit­ 
erate them until the country is brought to base- 
level, where all eminences are reduced to a plain.

Sand plains. At some remote period of time, 
yet comparatively recent geologically, a deposit 
of sand and gravel was formed across the north­ 
ern part of the Coalgate quadrangle in a general 
east-west direction. Remnants of this unconsoli- 
dated sand, in some instances 40 feet thick, 3 
miles wide, and several miles long, occur spread 
across the edges of the Coal Measures rocks, 
forming level plains but little lower than the 
highest land. It extends from the Canadian Val­ 
ley at the western edge of the quadrangle south­

eastward across the watershed and into the hydro- 
graphic basin of Red River, but near the eastern 
edge of the quadrangle it returns again to the 
Canadian hydrographic basin, after passing nearly 
10 miles south of the present watershed. From 
this quadrangle it has been traced northeastward 
nearly 50 miles to the valley of Canadian River. 
The separate bodies of this sand are nearly level, 
but viewed as a whole the deposit has a grade of 
about 4 feet per mile eastward. Where the sand 
lies in contact with hard sandstone the floor of 
the shallow channel or basin in which it was 
deposited may be observed. The sand is a fresh­ 
water deposit, and was evidently laid
i i   T i   p   t Ancient bed ofdown by a river. Judging from its the Canadian 
relations to the present Canadian Val- Pr£fenta .i table-land.
ley it probably occupied a deserted 
channel of Canadian River. The width and extent 
of the deposit indicate that the slope of the country 
toward the east was less than at present, and that 
the river flowed sluggishly, meandered in a broad 
valley, and deposited a large part of its burden of 
sand.

Since the deposition of this sand the principal 
streams have cut their channels nearly 100 feet 
below its level. The branches of Boggy Creek, 
which flows to Red River, being favored by the 
structure of the rocks, have by headwater erosion 
moved northward, capturing tributaries of Cana­ 
dian River. Caney Boggy Creek, for example, 
has its source 10 miles north of the old channel 
in which the sand plain occurs.

GEOLOGY.

BROADER GEOLOGIC RELATIONS.

The rocks found in this quadrangle are con­ 
glomerates, sandstones, coal, shale, and limestones 
of Carboniferous age. They are all of sedimen­ 
tary origin   that is, they were deposited in water. 
Gravel, sand, and mud were swept into the seas 
by rivers and were there sorted and deposited by 
the waves and currents and later were hardened to 
conglomerates, sandstones, and shales. Vegetable 
matter, growing profusely in swamps and marshes 
near the seashore, accumulated during long suc­ 
cessions of seasons and prodiiced peat. The land 
subsided, and the peat deposit was submerged 
and covered by sediments brought down from the 
land. After a long period of time and under the 
weight of thick sediment, the peat deposit was 
changed to coal. In other parts of the sea, both 
in deep and shallow water, where conditions were 
favorable, the shells and skeletons of sea animals 
with other lime sediments collected in beds and 
later were hardened into limestones.

By studying the character of all the rocks 
occurring at the surface in a region, the record of 
their formation may usually be interpreted and 
something may be learned of the physical changes 
of the land from which the sediments came. In 
the Coalgate quadrangle a clear record of sedi­ 
mentation is afforded by the rocks, which are 
well displayed for study. Very little has been 
learned, however, of the physical changes of the 
land from which the sediments originally came, 
because even its inferred position is remote or 
concealed by later deposits.

Rocks of Silurian age occur in the Ozark, 
Ouachita, and Arbuckle mountains, northeast, 
southeast, and southwest, respectively from this 
quadrangle, but their elevation into mountains 
and exposure by erosion has occurred chiefly 
since Carboniferous time and, therefore, after the 
deposition of the rocks occurring in this quadran­ 
gle. The lowest Carboniferous sediments lying 
upon these older rocks are folded with 
them and do not contain much coarse ^hetaliTwea 
material or otherwise indicate that ele- tiulcarboiiif.

. i   « erous depos-
vated lands were near during their lor- J5* eye de- 
mation. The rocks of this region 
become thicker toward the east by an increase in 
the thickness of the sandstone beds, which seems 
to indicate that the sediments were derived from 
the east.

At the eastern end of the Arbuckle Mountain 
uplift, near the southeastern corner of the Coal- 
gate quadrangle, the basal beds of the Carbonif­ 
erous are thick strata of clay and cherty shales 
containing limestone and flint segregations and 
are deposited upon base-leveled Silurian lime­ 
stones. An extensive lentil of limestone is asso­

ciated with these sandy, cherty, and shaly beds 
at the top. Following the limestone deposition 
conditions of sedimentation changed, and then, 
with little variation, continued to the end of 
Carboniferous time. Shales and sandstones fol­ 
lowed each other in alternate strata through 
nearly 10,400 feet of sediments. The shales are 
laminated and vary from clays to sandy clays and 
sand. Sandstones are fine grained, with the 
exception of local conglomerates, in which angu­ 
lar chert pebbles are embedded in fine sand. The 
sandstones are massive and laminated, cross 
bedded, and ripple marked. Locally thin beds 
of sandy fossiliferous limestone occur. The coals 
usually are found above and near the sandstones, 
and in one instance shell beds rest upon the coal. 

During the formation of this enormous thick­ 
ness of sediments the sea bottom sank slowly. 
There may have been temporary elevations and 
stationary conditions of the sea bottom for con­ 
siderable spaces of time, but the downward move­ 
ment prevailed. Where clays were forming, 
either the water was deep enough to be below 
the reach of currents, or else only fine sediments 
were brought in by the streams. Where the 
sands were accumulating they were sorted and 
rippled by the waves at the bottom of the shallow 
sea, and flat shores, and extended over wide 
stretches. Wide marshes existed along the low 
shores, and, undisturbed by the sea, the

. 1111 Low shores
vegetable matter accumulated to depths and exten-

~ -1- sive marshes
of many feet, and was then submerged Measures"1 
by the sea, as the downward movement time' 
of the land recurred, and covered with sediments. 
Land conditions during the formation of the rocks 
are further shown by the stems and leaves of plants 
which occur abundantly in the strata overlying 
the coal, and by the trunks of trees which are 
occasionally found and which were buried and 
preserved by the rapidly accumulating sandy sedi­ 
ments.

Fig. 4. Cast of trunk of a coal tree (Sigillaria) found in 
Savanna sandstone 4 miles southwest of Coalgate.

These land areas were, without much doubt, 
local in extent and of short duration in geologic 
time. Excepting the local cherty materials occur­ 
ring in the sandstones, the universally fine texture 
of the sand and the great thickness of clays would 
indicate that the land from which they were 
derived was distant.

DESCRIPTION OF THE ROCKS.

The different formations are here classified 
according to their age, and in the following 
description they will be treated in regular order 
beginning with the oldest, which is the lowest in 
the undisturbed section. These formations are 
mapped on the Historical Geology sheet, and the 
legend in the margin indicates their order of 
succession and relative ages. On the Columnar 
Section sheet the formations are graphically rep­ 
resented and briefly described. All the consoli­ 
dated rocks of this quadrangle belong to the 
Carboniferous system, and as far as known, to 
the upper Carboniferous or Coal Measures. The 
unconsolidated sands and river deposits are 
classed as Neocene and Pleistocene. " '     



CARBONIFEROUS.

Caney shale. This formation occurs in two 
small areas in the Coalgate quadrangle. The one 
in the southwestern corner includes only the 
upper beds of a large outcrop of this formation, 
which lies east and north of an extensive body of 
Silurian limestone in the Arbuckle Mountain 
region. Near the southeastern corner of the quad­ 
rangle the Caney shale crops in a narrow strip 
along the northwest side of Limestone Ridge, and 
extends northeastward into the McAlester quad­ 
rangle. The rocks are faulted along the north 
side of this area, the beds on the east having been 
thrust up against younger rocks on the west, 
thereby cutting out the lower part of the shale. 
Rocks of the Atoka formation, which belong 
stratigraphically 1800 feet above the 
Caney shale, lie in contact with it on lowest rock

i   i i» i /» i T i exposed.the other side ot the fault. In each 
locality of the Caney shale in this quadrangle 
about 800 feet of rock is exposed, approximately 
the upper half of the formation. This part of 
the formation is composed of blue clay shale, 
with thin beds of clay, ironstone, lenticular con­ 
cretions, and a few blue limestone septaria. In 
the lower part of the formation, in the adjoining 
Atoka quadrangle, the blue shale grades into 
black, friable, bituminous shale with dark-blue 
limestone segregations. The Caney shale through­ 
out is laminated, fissile, and friable, and in conse­ 
quence is rarely exposed. On account of the 
softness of the rock it is almost universally worn 
down to level ground or is to be found in the 
lower slopes of hills which are surmounted by 
harder rocks of adjacent formations.

Beginning of 
thick depos­ 
its of shale 
and sand­ 
stone.

Fig. 5. Cast of trunk of a coal tree (Sigillaria) found in Savanna sandstone 
4 miles southwest of Coalgate.

Wapanucka limestone. The Wapanucka lime­ 
stone crops as a narrow band along the eastern 
border of the Caney shale in the southeastern and 
southwestern corners of the quadrangle. This 
formation is an extensive but relatively thin lentil, 
reaching beyond the limits of this quadrangle. 
It produces ridges, except in those places where 
the beds have been upturned to a vertical posi­ 
tion, thereby permitting the soft shales to be 
eroded from both sides, leaving the limestone 
unprotected. The abrupt ending of the formation 
at the south end of Limestone Ridge is due to its 
displacement by an extensive fault. Southward 
the fault follows approximately the strike of the 
rocks, and the limestone does not come again to 
the surface in the quadrangle. At Boggy Depot, 
in the Atoka quadrangle, the Wapanucka lime­ 
stone emerges from beneath the covering of Cre­ 
taceous rocks bearing toward the northwest, and 
continues in that general direction to the area in 
the southwest corner of the Coalgate quadrangle.

The beds at the top of this formation are white, 
massive, and often oolitic. Cherty sandy lime­ 
stones and shales occur in the central 
part of the formation. Below these 
variable beds, a massive white lime­ 
stone occurs, but it is not constant in thickness 
and character and in places could not be found. 
At the base of the formation there are calcareous 
and cherty sandstones which grade into shales on 
the one hand and into nearly pure ferruginous 
sandstones on the other. In Limestone Ridge the 
lowest strata are thin cherts and flint plates, inter- 
bedded with siliceous limestones. In the vicinity

Coalgate.

Massive
limestone
beds.

of Wapanucka, about 10 miles south of the quad­ 
rangle, sandstone beds occur at the base.

The whole formation grows thinner westward, 
until but little else than the massive oolitic lime­ 
stone can be found. In Limestone Ridge the 
thickness is estimated to be nearly 200 feet. At 
the western border of the quadrangle it probably 
does not exceed 30 feet.

Atoka formation. With the exception of thin 
lentils of limestone and of calcareous cherty sand­ 
stone near the base in the southwestern 
and southeastern corners of the quad­ 
rangle the rocks of the Atoka forma­ 
tion are sandstone and shale. They 
are estimated to be nearly 3000 feet in thickness, 
the shale as a whole being very much thicker 
than the sandstones. The formation is separated 
by the sandstone strata into divisions varying 
from thin sheets to beds several hundred feet in 
thickness.

The shales are friable clays and sandy clay 
shales and they crop in smooth level prairie val­ 
leys and in the lower slopes of ridges and hills. 
Under such conditions fresh exposures of the 
shales are exceptional and little is known of their 
original color or physical appearance. When 
partly weathered, however, they show various 
shades of yellow and blue. In the Atoka quad­ 
rangle just south of the Coalgate quadrangle 
some fresher exposures in Clear Boggy Creek 
show dark-blue to black clay shales.

The sandstone beds are many, and vary from 
thin plates embedded in shale to massive strata 
several feet in thickness. They are generally 
extremely variable in thickness and would be 
classed as lentils. The sandstone strata in the 

southwestern corner of the quad­ 
rangle are in many respects un­ 
like those of the southeastern 
corner. In the former locality 
they are softer and more ferrug­ 
inous. Sandstone beds of con­ 
siderable thickness occur near 
the base of the formation in the 
southwestern corner, and asso­ 
ciated with them are local beds 
of thin impure limestone. In 
places the sandstone makes 
prominent ridges and hills, 
while elsewhere the beds can 
not be located in the plain. 
These beds, with higher beds 
of sandstone and shale, when 
traced northward Apparently 
come to an end at the south side 
of Goose Creek Valley near the 
border of the quadrangle. Their 
abrupt ending is due to the 

fault which cuts them off on the north. In 
the southeastern corner of the quadrangle, beyond 
the great fault, the lower beds of the Atoka for­ 
mation have been so folded and faulted that the 
same beds are repeated many times in long, nar­ 
row, parallel belts for a width of nearly a mile. 
Southeast of this faulted strip the sandstone and 
shale beds are folded and steeply inclined toward 
the southeast.

On account of the structure of the rocks east 
of the great fault, their position in the Atoka 
formation can not be accurately determined. The 
narrow belt of shale at the base of the formation 
and immediately overlying the Wapanucka lime­ 
stone is an exception, however. The strata 
exposed between the great fault and the Harts- 
horne sandstone for nearly one-half mile occur at 
the top of the Atoka formation. They are con­ 
cealed here beneath the bottom lands of North 
Boggy Creek.

Ghickachoc chert lentil. The Chickachoc cherty 
sandstone is a lentil in the lower part of the 
Atoka formation and occurs in the faulted strip 
above referred to. Because of its peculiar and 
characteristic texture and hardness it has been 
separated from its associated beds and mapped. 
It is about 80 feet thick and is composed of 
stratified, yet massive, calcareous and cherty sand­ 
stone. There is but little variation in the char­ 
acter and texture of the rocks in the Chickachoc 
lentil. Occasionally, however, thin stringers of 
almost pure flint and siliceous limestones occur 
in exposures of unweathered rock. When 
weathered the whole mass becomes nearly white

and breaks down into thin, coarse, hackly plates, 
which feel as if composed of sharp grit. The 
folding has been so excessive that the beds now 
rest in almost vertical positions. At their south­ 
ern ends these chert ridges are abruptly termi­ 
nated by the great fault which has thrust them 
against higher beds in the Atoka formation. The 
chert in some of these ridges near their ends has 
been thrown into peculiar distorted folds, not to 
be explained except by the great pressure brought 
to bear against the ends of the upturned beds.

Hartsliorne sandstone.   This sandstone is 
important chiefly on account of its association 
with the lowest and most valuable coal bed in 
the Choctaw coal field. This coal is immediately 
above the sandstone and is usually

0r " fseparated from it by a thin variable tn0eriow"est f 
bed of shale. The Hartshorne sand-
stone is composed of many beds of 
sandstone, varying from thin plates to massive 
strata 3 feet in thickness. Thin beds of shale 
occur in places interstratified with the sandstone 
but the sandstone beds are so much more conspic­ 
uous in outcrop that the shales are rarely seen or 
their presence detected. The sandstone grades 
into the^hale formations above and below through 
shaly sandstone beds, and the contact usually 
must be arbitrarily chosen. The thickness of the 
formation is estimated to be about 200 feet. In 
this quadrangle the sandstone is fine grained and 
usually hard and is brown on weathered surfaces. 
In the southeastern part of the quadrangle it is 
steeply upturned, and, except where locally worn 
down by Boggy Creek, it forms narrow sharp 
ridges. In the southwestern corner the dips are 
low and the rocks softer, and the ridges, while 
wider than in the southeastern part, are lower. 
The branches of Clear Boggy and Goose creeks 
cut many gaps in the low ridges, and near the 
western border of the quadrangle the sandstone 
is completely concealed in the bottom land.

At the center of the southern portion of T. 1 
N., R. 9 E., the outcrop of Hartshorne sandstone 
comes to an end. The rocks are broken by a 
fault here so that the rocks above the Hartshorne 
sandstone on the north side are brought in contact 
with rocks below it upon the south side.

McAlester shale.   Shale, sandstone, and clay 
comprise this formation, which is estimated to be 
nearly 2000 feet thick in the eastern part of the 
quadrangle. The formation becomes thinner 
westward by a gradual decrease in thickness of 
both the shale and sandstone beds. Near the 
western border of the quadrangle the formation 
does not exceed 1500 feet, and the total thickness 
of the shales is nearly ten times that of the sand­ 
stones. The shales are laminated and are blue 
and black when freshly exposed. They are chiefly 
clay shales though sandy shales and shaly sand­ 
stones occur interstratified with them. Two local 
beds of sandstone in the lower half of the forma­ 
tion, separated by nearly 400 feet of shaly strata, 
outcrop in low ridges near the border of the quad­ 
rangle southwest of Coalgate. Two or more thin 
beds of sandstone occur also in the upper part of 
the formation, and in places make low hills, but 
their ledges usually do not outcrop. The sand­ 
stone beds are but little exposed in the areas near 
the southwestern and southeastern corners of the 
quadrangle because the formation occurs in the 
nearly level creek valleys. In the area about 
Coalgate and in the small inlier in the east-central 
part of the quadrangle only the upper 200 to 500 
feet of the formation are exposed.

There are two coal beds in the McAlester shale ; 
one at the base and the other about 200 feet 
below the top. Both of these beds are 
of workable thickness and the upper th°erLe°hnigh

... coal.
one is extensively mined in the vicinity 
of Coalgate and at Lehigh, 5 miles south. The 
coals in this formation will be considered under 
the heading "Economic geology." An interest­ 
ing feature, however, of the Lehigh coal, which is 
the upper bed and the one mined extensively at 
Lehigh and Coalgate, is the shale bed which 
forms its roof. This is a black bituminous shale 
about 18 inches thick which is filled with mollus- 
can shells and the teeth and scales of fish.

The surface of the area occupied by the 
McAlester shale is a smooth gently undulating 
prairie land except the two narrow areas in the 
southeastern and southwestern parts of the quad­

rangle which lie along the valleys of North and 
Clear Boggy and Goose creeks. The immediate 
flood plains of these streams are -densely wooded, 
but the land beyond is prairie with timber inter­ 
spersed.

/Savanna sandstone. Above the McAlester 
shale there is a succession of sandstones and 
shales about 1150 feet thick. The shale beds 
combined are probably thicker than the sand­ 
stones, but the latter are better exposed and their 
presence is so strongly impressed upon the 
observer in the prominent ridges which they 
make that sandstone seems to be a more appro­ 
priate term to apply to the formation. There 
are five, and in some places more, groups of sand­ 
stone beds which vary in thickness from about 50 
to nearly 200 feet, those at the top and near the 
base of the formation being generally thicker 
than the intermediate ones. These beds are so 
nearly alike in physical appearance that they may 
be distinguished only by their position in the sec­ 
tion, by their thickness, or by the fossil remains 
which some of them contain. They are generally 
brown or grayish in weathered exposures and are 
fine grained and compact, except in very limited 
localities where they contain an element of chert. 
In the eastern part of the quadrangle the upper­ 
most sandstone occurs in two members 50 to 100 
feet thick separated by a thin variable bed of clay 
shale and often contains quite massive layers 
which are in places ripple marked. The forma­ 
tion as a whole becomes thinner from east to west 
across the quadrangle. The sandstone beds are 
thicker and generally harder in the more eastern 
exposures. In the northern part of the Lehigh 
Basin between Coalgate and North Boggy Creek 
many of the sandstone beds of the Savanna for­ 
mation contain considerable quantities of subangu- 
lar chert pebbles. In places these chert deposits 
are so abundant as to form beds of conglomerate.

Along the northwestern side of the Coalgate 
anticline, west of Coalgate, thin siliceous lime­ 
stones are found associated with the highest sand­ 
stone horizon of the Savanna formation. In the 
local flat syncline which occurs in the southeastern 
corner of T. 1 N., R. 9 E., these calcareous beds 
become impure limestones containing abundant 
fossil remains. These shelly limestones of vari­ 
able texture are also found at the top of the 
Savanna sandstone along the north side of Clear 
Boggy Creek Valley and continue to the western 
border of the quadrangle.

In the outcrop of the formation in the eastern 
part of the quadrangle the sandstone beds are 
most prominent and produce many low parallel 
ridges which are separated by the smooth and 
relatively wide shale valleys. The sandstone 
ridges are generally occupied by strips of forest 
while the valleys are prairie or glady timber land. 
In the western part of the quadrangle the sand­ 
stone beds generally dip at low angles so that the 
ridges are less prominent and there is less diver­ 
sity in the landscape.

No coal of any importance has thus far been 
located in the Savanna formation. It was reported 
that coal beds had been found in the vicinity of 
Nixon and at other localities in the western part 
of the quadrangle, but their thickness and extent 
were not determined.

Soggy shale. Above the Savanna sandstone 
there is a mass of shales and sandstone interstrati­ 
fied aggregating a thickness of 1200 to 2000 feet. 
This collection of strata has been named the 
Boggy shale because of the broad extent of their 
outcrop in the Boggy Creek valleys. There are 
probably in the formation not less than 20 sand­ 
stone beds, ranging in thickness from thin strata 
to probably 50 feet and separated by shales which 
in some places exceed 600 feet.

The sandstones vary but little in physical char­ 
acter, and are generally brownish or gray, and in 
places rather ferruginous. The shales are exposed 
only to a very limited extent on account of the 
generally low relief of the land and the wide, 
shallow valleys of the streams; but in the few 
steep slopes and stream cuttings where fresh expo­ 
sures were observed they consist of laminated, 
bluish clay shale, containing small ironstone con­ 
cretions and thin wavy sandstone plates and shaly 
sandstone beds.

The formation thins from east to west, a result 
chiefly of the general thinning of the sandstone.



beds. As the sandstone beds become thinner 
they become more shaly and some of them more 
calcareous. Many thin fossiliferous limestone 
beds are to be found in this formation in the 
western part of the quadrangle.

This formation, being high in the series of coal- 
bearing rocks, occurs in the central portions of the 
synclinal basins and the regions of least disturb­ 
ance. In the southeastern part of the quadrangle, 
in the syncline passing northeast through Lehigh, 
the beds of the outer portion of the areas of this 
formation dip at angles from 10° to 25° and the 
sandstones form low concentric ridges. In the 
larger area, in the central part of the quadrangle, 
the beds are generally nearly horizontal. By 
erosion the soft clays and shale beds are removed, 
leaving the sandstone capping low flat hills and 
mesas and low gently-sloping ridges with terraces 
upon the exposed ledges.

As a result of the broad exposures of sandstone 
and shale due to the low dip of the rocks, there 
are produced on their surfaces quite extensive 
stretches of hilly timber land and still broader 
areas of smooth grassy plains, corresponding 
respectively to the sandstone and shale areas.

Thm^man sandstone.   The Thurman sandstone 
represents the beginning of a marked change in 
the character of the sediments which
were brought into the sea and spread cange fn the

. . . character of
across this region in CarboniferousO merits.
time. Shales and fine sandy sediments 
of the Boggy shale are followed by coarse pebbles 
of white chert mixed with coarse quartz sand 
forming the Thurman sandstone. After the depo­ 
sition of this conglomerate, which reached a 
thickness of about 50 feet in the eastern half of 
the area now occupied by the Thurman sandstone 
in the Coalgate quadrangle, finer sands were 
deposited until a maximum depth of more than 
200 feet was attained.

In the northeastern corner of the quadrangle 
the whole formation is about 250 feet thick, while 
in the western portion it does not exceed 80 feet. 
This decrease in thickness is gradual and is 
accompanied by a similar change in the texture 
of the sandstone. The conglomerate which in 
places is 50 feet thick at the east is at the west 
a mere ledge of pebble rock or may be entirely 
absent. The sandstone beds in the upper part of 
the formation, while becoming finer and thinner in 
texture westward, include beds of shale, and near 
the border of the quadrangle there are thin beds 
of impure fossiliferous limestone. The Thurman 
sandstone dips regularly from 60 to 100 feet per 
mile northwestward throughout its occurrence in 
this quadrangle.

East of Caney Boggy Creek the Thurman sand­ 
stone crops in a very rugged stony highland about 
5 miles in width which terminates on the east in 
precipitous bluffs capping an escarpment nearly 
200 feet in height. West of Caney Boggy Creek 
the width of the surface is from 2 to 3 miles to 
within about 6 miles of the western border of the 
quadrangle where it contracts to an average of 
less than a mile. The surface, also, grows grad­ 
ually less rugged toward the west and the south- 
facing bluffs and escarpments become lower, and 
instead of the dense forest of oak and pine upon 
the formation as in the east there is a diversified 
prairie and timber land.

Stuart shale.   There is a gradual transition 
upward from the Thurman sandstone through 
thin beds of shaly sandstone and shale interstrati- 
fied into the Stuart shale. This formation has a 
thickness of about 275 feet in the northeastern 
and central parts of its exposure and about 100 
feet in its western part. It is composed of three 
members, an upper and a lower one of shale sepa­ 
rated by a variable sandstone 10 to 50 feet thick. 
In the central part of the quadrangle a thin sand­ 
stone and chert conglomerate lentil occurs in the 
lower shale member. This lower member of the 
formation has a nearly constant thickness of 
about 120 feet frcm the northeastern corner of 
the quadrangle southwestward to within 10 miles 
of the western border where it begins to contract, 
and at the western border probably does not 
exceed 50 feet. It is composed chiefly of bluish 
and black laminated clays. It crops in a level 
and rolling tract of prairie land which borders 
the timber belt of the Thurman sandstone on the 
east. The upper member of this formation is

_.. ,Thick sand=

composed of bluish shales and has a thickness of 
50 to 120 feet. This shale, unlike the lower 
member, crops in the steep slopes of the escarp­ 
ments and hills which are surmounted by the 
succeeding Senora sandstone, and is, for the most 
part, wooded and concealed by talus.

The sandstone member of this formation has 
sufficient thickness to warrant mapping could it 
be located across the quadrangle. In the eastern 
half of its outcrop it forms flat-topped Mdges and 
hills with eastward and southward facing bluffs. 
Westward it gradually changes to thin shaly beds 
and finally disappears. The whole formation in 
the western part of the quadrangle is covered for 
the most part by prairie interspersed with patches 
of open timber land.

The soils produced from this formation are 
generally more fertile than those of the shaly 
strata of the lower formation in the southern part 
of the quadrangle.

Senora formation.   This formation is composed 
of interstratified sandstones and shaly beds hav­ 
ing a thickness of nearly 500 feet in the north­ 
eastern corner of the quadrangle. The thickness 
of the formation decreases toward the southwest 
chiefly by the thinning of the sandstone beds 
until at the western border of the quadrangle it 
does not exceed 150 feet. The outcrop of the 
formation in the northern part of the quadrangle 
averages about 10 miles in width. The lower 
320 feet of the formation there is com- 
posed almost entirely of sandstone 
which forms a very rugged and stony hlghland- 
highland with sandstone bluffs, in places nearly 
100 feet high, along the eastern side. This sand­ 
stone grades upward through thin sandy beds 
into shale strata which are approximately 160 
feet in thickness.

Near the middle of the quadrangle the lower 
massive sandstone becomes divided and shale 
beds 20 to 75 feet in thickness appear. With 
this change in character the surface becomes less 
rugged and stony. In the western part of the 
quadrangle the sandstone beds become quite 
variable in thickness and in their position in the 
formation. The outcrop of the formation here 
varies in width from 1 to 4 miles depending 
chiefly upon the erosion of the streams which 
cross it. The upper and more shaly member has 
a variable thickness from. 100 to 120 feet in this 
western part.

In texture the sandstones are generally fine 
grained and are gray or reddish brown in color. 
The shales, which occupy the more level land in 
the western and northern parts of the outcrop, 
are rarely well exposed and their original physical 
characteristics were not satisfactorily determined. 
Bluish clay shales and brownish sandy shales 
belonging in the upper part of the series, how­ 
ever, are exposed in the deeper cuttings of the 
streams which flow from the higher land of the 
succeeding Calvin sandstone.

Calvin sandstone.   Above the Senora formation 
there is a deposit of massive and thin-bedded sand­ 
stone with some shaly beds in the upper part 
having a thickness of 140 to 240 feet. For nearly 
140 feet upward from the base, the rock is a 
massive but not very hard sandstone. In the 
northern part of its occurrence this lower and 
more massive member of the formation crops in 
the steep hillsides and bluffs overlooking the 
more level Senora formation toward the east. In 
the southern part of its outcrop the lower sandy 
member becomes shaly, and even the massive beds 
which occur are more friable than the same depos­ 
its in the northern part of the quadrangle. Near 
the middle of this lower sandstone
member, west of Sand Creek, there is shafe 
a shaly and slightly calcareous bed 
which contains iron in the form of hematite. 
On account of the bright-red color of the iron 
upon weathering this bed is a marked feature of 
the formation.

The upper part of the Calvin sandstone is least 
shaly in the northern part of the area, and many 
of the beds are hard and weather into slabs and 
hard plates. The upper 90 to 100 feet of the 
formation here contains two, and in places more, 
shaly beds 10 to 20 feet in thickness. The sand­ 
stone beds of this upper portion decrease south- 
westward from 40 feet in thickness to thin layers 
interstratified with shales. . .

The land surface of the Calvin sandstone area 
in the northern part of the quadrangle, especially 
near the Canadian River, is rugged, being deeply 
cut by small streams. The soil is thin and poor. 
Near the western border of the quadrangle, where 
the rocks are softer and more shaly, the land is 
gently undulating, and the, soil is deeper and 
more fertile and covered by broken forests.

Wetumka shale. The shaly beds of the Calvin 
sandstone grade into the succeeding Wetumka 
shale, so that the division line between the forma­ 
tions can not be easily determined strati graphic­ 
ally nor very accurately mapped.

With the exception of thin shaly sandstone 
layers near the center, the Wetumka shale is 
composed of friable, laminated clay shales. It is 
estimated to be about 120 feet thick throughout 
its occurrence in the Coalgate quadrangle.

From the head of Big Creek to the Canadian 
River Valley this shale crops in gently rolling 
prairie land and produces a soil more fertile than 
is usually found upon other formations in this 
region. Beds near the top are exposed in many 
places in the escarpment beneath the sandstone 
beds of the succeeding Wewoka formation. In 
the western part of its occurrence the Wetumka 
shale lies in the nearly level plain of Muddy 
Boggy Creek Valley.

Wewoka formation.   Above the Wetumka 
shale there is a succession of massive and, for the 
most part, friable sandstones and shales, seven in 
number, in alternate beds 40 to 130 feet thick. 
These beds together are about 700 feet thick and 
are named the Wewoka formation, from the town 
of the same name in the Wewoka quadrangle to 
the north. The separate massive beds composing 
the formation are of sufficient thickness to be 
mapped, but on account of the obscurity of the 
contact lines, due to the friable nature of the 
beds, it is not possible to accurately distinguish 
them.

The lowest of the four sandstone divisions of 
the Wewoka formation is thinner, though gener­ 
ally harder, than the succeeding ones. At its base 
there are local indurated beds of sandy chert con­ 
glomerate. These conglomerates are most promi­ 
nent near the western border of the quadrangle 
where they form bluffs facing Boggy Creek Val­ 
ley. This group of sandstones and conglomerates 
becomes thinner eastward and northward, so that 
its outcrop is hardly perceptible on the border of 
the Canadian River Valley.

Above this sandstone and conglomerate there 
is fossiliferous friable blue clay shale for 120 feet, 
ending locally in thin white fossiliferous limestone. 
This shale is exposed in many deep gulches 
bordering the Canadian River on the south, and 
outcrops in the rolling prairie land between 
Alien and Leader. Especially good exposures 
may be seen in the deep ravines in NE. ^ of Sec. 
23, T. 5 N., R. 8 E., where abundant fossil shells 
weather out free and also occur in calcareous clay 
concretions.

The succeeding sandstone member is about 110 
feet thick. It caps the high land near the west­ 
ern border of the quadrangle, south of the Cana­ 
dian River and forms high bluffs surmounting 
the escarpments, facing eastward upon the north 
side of the river. Its beds are massive and friable, 
breaking down readily into loose sand and weath­ 
ering into rounded ledges.

Above this sandstone, and near the middle of 
the formation, there is a soft fossiliferous blue 
clay shale nearly 130 feet thick. This 
shale is remarkable for the abundant danceaoiun" 
and perfectly preserved fossil shells |?,rsvedfos- 
which it contains. Its full section is 
exposed on the Memphis and Choctaw Railroad, 
2 miles north of the mouth of Little River. Above 
this thick shale there is a sandstone 60 feet thick, 
which is succeeded by 45 feet of shale. Next 
above comes the highest sandstone member of the 
formation, which is estimated to be about 100 
feet in thickness. The uppermost beds of this 
sandstone are shaly and culminate in a shelly 
sandy limestone. These uppermost strata of the 
Wewoka formation are concealed for the most 
part in the valley of Little River, across the north­ 
west corner of the quadrangle.

  On account of the friable nature of the sand­ 
stone, fine loose sand derived from it is spread 
over the whole surface of the formation north of

sandstone.

the Canadian River, as well as over the western 
part of its outcrop south of that stream. ,1 Jt Loose sand
The soil is a loose sandy loam and the 
country is covered by heavy forest.

Holdenville shale.   This shale, 250 feet in thick­ 
ness, rests upon the Wewoka formation, and its 
crop in this quadrangle is limited to a small 
triangular area in the northwestern corner. The 
surface of the formation becomes broader north­ 
ward in the more level country about Holdenville, 
3 miles north of the border of the quadrangle.

The formation is composed of friable, blue clay 
shale, with local thin beds of shelly limestone 
and shaly calcareous sandstone in the upper part. 
The sandstone ledges outcrop in terraces around 
the slopes of the hills bordering the north side of 
Little River. The thin limestone occurs about 
35 'feet below the top of the formation, and its 
outcrop is usually covered by the sandstone and 
conglomerate debris from the overlying formation. 
In its usual exposure 1 to 2 feet only of shaly 
limestone may be seen. At other places a bed 
of shell breccia loosely cemented is found, repre­ 
senting the thin hard plates of the shelly rock. 
The shales are rarely exposed. The smooth, 
grass-covered prairie soil, however, even in the 
steep slopes, bears evidence of the friable shale 
beneath.

Seminole conglomerate.   About 50 feet of the 
lower part of the Seminole conglomerate is
exposed in a small area in the north- _. . j- chert con-
western corner of the Coalgate quad- §5e iJhMt 
rangle. This part of the formation is rock ex"osed - 

composed of laminated or stratified subangular 
chert, with a sprinkling of quartz pebbles from 3 
inches in diameter to small grains in a cement of 
fine brown and usually ferruginous sand. The 
coarser conglomerate in the beds at the base is 
loosely cemented and on weathered surfaces it 
breaks down into rounded bowlders and loose 
gravel. Forty to 50 feet from the base the con­ 
glomerate grades into brown sandstone which 
continues upward about 100 feet to the top of 
the formation. The Seminole formation crops in 
a rugged hilly country northwestward in the 
Seminole Nation, making rough timbered lands.

NEOCENE.

In many places in this region, and at various 
altitudes from the hilltops down to the present 
stream valleys, there is a scattered _ ,, .J ' Scattered
deposit of coarse, hard, well-rounded SSJS*'0* 
pebbles, 1 to 4 inches in diameter. pebbles> 
They are composed chiefly of quartz and quartz- 
ite, and many have become rough or pitted upon 
the surface and are partly disintegrated through 
long exposure. These pebbles are found here 
upon the eroded edges of Carboniferous rocks, 
and 20 miles south upon Cretaceous rocks. They 
are too thinly spread over the surface to be map­ 
ped, and it is not believed that they now occupy 
the position of their original deposits, since they 
occur as abundantly on the low land as on the 
high. The age of these pebbles is problematical. 
Some of them at least are of much later age than 
the Cretaceous, and others are as old or older 
than the Guertie sand, a well-defined deposit of 
Neocene or more recent age.

Griiertie sand.   At some remote time, yet of 
recent geologic age, a river flowed across the 
Coalgate quadrangle in a southeasterly direction 
from where Canadian River now enters it at the 
western side. The river at that time flowed about 
100 feet above the present level of Remnantsof 
Canadian River, and the remnants of Sn,TJ5SUi nd 
the deposit of sand and gravel have an deposlt- 
extreme thickness of about 50 feet and a width 
of nearly 3 miles. The plain of the old river 
channel has an even grade eastward of about 4 
feet per mile. This plain is practically parallel 
with the present grade of Canadian River. The 
sand, like that of the present Canadian, is spread 
evenly over the edges of older rocks, hard and 
soft alike.

It is evident that Canadian River once occupied 
this old channel. Since the change to its present 
course the streams upon the south that flow into 
Red River have migrated northward, capturing 
the larger part of the old channel. Caney Boggy, 
Panther, and Sand creeks may be noted as 
instances of streams which have migrated north­ 
ward, the source of Caney Boggy being at present



10 miles north of the old river channel. These 
streams have also eroded their valleys nearly 100 
feet below the level of the Guertie sand.

The upper part of the Guertie sand is composed 
of very fine yellow sand or siliceous silt, resem­ 
bling very much the sand now being transported 
and deposited by Canadian River. Near the 
borders of the old channel, which probably were 
covered by water only in times of flood, the 
deposit is usually thin and is entirely of fine 
material. Generally the sand becomes coarse 
downward, ending in gravel at the base. In 
many places the finer sediments have been washed 
away, leaving beds of coarse gravel and thin 
mantles of pebbles. In places the deposit is of 
even texture; in other places it grades gradually 
from fine to coarse materials; and in still other 
places especially noted in well sections, there are 
alternate strata of bluish, red, and yellow clay, 
silt, and sand, usually ending at the base in quick­ 
sand or gravel.

The sand is composed of fine white quartz 
which is usually more or less mixed with yellow 
silt. The pebbles of the gravel are well rounded 
and smooth, varying in size from that of a hen's 
egg to a sand grain. They are composed of 
quartz, quartzite, jasper, and chert, and vary in 
color from white to yellow, red, and black. Very 
little material from the country rock, such as 
limestone, shale, and sandstone, was found mixed 
with the gravel.

The gravel, where of considerable thickness, 
and the purer sands are usually covered by forest, 
and the finer silts and clays by prairie or open 
forest.

PLEISTOCENE.

River sand. All the large creeks and rivers 
in the Coalgate quadrangle deposit sediments in 
their flat valleys during times of flood. With 
the exception of Canadian River these streams 
collect their sediments from the soil of the region, 
and when laid down it is in the form of fine sand 
and clay silts. These silts are generally thin and 
blend with the residual clay soils of the bed rock, 
and are not of sufficient importance to be mapped.

Toward its source Canadian River flows across 
late Carboniferous and younger formations in the 
plains of Oklahoma, north Texas, and New Mexico, 
from which it derives large quantities of fine sand. 
The amount of this sand brought down has been 
more than it could carry, and, as a result, its chan­ 
nel, in the region of the Coalgate quadrangle, is 
choked and filled to a depth of nearly 40 feet, so 
that at no place does the river touch the country 
rock. An estimate of the depth of the sand was 
obtained from excavations made for bridge piers 
at Calvin, where the Canadian crosses the Calvin 
sandstone, its greatest barrier in this region. All 
of the material at present brought down by the 
river is composed of fine yellow sand and silt and 
chocolate-colored clays.

STRUCTURE OF THE ROOKS.

All stratified rocks, especially those of broad 
extent, were laid down in nearly horizontal posi­ 
tions beneath the water. Their elevation into 
land and their tilting, folding, and breaking are 
due to forces of deformation within the earth. 
Simple tilting of the strata in one direction is 
termed monoclinal folding; bendings upward into 
arches and domes and bendings downward into 
troughs and basins are termed anticlines and syn- 
clines, respectively. When the strata are broken 
and displaced they are said to be faulted. All 
these kinds of deformation have affected the rocks 
of the Coalgate quadrangle, and occurred during 
the Carboniferous period and immediately after.

STETJCTUEE SECTIONS.

The folding and faulting which occur in this 
district are graphically shown on the Structure 
Section sheet. The sections represent the earth 
cut vertically along the lines above the sections to 
a depth of 2500 feet below the level of the sea, the 
face of the cut being presented to view. By 
taking the McAlester formation as it is shown in 
each section, a fair idea of the folding may be 
obtained, except that in the very greatly folded 
area in the southeast corner of the quadrangle.

In section A-A the McAlester is not exposed
Coalgate.

at the surface, but the anticlinal uplift at the 
southeastern end of the section brings it to the 
surface to the west. In section B-B the top of 
the formation, could it be restored, would be 1000 
feet above the present level of the land in the 
valley of Coal Creek and probably 3000 feet 
above the surface at the great fault near the 
southeastern end of the section. Southeast of 
this fault the section shows steeply inclined and 
faulted strata which occur below the McAlester 
formation and which have been thrust upward 
and forward to the northwest. In a similar way 
the southern end of section C-C shows an uplift 
which strongly tilts the McAlester shale and 
associated formations. This structure is part of 
an uplift of peculiar folding and faulting, in 
which the Arbuckle Mountains to the southwest 
are involved, and is but imperfectly represented 
in this quadrangle.

All the structure sections show the northern 
two-thirds of the quadrangle with evenly inclined 
strata dipping at a very low angle toward the 
northwest.

STEUCTURAL PEOVINCES.

The rocks of the Coalgate quadrangle have 
been affected by forces producing four distinct 
forms of folded structure occupying separate 
areas. These areas are but small parts of struc­ 
tural provinces which extend- toward the north, 
east, and west, and which coincide practically 
with the geographic provinces referred to under 
the heading " General relations." In this discus­ 
sion it will be convenient to use the same titles 
applied there.

OUACHITA UPLIFT.

This uplift is limited on the north by the bor­ 
der of the Ouachita Range, which extends through 
southwestern Arkansas and southeastern Indian 
Territory to the vicinity of Atoka. The folds in 
the central portion of the range, both in Arkansas 
and in eastern Indian Territory, bear nearly east 
and west. Near the western end of the uplift 
the folds, both large and small, curve gradually 
from east-west to north-south until they are lost 
beneath a covering of nearly flat Cretaceous sedi­ 
ments. The southern portion of the range is 
worn down and concealed by these Cretaceous 
deposits. The northern half of the uplift in 
Indian Territory contains a great number of over­ 
lapping, nearly parallel, narrow folds which have 
been formed by northward and westward thrusts 
and in many instances have been overturned and 
broken.

The northern part of this much folded^belt of 
the Ouachita uplift crosses the southeast corner 
of the Coalgate quadrangle, and bears southwest- 
ward. In Indian Territory this greatly folded 
belt is limited on the north abruptly TheChoctaw 
and definitely by a very extensive fault< 
fault. This great displacement, to be referred to 
as the Choctaw fault, separates the more gently 
folded northwestward-dipping rocks on the north­ 
western side from the older, overthrust, south­ 
eastward-dipping rocks on the southeastern side.

The Wapanucka limestone, which crops in 
Limestone Ridge, is the'south limb of an anticli­ 
nal fold, of which the north limb is cut off by the 
fault. The same limestone occurs in the McAles­ 
ter quadrangle, to the east, in many folds similarly 
broken by faults. At the southern end of Lime­ 
stone Ridge the limestone is cut off by an east­ 
ward trend of the fault and is not exposed south 
of this locality.

The Chickachoc chert lentil and associated 
strata of the Atoka formation southeast of the 
limestone ridge have been compressed into many 
narrow, parallel folds, overturned toward the 
northwest, and overthrust by faulting so that all 
the rocks dip steeply toward the southeast. These 
folds are cut off toward the southwest by the 
Choctaw fault, and the combined forces which 
operated at the intersection of these structures 
have crumpled the rocks into many peculiar 
structural forms.

ARBUCKLE UPLIFT.

The western part of this uplift is coincident 
with the Arbuckle Mountains. The rocks of the 
eastern part have been worn down to the Creta­ 
ceous base-level, and are in part concealed at the

southeastern border by nearly flat Cretaceous 
deposits.

During early Carboniferous time the region of 
the Arbuckle Mountains remained at a low level 
and may have been covered by the sea. At the 
beginning of the Coal Measures epoch the west­ 
ern part of the district was apparently uplifted 
into a mountainous country from which the 
streams, flowing into the sea, brought great quan­ 
tities of limestone debris, which formed limestone 
conglomerates along the northern and southern 
sides of the uplift west of the Coalgate quad­ 
rangle.

At this time the Wapanucka limestone and 
many succeeding beds were formed. A short 
time after the close of the Carboniferous period 
the whole Arbuckle region was elevated, and 
thousands of feet of Carboniferous rock as well 
as the central mass of older limestone and granite 
which are now exposed in the center of the uplift 
were tilted, folded, and faulted.

This uplift is a broad, wrinkled and broken 
anticline. The strata on both sides, including 
many formations of Carboniferous and older 
rocks, dip steeply away. The central part of the 
uplift is composed of several broad, shallow folds. 
The anticlines, wherein are exposed a great thick­ 
ness of massive lower Silurian lime- ..Normal drop
stone, are generally unbroken; while the!A?bJckie 
the younger, softer, and thinner rocks reglon ' 
in the intervening synclines have been crumpled 
into many small folds. These have been subse­ 
quently broken and displaced by tension or 
normal faults.

The northern limb of one of these anticlines 
passes across the southwest corner of the quad­ 
rangle. The fault which extends along the 
northern side of this fold enters the quadrangle 
in Goose Creek Valley and dies out eastward in 
the Coal Measures shale. The rocks on the north 
are thrown downward, so that the sandstone and 
shale beds at the base of the Atoka formation 
upon the southern side end against the fault, 
while the shales near the top of the formation 
upon the northern side extend parallel with the 
fault. The wavy outcrop of the Wapanucka 
limestone in the southwest corner is due to small 
local, steeply pitching folds or wrinkles in the 
side of the broader anticline.

Another fault of the same nature as the one 
just described, 5 miles farther south, yet upon the 
northern limb of the same broad anticline, enters 
the quadrangle at the southern border, in Clear 
Boggy Creek Valley. This fault, with other small 
associated faults, bears northeastward toward 
Coalgate and dies out in the strike of the rocks. 
The northern limb of this anticline, which strikes 
eastward at the southern -border of the quad­ 
rangle, coalesces with the northern limb of the 
Coalgate anticline which bears toward the north­ 
east from this point.

ARKANSAS VALLEY FOLDS.

The structure of the Arkansas Valley region is 
a direct northward continuation of the Ouachita 
uplift, but the folds are generally flatter, having 
received in a less degree the force of deformation. 
In Arkansas and eastern Indian Territory there 
is a gradual change northward from the over- 
thrust broken folds into the more symmetrical 
structures of the Arkansas Valley region. In the 
western part of the Ouachita uplift, as has been 
stated and as may be seen in a marked degree in 
this quadrangle, there is an abrupt change from 
the narrow, overturned, and broken folds to the 
wide, flat, and more symmetrical structure.

The folding of the Arkansas Valley region 
in eastern Indian Territory decreases gradually 
into the very slightly undulating structure of 
the immediate valley of the Arkansas River. 
Thus, beginning at the north, the folds gradually 
decrease in intensity westward and merge, one 
after the other, into the monoclinal structure of 
the Prairie Plains.

The Savanna anticline is one of the last of 
this series and is the northernmost fold in the 
quadrangle. It crosses the east central Savanna 
part of the quadrangle and then bears anticline- 
northeastward across the McAlester quadrangle 
and joins the McAlester anticline in the vicinity 
of Alderson. In the Coalgate quadrangle it 
pitches east and west from a dome-like uplift

near its western end, and the rocks on the north­ 
ern side have much steeper dips than on the 
southern side. This arch flattens out in Caney 
Boggy Valley and disappears near the middle of 
the quadrangle in the monoclinal dip to the north­ 
west.

From a wide, indistinct fold at the southern 
border of the quadrangle the Coalgate anticline 
contracts and pitches toward Coalgate Coal ate 
and then rises beyond in an elongated anticline- 
dome-like arch in Coal Creek Valley. Beyond 
Coal Creek it pitches rapidly northeastward for 2 
miles and then the axial portion becomes nearly 
level and continues so to near the end of the fold, 
where it is lost in the south limb of the Kiowa 
syncline in the McAlester quadrangle. The rocks 
on the northern side of this arch also have steeper 
dip than on the southern side. This is especially 
the case west of Coal Creek.

The Kiowa syncline, which, within the Coal- 
gate quadrangle, lies between the Savanna and 
Coalgate anticlines, bears eastward

° ' Kiowa syn-
across the McAlester quadrangle for cline - 
30 miles. Beyond Kiowa the basin first grows 
deep and broad and then contracts and becomes 
flat, ending at the east in the form of a spoon in 
the Hartshorne basin. At the border of the Coal- 
gate quadrangle the syncline is narrow and shal­ 
low. Westward it becomes broader and still 
shallower until it is lost in the undulating but 
gently northward-dipping rocks, north of Coal- 
gate.

The Lehigh basin or syncline lies between the 
Coalgate anticline and the Choctaw fault. Like 
the Coalgate fold, its eastern end begins , .. .

o ' & Lehigh syn=
in the southern limb of the Kiowa syn- cline- 
cline, a few miles east of the quadrangle. It is 
unsyrnrnetrical, the rocks on the southeastern side 
having been steeply upturned by the northwest­ 
ward thrusts accompanying the adjoining fault. 
From the northeastern end to a point east of 
Coalgate it is narrow and shallow. Southward it 
becomes very much broader, changes its course 
from southwest to south, and pitches downward, 
making a deep oval basin which ends in the vicin­ 
ity of Atoka, 8 miles south of the quadrangle.

The rocks of the coal-bearing McAlester shale 
on the eastern side of this basin dip at angles of 
50° to 80°, while on the western side the dip 
does not exceed 5°. The beds at the top of this 
formation on the western side when followed 
downward are found to increase in dip to nearly

JL «/

15° within 2 miles and then gradually to decrease, 
finally reaching a horizontal position at the center 
of the basin.

PRAIRIE PLAINS MONOCLINE.

As each successive fold of the Arkansas Valley 
type comes to an end at the western border of 
the Arkansas Valley Region, it gradually changes 
from an anticline or syncline, as the case may be 
to a northwestward-dipping monocline. This 
border of transition from folded to northwestward- 
dipping rocks is the southeastern limit of the 
Prairie Plains structure, which continues with 
slightly varying inclination across Oklahoma and 
Kansas to the eastern uplifts of the Rocky Moun­ 
tains.

The monoclinal structure then, in the northern 
half of the Coalgate quadrangle, is a small part of 
the southern border of a great province of similar 
structure. Beginning with the Thurman sand­ 
stone, the succeeding formations incline toward 
the northwest at an even dip or grade of nearly 
100 feet per mile. The formations shown on the 
map are the exposed edges of these inclined 
strata.

MINERAL RESOURCES.

The mineral resources of this region are coal, 
limestone, sandstone, and clay. The coal is the 
only product that has been developed to any con­ 
siderable extent. The limestone and sandstone 
have received less attention, and the clays none 
at all. In a region generally undeveloped, as 
this is, and under such civil conditions as have 
existed in Indian Territory, it is probable that no 
mineral product would be developed except under 
assurances of considerable profit.

All of the deposits of economic value in this 
region are stratified and may be definitely located
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in the formations which are outlined on the map. 
Those formations which contain the most profit­ 
able beds of coal, limestone, and sandstone are 
emphasized on the economic sheet. Nothing very- 
definite is known of the qualities of the clays. 
Special tests are required to determine whether a 
clay will produce fire brick, for instance, or may 
be serviceable in the manufacture of cement, or is 
suitable for other purposes to which clays are 
adapted. Clays occur in most of these formations 
in great quantity, and it is deemed important to 
point out their occurrence and condition of struc­ 
ture, so that in the future those who wish may 
investigate them to the best advantage.

COAL.

There are two beds of coal of workable thick­ 
ness both of which are in the McAlester shale. 
One occurs very near the base and the other about 
250 feet below the top of the formation.

The lower bed, which is known locally as the 
Atoka coal, is about 4 feet thick and has shale in 
contact both above and below. This coal occu­ 
pies the same stratigraphic position as 
the Hartshorne coal which is worked probabieal

, at equivalent of
extensively in the eastern part ot the JJJJJ'J'y 
Choctaw Nation. It has been worked 
in this vicinity at what is known locally as the 
Hickory Hill mine, w~hich is near the south end of 
the Lehigh Basin, 9 miles south of Coal gate. The 
coal at this mine dips to the northeast about 5°. 
It has been prospected at many places east and 
west of the mine in the southeastern part of the 
basin. Coal at this horizon crops on the south 
side of Clear Boggy and Goose Creek valleys and 
has been prospected at Oconee and a number of 
other places. The dip of the coal and associated 
rocks is about 7° northward. In the southeastern 
part of the quadrangle the rocks at this coal hori­ 
zon dip 60° to 80° to the northwest, but the coal 
is not known to occur here. If it should be found, 
however, it probably could not be successfully or 
profitably mined on account of the steep dip of 
the rock and the swampy condition of the land.

The coal as it occurs at the Hickory Hill mine, 
now being worked by sloping down 600 feet, is 
laminated and breaks in mining into HickoryHiI1 
cuboidal blocks. In the joints of the mine> 
coal and in places in the laminae there are thin 
filaments of iron sulphide, and near the sur­

face there is sulphate of lime. The coal i« 
highly bituminous and is used chiefly for steam 
purposes.

The upper coal in the McAlester shale is known 
locally as the Lehigh bed on account of its most 
extensive development at the town of Lehigh coal 
Lehigh, 3 miles south of Phillips. This bed< 
coal runs regularly about 3^ feet in thickness and 
is without shale partings, as far as known. It is 
not known in the southwestern part of the quad­ 
rangle because its crop occurs in the swamps of 
Clear Boggy and Groose Creek valleys. It crops 
in Coal Creek, 2 miles west of the border of the 
quadrangle, but the full thickness of the coal was 
not exposed.

In the southeastern part of the quadrangle 
rocks at the horizon of the Lehigh coal crop in 
the hill slopes facing North Boggy Creek and dip 
to the northwest 15° to 40°. The coal has not 
been prospected and its condition is not known. 
The dip increases to 60° at the southern border 
of the quadrangle, and so continues throughout 
the eastern side of the Lehigh Basin. On the 
western side of the basin the coal is well disposed 
structurally, dipping to the east about 4°. It is 
actively mined at Lehigh, Phillips, and Coalgate. 
It pitches eastward beneath the surface in the 
center of the arch at Coalgate, but rises again in 
about a mile. From the vicinity of Coalgate 
eastward the dip of the coal on the southern side 
of the arch is 10° to 15°, while on the northern 
side it is much steeper. No mining has been done 
east of Boggy Creek. From Coalgate southwest- 
ward to Clear Boggy Creek the coal dips toward 
the northwest at about 25°. It is not known 
whether the coal occurs in the small area of the 
formation exposed in the dome-like uplift in the 
east-central part of the quadrangle. It is believed, 
however, that the coal should crop in the cen­ 
tral part of this area.

In physical appearance the Lehigh coal is 
laminated and breaks in mining into good-sized 
cubical blocks. Thin filaments of iron 
sulphide and sulphate of lime occur theaLehigrh° 
occasionally in the joints of the coal. 
It is highly bituminous, the percentages of the 
fuel constituents of the coal being carbon 41.12 
and volatile combustible matter 41.61. There 
is 13.7 per cent of ash 4.5 and per cent of sulphur. 
These results are from an analysis of the coal

taken from shaft No. 5, at Lehigh, about 200 feet 
beneath the surface.

Coal of workable thickness in the Savanna for­ 
mation is reported in the vicinity of Nixon by 
prospectors, but it has never been opened, neither 
has its quality been tested.

LIMESTONE.

The Wapanucka limestone is the only forma­ 
tion in this quadrangle containing lime of any 
importance. The formation crops in limestone 
ridges from the southeast corner of the quadrangle 
northeastward across the McAlester quadrangle 
and from the southwest corner southeastward 
nearly to the center of the Atoka quadrangle. It 
occurs in ample abundance for any purpose to 
which it may be applied. The beds of purer 
limestone occur in the upper part of the forma­ 
tion, and these may be utilized in the manufac­ 
ture of lime. These beds are rather hard, and 
they may be found in dimensions which render 
them economically workable for foundations, 
bridge piers, and for general building purposes. 
The middle and lower beds contain chert and are 
interstratified with chert and sandy layers, and 
they may be used profitably for road material. 
The Missouri, Kansas and Texas Railroad has 
established a crushing plant at Chickachoc switch, 
near the eastern border of the quadrangle, and 
has utilized the limestone and chert very exten­ 
sively for its road ballast. The limestone beds 
which occur locally in the Savanna, Wewoka, and 
Holdenville formations are too thin to be profit­ 
ably utilized* .

SANDSTONE.

Beds of sandstone occur in the Savanna, Boggy, 
Thurman, Senora, and Calvin formations which 
may be serviceable in many ways as building 
materials. Many of the beds, and especially 
some of those of the upper part of the Savanna 
formation, produce excellent building stone. 
The color of the Savanna stone is yellowish or 
reddish brown, and the beds are evenly stratified 
and moderately hard. This stone is quarried 
successfully in large quantities for dwelling and 
business nouses in South McAlester, in the 
adjoining quadrangle, where the Missouri, Kan­ 
sas and Texas Railroad crosses the formation. 
The thinner and harder beds in this and the

Boggy formation will serve as paving materials. 
The Thurman, Senora, and Calvin formations, 
especially in their northern parts, contain stone 
which may be utilized for various building pur­ 
poses. Certain sandstone strata in the central 
part of the Stuart formation also may contain 
beds of workable stone. In the southern and 
western parts of the outcrop of these formations 
the sandstones are generally softer, the sand grains 
which compose them being less strongly cemented 
together. All of the sandstone beds referred to 
are fine grained, and yellowish or reddish brown 
in color. The cementing material which binds 
the sand is composed either of silica or of silica 
and oxide of iron together. In the lighter-colored 
stones the cement is chiefly silica, while in the 
darker it is in large part an iron oxide. Both are 
very durable in color as well as strength.

CLAY.

Clay and shale are the most abundant of the 
three great classes of rocks which occur in this 
region. They are found in thin strata and of 
local extent in the Wapanucka limestone, Harts­ 
horne sandstone, Thurman sandstone, Calvin 
sandstone, and Guertie sand. In all the other 
formations, except the Seminole conglomerate, 
beds of clay and clay shale occur in great 
abundance. These vary in quality from very 
sandy strata to purer varieties of finely laminated 
clays.

Associated with coals, usually at their lower 
contact, are beds of almost structureless blue 
clay. These beds are not generally thick, but the 
clay may prove valuable in the manufacture of 
firebrick. These and other clays associated with 
the coals may be utilized more economically than 
others because of their proximity to fuel.

The clay shales vary in hardness usually with 
the amount of sand and other impurities contained 
in them. The more impure varieties are almost 
stony in hardness, while the purer kinds are 
friable and upon slight weathering are often 
plastic.

The structure of the formations in which the 
clays occur has been sufficiently explained, it is 
believed, to show where they may be profitably 
exploited.
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