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FOREWORD

o= noorw vk eapranauun 1s perhaps due to dccount for the fact that Bulletin
No. 4, “Coal in Oklahoma,” is issued at the same time when Bulleting No. 40
and 41 are coming from the press.

When the present Director organized the Oklahoma Geological Survey in

1908, and outlined the various objects to be a.cc()mplished, he designated the
coal report as No. 4. . ’ :

The preparation of the manuscript on this report was bzgun the next
year, Other problems presented themselves, but data on coal was collected
during the next few years. When Dr. D. W. Ohern became Director of the
Survey in 1911, he assigned to Mr., C. W. Shannon the completion of the coal
report., In 1914 Mr, Shannon became Director, and in 1915 he had the manu-
geript ready for printing. However, the legislature failed to provide a printing
fund for this purpose, and for a number of years the manuscript and maps
Iny unpublished in the SHurvey vanlis,

On ngain assuming the directorship of the Survey, July 1, 1924, the writer
found this manusgeript, among others, on file, but again the appropriations
were insufflicient for publishing. When new appropriations became available
July 1, 1925, Mr. C. L. Cooper was assigned the task of revising and editing
the coal report. It was found that a considerahle part of the information con-
tained in the manuscript was out of date, and it has been necessary to dis-
card certain parts and to rewrite others.

To both Mr. Shannon and Mr. Cooper are due much credit for the pre-
paration of this report; to the former for several years of hard and persistent
work in the field and in the office in collecting and compiling information,
and to the latter for a very careful revision of the manuscript.

Notwithstanding the delay in publication, it has been decided to issue the

coal report under the old number, Bulletin No. 4. It is not considered good
library practice to leave gaps in a serles.

CHAS. N. GOULD, Director.

Norman, Okla,
July 21, 1926,

COAL IN OKLAHOMA

~Part I. INTRODUCTION

ACKNOWLEDGMENTS

This report is the revision of a manuscript prepared by Mr. C.
W. 81;11:11;111;)1? (:md others, written about 1914. Before publishing the
manuseript it has been necessary to bring it up to date, wlncl:1 Te-
quired the rewriting of certain parts, deleting h(f,-re and adding
there. In many places the form has been chqnged in order to c}on—
serve space, so, wherever data could be used in tabular form, it has
heen so placed.

' iginal man-
The chapter on Geography has been added to the origina
useript, as hgs the outline of the coal areas of the United States. A
ﬁumbex,' of tables have been compiled from Mineral Resources of the
U. S. Bureau of Mines and added to Part I

Tuch of the geology of the enal fields has' been worked out in
consil\(%:rcable detaigl, bo%}); by the U. S. (Geological Survey and t‘t}:e
State Survey. Supplemental structure and areal work was donle91 g
Mr. Shannon while working on this report during 1912 and 3.
The present author did most of the detailed work on the area 1'11I
northeastern Oklahoma, and the map for this };art of the itate 1?
the result of this work and that of D. W. Ohern! on the geology o
the Vinita and Nowata quadrangles,

The following is Mr. Shannon’s acknowledgments found in the
original manuseript.

“In the course of the investigations in the field and in the pre-
paration of the report, extensive use was rpade of a!l published in-
formation concerning the Oklahoma coal f.lelds. Various repox:ts t«;)]n
the coals of areas adjoining the Oklahoma fields were of v'a,luefm e
correlation and general information concerning the geological forma-
tions and horizons.

. terial was on flle in

“In addition to the published reports, some ma 2 !
the offices of the Geological Survey.-This consiste.d chlgfly of sections,
sketch maps, and field notes gathered In connection with other work.

“The survey is indebted to the various co_al companies andf many
individuals for the liberal assistance in. gecurmg the fullest in orn'xat:
tion. The superintendents and other officials of the companies toper(inng
ing in the field with few exceptions, gladly grz}nted actce:s omni)na_
maps, records, statistics, gave all assistance possible for .h.e e:((jf; ina-
tion of the mines, and answered in detail the many inquxne}f ;‘e ted
to them. In going over the field and through the mines much valua

1. Ohern, D, W., Geology of the Vinlta and Nr;wntu quadrangles, Oklahoma : unpublished manu-
' sorly;t, bklahcma Geol. Survey.
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information was {reely given by mine foremen, engineers, and miners.
Many of the statistical data were secured in the first place from per-
sons interviewed, and from records in the offices, These were supple-
mented and checked by comparison with the figures contained in the
various reports of the Chief Mine Inspector of the State, and from the
signed production cards of the operators, which are on file in the
office of the Survey. Many tables and compilations were taken from
the coal statistics published by the U. S. Geological Survey.

“Much of the historical matter was secured from persons who
have been in the Oklahoma fields many years, and from the reports

of the United States Mine Inspector for Indian Territory, prior to the
year 1907.”

COAL FIELDS OF OKLAHOMA 11
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PREVIOUS WORK

In 1890 H. M. Chance examined a part of the coal measures of
the Choctaw Nation between McAlester and Cavanal along the line
of the Choctaw, Oklahoma and Gulf Railway and published a report
ir the proceedings of the American Institute of Mining Engineers
for 1890, Vol. 6, pages 238-244, under the title of Geology of the
Choctaw Itield. This work was the first detailed account of the
coal measures of Oklahoma.

In 1895 J. J. Stevenson made a reconnaissance of the coal bear-
ing rocks and correlated the section made by Chance with an un-
published section of the coal-bearing formations of Arkansas by Ar-
thur Winslow.

In 1896 N. F. Drake made a survey of the coal measures of
Indian Territory north of the latitude of Hartshorne. Ie traced
the coal bearing rocks from Kansas across the Cherokee, Creek, and
Choctaw nations to the Arkansas coal fields. In. this report the
geology of the field is given in much more detail than in former
reports.

Tn the Journal of Geology for 1897-98, page 352, is a review of
the above paper, by C. R. Keys. :

The Tnited States (leological Survey has done much work in
the Oklahoma coal ficlds. In 1895 the Survey began dividing
the area into townships and sections, and making topographic
maps- Most of these maps have been published and geologic folios
covering parts of the area have been prepared. These folios include
topographic sheets of the area, geologic maps, and a full deseription
of the geology and the mineral resources. The folios which have
been published on the area are the Coalgate, Atoka, Tishomingo,
Tahlequah, and Muskogee folios.

In 1898 a paper by David White on the ‘‘Probable Age of Me-
Alester Coal Group,”’ was published in Science, New Series 7,
page 512.

In 1898 a paper by C. R. Keys on ‘‘Structure of Coal Deposits
Trans-Missigsippian Field,”” appeared in Engincering and Mining
Journal, Vol. 65, page 250 and following.

In 1899 a report by J. A. Taff on the ‘‘Geology of the McAl-
ester-T.ehigh Coal Iield’’ was published in the Nineteenth Annual
Report of. the United States Geological Survey, Part III, pages
423-583. '

In 1900 a report by J. A. Taff and G. I. Adams on the ‘‘ Geology
‘of the Kastern Choctaw Coal Field’’ was published in the Twenty--

first Annual Report of the United States Geological Survey, Part
II, page 257.

PREVIOUS WORK 13

In 1901, a paper by C. R. Keys, on the “I-‘Iorizon.of Arkansas
and Indian Territory Coals’’ was published in Engineering and
Mining Journal, page 692. ‘

In 1901, a review of the geology of the Choctaw Coal l'ields,
Taft and Adams, by C. R. Keys appeared in the American Geologlst,
Vol. 28, page 318. :

In 1902 a report by J. A. Taff on the Southwestern Coal Fiold,
was published in the Twenty-second Annual Report of the United
States Geological Survey, Part III, page 367.

In 1903 -an article by W. R. Crane, on ‘‘Coal Mining .in_ v,Ind?an
Territory and the Southwestern Tield’’ appeared in Engineering
and Mining Journal, page 577. ‘ .

In 1903 an article by Franklin Bache, on the ‘‘ Arkansas-In-
dian Territory Coal Field”’ was published in Engineering and Min-
ing Journal, Vol. 76, page 390.

In 1905 a report by J. A. Taff, on the ‘‘Progress of _Coal Work
in Indian Territory” was made publie through Economic Geology,

- Bulletin 260, pages 383-401.

In 1906 an article by W. R. Crane on ‘‘Coal Mining in Indian
Territory’’ was published in Engineering and Mining Journal for

April 1.

In 1910 a report on ‘‘Coal Land in Oklahoma’’ was given out
as Senate Document No. 390. This document is a message from the
President of the United States transmitting reports rendered in con-
nection with the investigation to determine the extent and value
of the coal deposits in and under the segregated coal }ands of the
Choetaw and Chickasha nations in Oklahoma. This includes the
reports and maps which had been issued from .1904 to 1906 as Cir-
cular Nos. 1, 2, 3, 4, and 5 containing deseription and maps of the
unleased segregated coal-lands in the following areas:

The MecAlester District

The Wilburton-Stigler Distriet
The Howe-Poteau Distriet
The MeCurtain-Massey District
The Lehigh-Ardmore District -

Much additional work has since been done by the T._Inited States
Geological Survey, and other reports and bulletins are in the course
of preparation. ' :

The Oklahoma Geological Survey has carried on investigations
on the coal and coal mining in the State ever since the survey has
been established.
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~In 1909 a short article by Chas.N. Gould on ¢

0; 1 : N, the ““Coals of
Oklahoma’’ appeared in Mines and Minerals, pages 275:276 Saxfd
mn 1910 a paper by the same author, in Mining and Seientific Press
g1ves a general discussion of the field, : o

In 1910 a bulletin was prepared by Chas: N.: Go
) ) . N.:Gould, D. W.
()hern,_ and L. L. Hutchinson, entitled ‘“Proposed Groups c;f Penn-
sylvanian Rocks of Eastern Oklahoma,”’ and was published as re-
scarch bulletin No. 3, by the State University of Oklahoma.

In 1910 a paper by D. W, Ohern on the ‘‘Stratieraphy f
I . W, th
older Pennsylvanian Rocks of Northeastern Oklahon?a”pvxf;so pub?

%ished as research bulletin No. 4, by the State University of Okla-
oma.

Iq 1910-11 D. W. Ohern with the assistance of a number of
geologists prepared a manuseript (now unpublished) on the *(e-
ology of the Vinita and Nowata Quadrangles, Oklahoma,’’ in which
the coals in that part of the State are discussed. This ’manuscript
will be revised at an early date and published as separate reports
on the geology of Craig, Nowata and Washington ecounties.

Tn J.‘)len an article on the ‘“Mineral Resourees of Oklahoma,”’
by 1., (J Snider, published in Mining and Iingineering World pa’ge
231, is inelnded a brief deseription of the Oklahoma eoal fields.

COAL FIELDS OF THE UNITED STATES

The Jargest and most extemsive coal fields in

fopqd in the United States. It is estimated that twcfh;név(:)I;S-hztll‘(f3
trillion tons of coal are to be found at a mineable depth (about
3,000 feet) below.the surface, and, of this.amount, less than one per
cent has been lx}lned. The above figures show that the coal de-
posits of the Ul_nted States are adequate to supply the needs of the
country for an indefinite period of time. However, those coal beds
I\(v)h;)chfm'e imw being worked, are the largest and’most accessable
‘o be found. '

The following outline shows the distribution of the coal
the United States as developed by M. R. Campbell, :n?i 3vhail(;(}1’1asl‘1:sf
been adopted by the U. S. Geological Survey.

Outline of the Coal Arcas of the United States

I. EKastern Province
1. Anthracite region—Pennsylvania :
2. Aftlantic Coast region—Triassic fields of Virgini
aoantic rginia and North
3. Appalachian region—From northern Pennsylvania -into Ala-
- bama, including parts of Ohio, Maryland, Virginia, West Vir-
ginla, east Kentucky, Tennessee and Georgia,

THE TRANSFORMATION OF VEGETAL MATTER 15

II. Interior Province
1. Northern region—Michigan coal field
2. Eastern region—Illinois, Indiana and west Kentucky flelds
3. Western region—Iowa, Missouri, Nebraska, Kansas, Arkansas
and Oklahoma flelds
4. Southern region—Central Texas fields

III. Gulf Province

Mississippi region—Louisiana, Mississippi and Alabama fields
Texas region—Eastern Arkansas and Texas fields

Ll

IV. Northern Great Plains Province
1. Fort Union region—North Dakota, South Dakota, east Mon-
tana, and northeast Wyoming fields
Black Hills region—part of Wyoming
Asgsinniboine region—Montana
Judith Bagin region—Montana
Denver region—Colorado
Raton Mountain region—Colorado and New Mexico

V. "Rocky Mountain Province

Yellowstone region—Montana

Bighorn Basin region—Wyoming

Hams Fort region—west Wyoming

Green River region—south Wyoming

Ulinta region—Utah and Colorado

San Juan reglion—Colorado and New Mexico
Southwest Utah region

VI. Pacific Coast Province.

(Not divided into regions, but embraces coal fields in California,
Oregon, and Washington).

Ll o

Ot oo

THE TRANSFORMATION OF VEGETAL MATTER INTO COAL

Vegetation, on changing into coal, passes through two stages
of alteration. The first change is due to the action of bacteria
and other low forms of life. The other change is brought about by
the geological agencies which produce a chemical and physical alter-
ation of the coal beds.

‘When plants cease to grow and fall into a bog or swamp, they
become subject to the action of bacteria. In addition to bacteria,
there are many large plants which produce chemical changes and
aid in the alteration of the plant remains. This action (biochemi-
cal) goes on only in the upper layers of peat, because tlie lower
portions are so charged with organic acids that bacteria cannot
exist. The result of the chemical action is to change the hydrocar-
bon compounds of the plant into simple compounds accompanying
the evolution of a gas, which is formed by the union of hydrogen
and carbon. This gas is called methane (marsh gas). When bac-
terial action has reached the stage where the peat bog is so charged
with organic acids that the bacteria can no longer exist, the coal
forming action stops and the material remains in this condition
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pntil a seeond and different group of changes set i Thes

influences l'eg_;ulate what is calledpthe “fixegd c:i"cbolrlll. cofllt?:;%”lagﬁ
the coal. This action is accompanied by the evolution of more of
the volatile constituents of the mass. The degree of carbonization
depends upon the intensity of, and the time through which the sec
ond change (the dynamochemical) influence are in operation. )

. In addition to the two changes mentioned above, the following
factors also influence the varieties of coal which may be obtained
from vegctable matter:2
1. Differences in kind of vegetation and differences in climate in the
coal forming regions.
2. {Jength of time during which the vegetation has ‘been exposed to
he air.
3. Length of time since burial of the material.
4, Depth of burial of the material.
5. Action of heat, due to compression, or igneous intrusions.

Possibility of escape of volatile constituents after burial beneath
sediments.

7. Pressure resulting from the compression of the seam during dy-
namic changes in the enclosing rocks.

PHYSICAL AND CHEMICAL PROFERTIES OF COAL

In order that the varvious terms used throughout this report
and in thp tables accon_xpanying may be better understood, some o%
the physical and chemical propertics will be briefly described.
PHYSICAL

' Speci_ﬁc GI"a,vity.' The specific gravity of a substance
is the ratlo of; its weight in air, to the weight of an equal volume
pf water at 4°C. When the specific gravity of a specimen of coal
is desired, it can be roughly determined by first weighing the spe-
cimen in air (W), then in water (W,). Since the volume of a sub-

stance is equal to the amount of water displaced, the specific gr
stance | splaced, v-
ity is found by the following formula: P ere

Sp. Gr. =

W — W,

__Hardne;s. The hardness of coal can be determined by its
ability to withstand abrasion. The hardness of coal varies from
soft. lignite to that of hard anthracite. The hardness of anthracite
varics 2 to 2.5 in Moh’s geale of hardness, which means it is 4 little
harder than ‘the finger nail. .

Fracture. Fracture describes the manner in which the
goal hreaks up into smaller fragments, and is an important factor
in recognizing the types of coal by megascopic examination. An-

2. Moore, Kdward 8., Coal: John Wiley & Sons, Ine., N. Y., p. 160, 1922,

CHEMICAL PROPERTIES OF COAL 17

thracite usually breaks with a conchoidal fracture, as also does can-
nel coal, but the other varieties of coal (bituminous) generally have
a rectangular or cubical fracture. Lignite breaks into rough, flat
and elongated blocks.

Color and Streak. The color of coal varies from light to
dark brown (lignite) to grayish black or jet black of the higher
grades (bituminous and anthracite). The streak is the color of the
powdered coal, and can be determined by making a mark on a piece
of unglazed poreelain. The streak of a coal below the grade of bi-
tuminous is brown to yellow. The bituminous and cannel coals have
a brown to black streak, and anthracite a black streak.

Luster. Luster is the manner in which coal reflects light
from its surface, and this property is often used to determine the
variety of coal. Anthracite usually has a bright to almost sub-me-
tallic luster, and that of mineral charcoal is always dull and earthy.
1n bituminous coal there are interlayered bright and dull bands.

CHEMICAL

In order to determine some of the chemical properties of coal,
the method known as ‘‘agpproximate analysis’’ is used. By it is
determined the moisture, volatile matter, fixed carbon, ash and sul-
phur content. Phis method is used for practical purposes, since it
is more readily made and furnishes all data necessary for the pur-

pose of determining the quality of coal.

Moisture. Moisture is the amount of water to be found in
coal. Tt is determined by placing a weighed sample to be tested in
a pre-heated oven (104" to 110°F), through which is passed a cur-
rent of dry air. The difference in weight of the sample before and
after heating in the oven gives the data for computing the percent-
age of moisture. -

Volatile Matter-  Volatile matter is the vaporizable ma-
terial which the coal contains. The standard method of determining
the volatile matter is by placing a weighed sample of coal into a
specially constructed furnace where it is kept at a temperature of
950° T. (+20° C.) The sample is heated for seven minutes and then
removed from the furnace. When cool, the sample is weighed again.
The loss of weight minus the moisture content equals the volatile

matter.

Ash. The ash of coal or coke is a non-combustible mixture of
silicates, oxides, carbonates and sulphates of the various metallie
elements. The composition of the ash is of no great importance un-
less the coal is to be used for metallurgical purposes. To determine
the ash content, the sample is placed in a furnace at a Jow tempera-
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ture, and gradually heated to redness. When ecool, the difference_in
weight before and after heating will give the amount of ash contain-
ed in the sample. .

Fixed Carbon. The fixed carbon content is always deter-
mined as follows: 100—(percentage of moisture+percentage of ash
+ percentage of volatile matter) = fixed carbon.

Sulphur.  Sulphur is important only in coal that is to be
used for metallurgical purposes. The method of determining it
need not be given here. :

Calorific Value. The unit of heat is the DBritish Thermal
Unit (B. t. u.) which is the amount of heat necessary to raise one
pound of water 1° F. The expression ““coal has a ecalorific value
of 8,000 B. t. u.”’” means that upon burning, one pound of coal will
produce cnough heat to raise 8,000 pounds of water 1° T, or it will

raise 1,000 pounds of water 8° T.

Table No. 1. Analyses of Oklahoma Coals
SAMPLE  MO0IS-  VOL.  FIXED SULPH- PHOS- AUTH.
NO.  TURE MATTER CARBON  ASH UR  PHOR- B.T.U. ORITY*
ous
1L, 5.96 36.03 @ 4444 § 1048 300 11,849 a
2. 1 492 3776 4191 10.78 460 | 11,793 o
3. 215 | 42.10 38.18 14.07 850 e 5,545 K
4. 0.00 | 40714 - 50.70 6.60 226 | 0.01 | e -
5. 468 ' 3173, 33.93 15.39 82T ¢ 10,502 a
6. 630  36.66 34.61 16.01 642 10,500 a
7. 5.65 | 38.55 40.48 10.90 4.42 11,768 a
‘8. 6.24 35.44 4533 12.99 3.86 12,027 b
9. 3.56 | 4161 4112 13.71 456 ¢ 0024 | b
102, | 375 | 3815 45.77 12.33 383 e | e b
10b, | 4.69 | 39.76 | 46.06 9.49 374 12,071 b
11. 5.2 t 37.89 41.99 10.26 464 | 11,896 2
12. 332 | 4109 43.36 911, | 312 ! 13,017 a
13. 460 | 3241 | 4291 19.99 832 | e | e b
14. 5.54 38.12 | 4042 1116 4.76 11,726 a
15. | 560 | 4151 38.75 10.84 3.30 12,409 a
16, | 542 | 3647 1 49.18 6.98 195 | 12,557 2
1. 497 . 3654 1 42.66 12.70 3.13 12,204 2
18. | 466 . 3825 43.94 9.84 3.31 12,732 &
19. | 252 | 3524 | 5425 6.08 1.61 - 13,693 a
20. 2.4 3773 | 5091 7.1 0.38 13,529 a
21. ] 0.82 . 35.36 40.73 16.35 7.93 12,146 a
22. | L0¢ ; 3610 4473 | 1345 447 13200 | La
23. 0.63 | 20.65- | 3612 27.48 6.11 10,716 2
2. | oot | 33.95 41.85 18.12 5.21 12,376 2
2. | Lot | 8184 54.60 5.23 0.82 14,141 2
26. | 232 . 38.08 53.00 5.04 1.49 14,049 o
27. . 182 | 3848 52.01 5.92 0.87 13,996 a
28. | 356 | 3622 5144 | 681 1.97 13,053 a
29. | 2060 1 3736 52.86 6.46 0.70 . 13,707 a
30. | 1.68 38.05 . 5444 4.62 12l e 14,547 a
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SAMPLE MOIS- VoL, FIXED SULPH- PHOS- - AUTH-

NO. “TURE MATTER CARBON ASH UR PHOR- B.T.U. ORITY

ous
31. 3.42 37.41 56.47 1.90 0.80 14,441 a
32. 3.32 37.20 53.96 4.05 1.47 13,932 a1
33. 3.21 40.28 50.87 4.41 1.23 13,989 "y
34. 3.55 35.85 56.43 3.07 1.10 13,788 a
35. 3.88 38,20 52.36 4.35 1.21 13,656 - a
36, 1.42 38.37 49.30 8.46 2.45 13,449 a
37. 2.55 39.37 48.49 7.01 2.58 13,506 a
38. 1.01 .39.58 52.45 5.52 144 | e 14,058 81
39. 5.03 34.18 53.88 5.39 1.52 | e 13,032 a
40. 4.80 33.91 57.47 2.42 1.40 13,169 8
41, 4.95 35.01 50.24 8.38 1.42 12,648 a
42, 2.56 37.69 48.86 8.11 2.78 o 13,077 a
43, 4.79 37.30 47.58 10.33 3.93 13,005 a
44. 2,12 39.37 50.47 6.95 1.09 13,781 "
45, 4.54 . 37.50 49.40 856 | . 12,710 b
48, 2.97 40.43 48,22 8.38 3.05 12,591 b
47, 2.93 39.02 47.75 10.30 3% : J IO I b
48, 3.45 37.45 47.82 11.28 3.67 12,258 -
49a, 3.00 37.10 50.03 9.87 3.20 | e | e b
49b. 3.61 38.99 49.73 7.67 3.27 b
50. 5.46 34.69 51.84 6.37 1.64 | a
51. 2.19 40.35 48.23 5.06 3.27 a
52, 2,01 37.01 49.22 8.54 2.32

53 2.93 40.95 49.68 G.44 | e | e a
54 2.99 35.72 56.12 3.80 L3T | e a
55. 2,64 36.02 54,72 5.42 1.20 a
56. 2.50 35.82 53.50 6.79 1.39 a
57. 1.91 36.40 54.63 6.11 0.95 a
58. 1.98 36.06 55.37 5.52 LOT | e a
59. 7.05 14.50 | 39.25 42.43 597 | veen a
60. 1.74 37.00 56.86 © 4.40 0.65 0.014 R b
61. 3.55 34.92 55.53 4,75 1.25 | e 13,865 a
62, 3.23 35.86 56.66 3.04 1.21 | e 14,343 a
63. 1.68 41.00 51.91 5.41 2.72 0.012 | i b
64, 4.32 38.57 48.42 7.30 139 | e 13,358 ay
63, 2.17 37.95 54.88 3.98 1.02 14,691 a
66. 171 37.46 55.47 4.48 0.88 14,310 a
67, 3.10 37.91 50.79 6.56 1.64 '13,690 -
68. 2.42 40.06 48.02 6.36 3.14 13,764 a
69. 2.95 35.85 44,46 14.14 260 | e 12,049 a
70. 1.85 39.01 46.43 9.53 3.18 | 13,004 a
71 4.04 39.44 47.44 5.88 3.20 13,350 a
T2a. 1.46 39.04 53.10 6.40 1.38 14,040 b
72b. 1.30 38.90 52.15 7.65 158 | e | e b
73a. 1.70 37.19 49.79 11.32 1.56 12,874 b
73b. 1.66 38.29 49.84 10.21 LB0 | v L e b
74. 3.71 36.21 50.31 9.77 1.39 13,414 b
73. 2.59 40.25 49.85 5.17 214 | e 13,833 ai
76. 3.00 39.34 50.86 5.66 114 | e 13,701 a
7. 2.45 37.92 52.82 5.91 0.90 13,932 a
8. 2.25 38.01 47.39 10.08 2.27 | e 13,112 a
79. 2.07 39.74 47.42 8.56 2.21  } e 13,263 a
80. 2.08 37.52 56,02 4.38 0.80 0.016 | ennene b
81. 3.72 34.86 51.57 8.89 0.96 | . 13,244 a
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SAMPLE
NO,

82,
83.

. 06.

99.
100.
101.
102.
103,
104,
105.
108,
107,
108.
109.
110.
111,
112.
113.
114.
115.
116.
117.
118.
119,
120.
121,
122.
123.
124.
1.25.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.

COAL IN OKLAHOMA

MOIS-  VOL.  FIXED SULPH- PHOS-
TURE MATTER CARBON  ASH UR PHOR- B.T.U Gh’m
ous
: zz:«rx : 3447 | 5287 ' 843 0.83 13,207 a
boLes | 3499 55.95 565 , 1.46 13,826 a
L8 37.95 54.07 546 | 0.70 14,055 a
‘- fg:) 2&;;3 37.42 R56 221 | 13,263 a
oL 5. 58.00 6.00 | .. 13,960 c
| ;g; zzr 58.42 5.02 1.80 14,237
) 32.45 60.26 3.47 0.90 14,389 -
;024 15.13 | 80.00 4.63 1.22 b
D094 | 1588~ | 7247 9.25 146 | . o 2
o048 | 2382 66.69 9.01 4.64 0.02 b
o057 | 2630 66.64 5.25 116 | e d
0.55 } 23.02 64.21 12.22 | 5.81 0.20 b
o152 | 3276 59.90 4.52 180 | 14,389 .
. 397 | 3338 54.53 7.04 ¢ 108 | ... 13,302 a
L 659 l 3317 | 51.99 124 | oLor a
i nes | 3086 49.36 1256 | 154 | 11,809 a
.20 | 32.60 60.10 210 0.90 | 13,316 e
570 | 32.65 5I.10 | 10.55 2.50 | 11,620 £
482 ' 27.93 45.29 | 21.96 1.48 ! F T e e
7.65 33.96 46.30 12.09 1.80 ! 12,728 b
5.01 36.99 | 50.82 5.03 195 I 13,478 a
550 .61 | 4984 1 734 L7 12,015 a
5.80 42,82 53.82 ‘ A6 0 190 | L. . 12,900 f
2.11 22.66 60.83 | 7.24 1.16 14,026 a
2.87 41.19 48.65 1 5.02 ;227 | 13812 | .
0.17 | 155L—| TLOL | 1331 | 120 : 0.90 b
017 1653 - | 503 1 088 | 033 b
024 | 15131 8000 | 463 | 122 | o140 b
0.6 | 1420.| 7656 841 | 124 e f b
235 | 3242 58.47 4.32 242 | : h
0.22 | 2354 «| 66.16 10.08 4.33 0.031 ' b
1.04 37.96 55.84 5.16 2.00 0.012 ! b
254 | 30.90 62.37 3.56 0.60 | h
| 185 | 30,01 46.53 9.53 3.08 ! a
TOB6L 0 2002 6610 9.32 0.95 | .. ‘
0.22 2354 - | 66.16° 10.08 4.33 031 & e I o
5.60 34.83 47.38 1129 | 291 | . i 12820 | b
0L 1 3457 5708 | 501 | 143 Poas
1.66 23.01-" | 7247 ‘ 1.92 0.91 ! Pt
1.60 . 24.83. 68.60 205 190 0 e Py
6.26 | 27.16 64.17 184 | 056 | ... C
1.25 | 2249 .| 62.18 7.88 | 6.18 | b
6.30 | 3078 59.92 211§ 087 | ... | i h
1.62 ¢ 32.97 55.79 .65 | ‘ ........ 1 i h
143 3815 5076 | 966 | 138 : o012 | b
0.40 | - 1823~ | 7658 | ... UOL06 ! ! o
0.45 | 20.89 68.86 9.80 ’ 0.69 | o063 T
o048 22,08 | 7L28 621 | 113 | 01z | .. b
118 | 1632 -] 1051 69.53 | 246 | e | 18T e
1.85 15.86 - 63.11 17.86 l 132 | ... | 11,920 | a
| 255 41.58 42.38 9.99 | 352 | Trace | 13,162 * a
i 36.03 5650 7.2 | L8 . ©o13,239 |1
...... 3687 | 5881 | 432 | 140 Po13,000 | 1
...... 34.50 52.34 1816 ' 1.50 e 14,000 1
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SAMPLE = MOIS- VoL, FIXED SULPH- PHOS- AUTH-
NoO. TURE MATTER CARBON ASH UR PHOR- B.T.U. ORITY
ous

186, | e 3537 | 5442 1021 147 . 13,449 i
137, | .. 35.31 58.29 = 620 ' 0.6 ° {13,637 ‘ 1
138. | 2.83 34.14 ' 55.40 ' 6.93 ' 0.70 . 13,770 1 a
139. 1 183 38.66 54.23 | 422 0.96 14,218

140. @ 2.28 38.61 52.86 ' 522 ., 1.03 14,009 *

141. 2.30 3779 | 53.42 '5.48 1.01 13,959 |

142. ' 2.64 3525 | 5485 | 6.03 1.21 13,804 | &
143, 1.87 35.30 5409 | 754 1.20 13,734 &
144, 1.49 37.83 | 53.06 1 7.62 1 LOL ' 0.0238 | e by
145. 3.60 1513 ' 64.45 1513 163 | e 12,208 ¢ a
146. 2.80 36.51 53.53 6.73 | 138 13,826 . &
147, | 2.60 37.74 ‘ 50.63 1 7.81 1.22 1~ . 13,322 | =
148. = 258 35.62 | 50.98  10.82 491 13,085 I m
149. 519 ' 3665 , 59.85 350 .. i 14,185 n
150. 417 | 3651 | 55.58 AL | 13,350 ! n
151. 4.24 37.22 | 56.01 6.77 e 13,641 | n
152. 5.53 37.08 57.63 5.29 . . 14,012 | n
153. 4.80 3679 | 57.20 6.0l . 1 e . 13,759 © n
*a.  Oklahoma Geologlcal Survey, a;. Oklahoma Geol. Survey and Coal Company. b. U. S.

Geological Survey. c¢. Unlon Coal Co. d. Rallroad Company. e. Fairbanks-Morse Mfg. Co. f. St.
Louls Sampling and Testing Co. g. A, C. Fleldman, Chemist, Division of Mine Accldents. U. -
8. Geol. Survey. h. N. F. Drake, l. A. S. McCreath, State Chemlist of Pa. }. Mexilcan Guif
Coal & Transportation Co. k. BE. E. Burlingame & Co., Denver, Col. 1. Bur. of Econ. Geol. &
Tech, Univ. of Texas. m. Kansas City Testing Laboratory. n. U. S. Bureau of Mines.

Location and Description of Samples of Oklahoma Coals Used

in Analysis Given in Table No. 1

SAMPLE
NUMBER LOCATION AND DESCRIPTION

1. Lehigh bed, Mine No. 5, Coalgate. Minc run coal, taken from fresh face. Six inches of
bone at the top of coal.

2. Lehigh bed, Mine No. 5, Coalgate. Taken from car at tipple.

3. Lehlgh ‘bed, Mine No. 5, Coalgate. Sample taken from bony coal at top of seam.

4, Lehigh bed, Mine No. 5, Coalgate. Represents screened coal.

5. Lehigh bed, Mine No. 1, Midway. Taken from block of coal on exhibit at the Mineral
Bullding, State Fair grounds, Oklahoma City.

6. Lehigh bed, Mlne No. 1, Midway., Taken from carload designated as mine run coal.

7. Lehigh bed, Mine No. 5, Lehigh. Sample taken at mine from working face,

8.~ McAlester or Lehigh bed, Mine No. 5, one half mlle north of Lehlgh. Sample taken from
carload lot, over one Inch screen; 60 per cent small, 40 per cent slack.

9. Lehigh bed, Mine No, 5, Lehigh. Taken at mine from ear ready for shipment.

10. (a and b) McAlester or Lehigh bed, Mine No. 5, Lehigh. Samples from mine. (a) from
the 8th south entry, No. 5 slope; (b) from 3rd north entry, No. 4 slope.

11. Lehigh bed, Mine No. 6, Phillips. Mine run coal, taken In 10th south entry from fresh
solld face.

12. Lehigh bed, Mine No. G, Lehigh.

13. MecAlester or Lehigh bed, Mine No. 5. Taken from carload of pea and slack mixed.

14. Lehigh bed, Mine No. 8, Lehigh. Taken in the mine at the first south entry. Represents
a mine run sample.

15. Lehigh bed, Mine No. 8, Lehigh.

16. Lehigh bed, Mine No. 10, Coalgate. Taken in mine on fresh working face on the 10th

west, upper left.
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SAMPLE .
NUMBER LOCATION AND DESCRIPTION
17. Lehigh bed, Mine No. 12, near Coalgate. Represents carload of mine run coal belng
loaded at tipple. .
18. Lehigh bed, Mine No. 14, ('Eonlgate. Sampled in the 7th west entry. :
19. McAlester bed, Mine No. 3, northwest McAlezter. Taken from the mine on the 12th east
entry. '
20. McAlester bed, Mine No. 4, Craig, Taken from carload of nut coal after dellvery.
21. Witteville bed, Mine No. 1, north of Quinton, Witteville. Taken from two mine cars
which had just come from the mine.
92. Witteville coal, Mine No. 6, northwest of Quinton. Taken from principal part of bed.
23. Wittevllle, Mine No. 6, northwest of Quinton, Taken from coal chute from the compact,
bony layer of the bed.
24, Witteville coal, Mine No. 6, northwest of ‘Quinton. Taken from coal after screening.
95. Upper Hartshorne, Mine No. 2, Wilburton. Taken according standard specifications.
96. Upper Hartshorne, Mine No. 3, Wilburton. Taken from a working face in the mine.
27. Upper Hartshorne bed, Mine No. 3, Wilburton. )
28. McAlester bed, Mine No6. 9, Baker, northwest McAlester. Taken from a working face,
room No. 4, 5th cast entry. ’
29. Lower Hartshorne bed, Mine No. 29, Haileyvllle. Taken in the mine, and represents full
thlckness of coal.

30. Lower Hartshorne bed, Mine No. 1, Halleyville. Taken from block of coal on exhibit at
the Mineral Buflding, State Falr grounds, Oklahoma Clty.

31. Lower lartshorne bed, Mine No. 2, southwest of Haileyvllle. Taken from the mine, gnd
representy fudl thlekness of coal,

39, Lower Hartshorne bed, Mine No. 2, Halleyvilie.

4. Lower Nartshorng bed, Mine No. 3, near Halleyvllle.

34, McAlester bed, Mine No. 6, southwest of Hafleyvllle, Taken from carload of lump coal,
ready for shipment.

35. McAlester bed, Mine No. 6, southwest of Halleyville. Taken from working face of mine,
and represents full thickness of coal.

36. Lower Hartshorne bed, Mine No. 1, Lutle, Taken from g fresh face in the mine, near end
of slope, 1,200 fcet from the entry. .

37. Lower Hartshorne bed, Mine No. 4, Lutle. Taken from a fresh face In mine, near end
of slope, 1,200 fcet from the entry.

38. Lower llartshorne bed, Mine No. 4, east of Lutle.

30. McAlester bed, Mine No. 1, Plttsburg. Taken in third west entry from a working face.

40. McAlester bed, Mine No. 1, Plttsburg. Represents carload chipment of well screened
coal.

41. McAlester bed, Mine No., 1, Plttsburg. Taken from car of mine run coal.

42. MecAlester bed, Mine No. 1, Pittsburg. Selected sample, lump coal.

43. McAlester bed, Mine No. 1, Pittsburg. Taken from carload; small coal, 50 per cent),
slack, 50 per cent.

44, McAlester bed, Mine No, 1, Pittsbure.

45, MeAlester bed, Mino No. 1, Pittsburg.

46. MeAlester bed, Mine No. 1, Pittsburg. Taken at mine in 2nd west air course.

47. McAlester bed, Mine No. 1, Plttsburg. Taken at mine in 5th east air course.

48. McAlester bed, Mine No. 1, Plttsburg. Car sample of mine run coal. .

49. (a and b) McAtester bed, Mine No. 1, Pittsburg. Sample (a) coal as shipped, (b) washed
coal.

50. McAlester bed, Mine No, 2, Pittsburg. From fresh face, 2nd east entry.

51, McAlester bed, Mine No. 2, Pittsburg. Selected tample, lump coal.

52. McAlester bed, Mine No. 2, Pittsburg.

53. McAlester bed, Mine Nos, 1 and 2, Pittsburg. Taken from sack of washed slack from
washer at Mine No. 2.

54. McAlester bed, Mine Nos. 2 and 3, Dow. From a car belng loaded from trlps from both

mines.
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SAMPLE
NUMBER -LOCATION AND DESCRIPTION ]
55. McAlester bed, Mine No. 5, Dow. Taken at mine on 1st south, off north plane.

56.

57.

58.

59.

60.
61.

62.
63.
64,
65.
86.
67.
68,
69.

70.

71,
72,

73.

78.

79.
80,

81.

82.

83.

85.

86.

87.

89. |

McAlester bed, Mine No. 8, south of Krebs. Taken from face at end of mine tlope, 4,500
feet from mouth.

McAlester bed, Mine Nos. 2, 5, and 9, McAlester area. From carload of washed nut
coal, as shipped from washer at Krebs.

McAlester bed, Mine Nos. 2, 5, and 9. McAlester area. Taken from carload of washed
nut coal, as shipped from washer at Krebs.

McAlester bed, Mine Nos. 2, 5, and 9, McAlester area. Taken from refuse of the coal
from washer at Krebs. )

McAlester bed, Mine No. 10, Krebs. From coal at mine, ready for shipment.

McAlester bed, Homer slope (?) north of Krebs. From working face and represents fuil
thickness of coal. -

McAlester bed, north of North McAlester. From pile of coal j_gst removed from mine.
Hartshorne bed, Mine No. 1, Hartshorne. Taken at mine from coal ready for shipment.
Lower Hartshorne bed, Mine No. 3, Gowen. .
McAlester bed, Mine No. 5, Alderson. Taken from fresh working face in room 28, 2nd
east entry.

McAlester bed, Mine No. 5, Alderson. Taken from block of coal on exhibit at the Mineral
Building, State Fair grounds, Oklahoma City. )
Lower Hartshorne bed, Mlne No. 7, one mile east of Hartshorne, From working face in
1st north, 3rd east entry.

Lower Hartshorne bed, Mine No. 7, one mile east of Hartshorne. Taken from carload of
lump coal at tipple.

Lower Hartshorne bed, Mine No. 7, one mile east of Harlshorne. Represents carload of
slack coal.

Lower Hartshorne bed, Mine No. 7, one mile east of Hartshorne, From block of coal on
exhibit at the Mineral Buildlng, State Fair grounds, Oklahoma City.

Lower Hartshorne bed, Mine No. 7, Hartshorne.

(a and b) Lower Hartshorne bed, Mine No. 8. (a) from room No. 14, off the east entry;
(b) from. room No, 16, off the 7th west entry.

(a and b) Lower Hartshorne bed, Mine No. 8, Hartshorne. Mine run coal (&) car sam-
ple; (b) from quantity to be used for coking tests.

Hartshorne bed, Mine No. 8, Hartshorne. ¥rom carload of nut and slack.

Lower Hartshorne bed, Mine No. 8, Hartshorne. .

Lower Hartshorne bed, Mine No. 40, Gowen. From working face In the 1st west entry.
Lower Hartshorne bed, Mine No. 2, Pocahontas. From a working face in the 6th east
entry.

Lower Hartshorne bed,Mine No. 2, Pocahontas. Represents carload of lump coal as loaded
at tipple. :

Lower Hartshorne bed, Mine No. 2, Pocahontas. Sample carload of lump coal.
McAlester bed, Mine No. 1, one mile west of North McAlester. From car ready for ship-
ment. . .
McAlester bed, Mine No. 2, west of North McAlester. Represents carload lot of mine
run coal.

McAlester bed, Mine No. 2, west of North McAlester, From mine. car just loaded from
6th west entry.

Panama bed, Mine No. 4, Ardmore. Taken at beglnning of 9th west entry.

Panama bed, Mine Nos. 3 and 4, Ardmore. From carload of lump coal as shipped.
Panama bed, Mine Nos. 3 and 4, Ardmore. Carload sample of lump coal, loaded from
both mines.

McAlester bed, Mine No. 5, northcast of McAlester, Average from several analyses from
the mine.

Lower Hartshorne bed, Mine No. 1 (7) Hughes.

Lower Hartshorne bed, Mine No. 2, Hughes.

Panama bed, Mine No. 1, west of Panama. Standard sample taken,
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SAMPLE

NUMBER LOCATION AND DESCRIPTION

90. Panama bed, Mine No. 2, west of Panama. Taken from car at tipple; loaded two days
before.

91, Upper Witteville bed, (Mayberry), six miles from Witteville statlon, sec. 15, T. 7 N,,
R. 25 E. Standard mine run sample.

92. Wiltteville coal, Minp near Wittevilie. Selected sample.

93. Upper Wltteville bed, (Mayberry), Mayberry Mine, sec. 11, T. 7 N,, R. 24 E. Standard
sample taken.

94, TLower linrtshorne bed, Mine No. 1, Red Oak.

95. Ientyetta bed, Mine No. 1, Henryetta, Sample taken from block on exhibit at the Min-
ernl. Bullding, State Falr grounds, Oklahoma City.

96. Henryelta bed, Mine No. I, C. C. & M. Co., near Henryetta, Taken from working face
in mlne.

97. Henryetta bed, Mine No. 1, C. C. & M. Co., near Hennettn Represents car of mine run
conl.

98, Henryetta bed, Mine No. 1, Henryetta. From 100 pound sample of coal shipped by Creek
Coal & Mining Co.

09, Henryetta bed, near Henryetta. Sample furnished by coal company.

100. Henryetta bed, Mine No, 1, near Henryetta. Sample of dust from near east roadway.

101. Henryetta coal, Mine No. 1, near Henryetta. Taken from carload jot mine run; lump
20 per cent, small coal 40 per cent, slack 40 per cent.

102. Henryetta bed, Mine No. 1, Victoria Coal Co., near Henryetta. From working face in
mine.

103. Henryetta bed, Mine No. 1, Victoria Coal Co., near Henryeita. Represents carload of
ming run conl, nn Jonded Tfrom mine,

104. HMenryelta bed, Mine No. 5, Victorla Coal Co., near Henryetin.

105, Plttsburg bed, Mine No. 5, we t of McCurtaln,

106. Lower Huartshorne bed, Mine No. 1, Double Day.

107. Lower Pitisburg l)ed,‘ Double Day. Standard sampie taken.

108. Lower I'lttshurg bed, Double Day, near sec. 7, T. 8 N., R. 27 E. Standard sample taken.

109. Plttshurg bed, Ozark Mine, Pittsburg, sec. 21, T. 8 N., R. 25 E. Standard sample taken.

110. Plttsburg bed, Mine No. 2, Plttsburg. Designated as seml-anthracite.

111, McAlester bed, Mine at Alderson.

112. Cavanal coul, three-fourths mile north of Cavanal station, Standard sample taken.

113. Hartshorne bed, Hughes, two mlles enst of Krebs. From product of mine ready for ship-
ment.

114. McAlester bed, Carbon (Cherryvale).

115. Lower liartshorne bed, Mine No. 7, Hartshorne. From block of coal on exhiblt at the
Mineral Bullding, State Falr grounds, Oklahoma Clty.

116. Lower Iurtshorne bed, Mine No. 3, Wilbur.

117. Cavanal coal, three-fourtha mile north of Cavanal statlon. Standard sample taken.

118. Average analysis of four Oklahoma coals, taken from carload lots of Henryetta. Hart-
gshorne, McAlester, and Lehigh beds.

119. Lower Hartshorne bed, Mlne No. 1, Oak Ridge Coal Co.

120. McAlester bed, two miles west of Stigler.

121. McAlester bed, three miles wect of Sansbols.

122. McAlester bed (?) four and one half miles west of Chelsen.

123. McAlester bed, one and one half mlles northwest of Starville.

124. Mayberry bed (?) 12 miles south of Okmuigee.

125. Mayberry bed (?) four miles northeast of Reams.

126. Upper Harishorne bed, Mine No. 1, west side of Wilbur. Standard sample taken.

127. Hartshorne bed, Potter Mine No. 1, one and one half miles southwe t of Dow, sec. 3,
T. 5 N., R, 25 E. Standard sample taken.

128. Harlshorne bed, DPotter mine. Onc and onc half miles southwest of Dow, sec. 3, T. 5

N., R. 25 1. Standard sample taken.
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and then at a higher temperature, of giving off the volatile consti-
tuents as bubbles of gas. If the heat is stopped after the expulsion
of the gas there remains on cooling a gray, hard, cellular mass called
coke. The non-coking coal may resemble the other in all outward
appearances, but differs somewhat in the hydrogen-oxygen ratio.
It burns without softening, and leaves a powdery mass instead of a
cellular coke. The great majority of Oklahoma coal is bituminous.

Cannel Coal was originally known as candle coal, due to the fact
that it burns with a bright flame much like the flame of a candle.
It is dull black in color, has a distinet conchoidal fracture, and a low
specific gravity. Ignition is very easy due to the high percentage
of volatile matter which it contains. It differs markedly from other
coals in the character of materials which compose it, being formed
from the spores of plants.

Semi-Bituminous is the name adopted for coal containing from
11 to 15 per cent of volatile matter. This type is both coking and
non-coking. .

Semi-Anthracite is used for coals found between semi-bituminous
and anthraeite. The econchoidal fracture of anthracite is not so well
developed, and it crumbles more readily in the fire and burns more
rapidly due to high percentage of volatile matter. This coal has a
greater value than anthracite for heating purposes because of this
more rapid combustion, and is extensively used for steam coals.
There is considerable semi-anthracite coal in Oklahoma.

Anthracite coal is more frequently known in the United States as
hard eoal. It is iron black in color, has a dull, sub-metallic luster,
and does not soil the fingers when handled, as does bituminous coal.
It burns with a pale bluc flame, emits little odor, and does not coke.

The ealovific value of anthracite is not as great as that of semi-bi-

tuminous or lower grades, because the low volatile content does not .

permit rapid combustion and it therefore does not produce the high
temperature which is necessary for some uses. Oklahoma has no
true anthracite. :

The table opposite shows the comparison of various coal classi-
fications, which were built up, for the most part, from data obtained
by the proximate analysis.

COAL IN OKLAHOMA

The workable coal area in Oklahoma comprises only a small
portion of the State, active mining operations being carried on in all
Latimer, LeFlore, Muskogee, Okmulgee, Pittsburg, Rogers, Tulsa,
or part of 12 counties, which inelude Atoka, Coal, Craig, Haskell,
Latimer, LeFlore, Muskogee, Okmulgee, Pittshurg, Rogers, Tulsa
and Wagoner. The arca actually underlain by the coal amounts to
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approximately 12,000 square miles, and which, according to esti-

mates of the United States Geologi i
prates of the Urd eological Survey, contains 79,000,000,_—

There are in Oklahoma at least seven beds o '
several too thin to be considered of value. fP}Yeor\I;z?i{eagfealbilég
range in thickness from two to six feet and locally reach seven or
eight feet.. The maximum aggregate thickness where aversge con-
ditions exist would be about 20 feet. Except in a few places there
are only one to three beds available in a given area. The average
%hlckness of the beds in the main part of the field is about four feegt
n a part of the workings of Mine No. 19, Wilburton, the two Harts-.
horne beds come together, having the appearance of a single bed
separated by a thin clay parting, and giving a total thickness of
nine feet-of coal. In most parts of the field where these two beds
occur they are about 40 feet apart. PLATE II

BUREAU OF MINES RESCUE STATION, McALESTER

At the date of the earliest record of ion i

al coal productio -
nl1a (1880) the production amounted approximatelyn '2(1)1 glzciaélé)o
short tons. From that date to the beginning of 1925, the state "has
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produced approximately 91,000,000 short tons of coal, with an al-
most steady increase from the date of the first recorded production.
The state reached its peak of production in 1920, when 4,849,288
short tons of coal were produced.

Table No. 3—Amount and Value of Coal Produced in Okla-
: homa®—1885-1924 :

Year Short Tons | Value

1885 - 500,000 $ 800,000*
1886. 534,580 855,328
1887 B . 683,911 1,286,692
1888 761,986 1,432,072
1889 752,832 : 1,323,807
1890 869,229 1,579,188
1891 1,091,032 1,897,037
1892 1,192,721 2,043,479
1893 1,252,110 2,235,209
1894 969,606 1,541,293
1895 1,211,185 1,737,254
1896 1,366,646 1,918,115
1807 1,336,380 1,787,358
1808 1,381,400 . 1,827,038
1890 1,537,424 2,199,785
1900 1,022,300 2,788,224
1901 3,421,781 3,915,268
1902 2,820,666 4,265,106
1903 3,517,388 6,386,463
1904 3,046,539 15,532,066
1905 2,924,427 5,145,358
1906 2,860,200 5,482,366
1907 3,624,658 7,433,914
1008 2,948,116 5,976;504:
1909 3,119,377 6,253,367
1910 2,646,226 5,867,947
1911 3,074,242 6,921,494
1912 3,875,418 7,867,331
1913 4,165,770 8,542,748
1914 3,988,613 8,204,015
1915 3,693,580 7,435,906
‘1916 3,608,011 7,525,427
1917 4,386,844 12,335,413
1918 4,813,447 17,508,884
1919 3,802,113 14,544,400
1920 4,849,288 23,234,000
1921 3,362,623 15,546,000
1922 2,802,511 11,527,000
1923 2,885,038 10,874,000,
1924, 2,800,000* o 110,640,000%
TOTAL 89,220,284 - $246,277,457

sEstimated.

3—From Mineral Resources, U. 8. Geol. Survey.
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There are a number of factors which have tended to curtail
the production of coal in Oklahoma. Of the principal ones to be
considered are the labor situation, the competition of coal from
other states,*and especially the .substitution of other fuels, chiefly
natural gas, in place of coal. Another factor which may be men
tioned is the increased economy in the use of coal.

There have been two strikes in the State which have effected
the coal production. The first oceurred in 1910, and the second in
1919. During the suspension of work, many of the miners went to
other states where mines were int operation, and when the mines in
this state reopened there was a shortage of labor, so that mines
could not be operated to their full capacity. Also the car supply
was directed to other districts, so that some time was required to
restore normal conditions. It was at this time that coals from other
states made such heavy inroads in the Oklahoma market. The
state reached normaley from the 1910 strike about 1912, and the

-production since then shows a steady increase until 1919, when the

second strike oceurred. By the end of 1920 the State had entirely
recovered from its effects as far as production is concerned, as evi-
denced by the output of 4,849,288 short tons for that year, which is
the peak production for the state. ’

Qince then there has been a very material decrease in produc-
tion due mainly to the inereased use of oil and gas in place of coal
as a fuel. The immense quantities of oil produced in the Mid-Con-
tinent fields has resulted in the adoption of ojl burning engines by
the railroads, and the discovery of a number of large gas fields has
resulted in the adoption of this fuel in nearby cities and towns, all
of which has resulted in a very material decrease in the domestic
consumption of coal.

Figure 2 shows graphically the variations in the coal production
of Oklahoma and adjoining states from 1912 to 1924. The total bi-
tuminous eurve for the United States is also given to furnish a com-
parison with the production of the states in this region. The curves
also show an increase from 1916 to 1918, and a sharp decline for
1919 with a recovery for the next year. Oklahoma is the only state
shown having a greater production in 1920 than in 1918. The 1921-
24 portion of the curve show marked declines as a rule, which is
largely the result of the substitution of oil and gas for coal.
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Figuro 2 . . .
Oklahoma reached its highest rank among coal producing
states during the last fifteen years (1914 and 1917), when the state
was the 15th in rank. In this same 15 ycar period its Jowest rank was
19th in 1923, but the next year it climbed back to the 16th place.
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PLATE III

VARIOUS GRADES OF COAL READY FOR SHIPMENT

DESCRIPTION OF COAL SEAMS BY DISTRICTS

 McALESTER DISTRICT

There are four beds of workable coal in the MecAlester Distriet,
namely : the lower Hartshorne, the upper Hartshorne, the McAlester
and the Secor. The deepest bed is the lower Hartshorne which is
workable throughout most of the distriet. It averages about four
fcet in thickness, but imthe Wilburton District in one or two tracts
it has a thickness of six feet.

The upper Ilartshorne bed is workable only in the Wilburton
District, where it has a thickness of four feet of clean coal and oc-
eurs about 50 to 60 feet above the lower Hartshorne. The upper
Hartshorne varies in thickness from two to four feet.
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PLATE IV

MINE ROOM, SHOWING COAL BED DIPPING 38°

The MecAlester bed lies from 1,200 feet to 1,300 feet above the
upper Ilartshorne and generally varies in thickness from three to
four feet, but in few instances it reaches a thickness of five feet.

The Secor bed lies in a shallow basin above the McAlester bed
southwest of the city of MeAlester. It is considered to be the
same as the Witteville and Jones Creek coals. It varies in thick-
ness from two to two and a half feet, usually lying at low angles of
dip close to the surfacc and can be easily stripped.

WILBURTON DISTRICT

There are three beds of coal in the Wilburton District, namely ;
the lower Hartshorne, the upper Hartshorne, and the McAlester.
Only the Hartshorne beds are found to be workable; the McAlester,
on account of its thinness, is considered unworkable under present
conditions. '

The deepest bed is the lower Hartshorne which lies from the
outerop to 1,000 fect beneath the surface. The upper IHartshorne
lies from 60 to 90 feet above the lower Hartshorne, and the MeAles-
ter lies about 1,300 feet above the upper Hartshorne. ’

STIGLER DISTRICT 33

The upper and lower Hartshorne beds reach their greatest de-
velopment in this distriet, the upper averaging three and a half to
four feet thick, in. some extreme cases reaching five feet thick, and
the lower averaging four to five feet thick, in one or two places
reaching a thickness of six feet. As a rule these two beds are about
six feet apart, vertically, but in one or two places they approach
close énough to be mined as one bed. These beds lie at dips vary-
ing from 10 to 60 degrees, though the average ig from 15 1o 20 de-
grees. On some leased land the upper bed is mined to the exclusion
of the lower, while on others the reverse is the case. On few leases
both beds are mined simultaneously. The quality of the coal in
these beds varies, in some instances the upper bed yields coal of bet-

ter quality than the lower, in others the reverse is true.

The coal produced from these beds is used mostly for railroad
steam purposes and recently has proved satisfactory as bunker coal.

STIGLER DISTRICT

The so-called Stigler Coal Field, embracing 25,392 acres, is lo-
cated in Haskell County, Oklahoma, the necarest point about one
mile from Stigler, the county seat.

Mr- J. A. Taff, Geologist, United States Geological Survey, made
an cxamination of the coal outerop in this distriet and
segregated this coal field, acting under instructions from the Secre-
tary of the Interior, and submitted a report with reference thereto in
1904, which was approved by the Department.

In 1908 Mr. William Cameron, United States Supervisor of
Mines examined and reported upon the value of the Stigler Coal
Field, at which time there had been no drilling and very little ex-
ploring or prospecting work done in this field.

The Midland Valley Railroad had barely reached Stigler at that

‘time and Mr. Cameron did not appraise each tract, but merely eval-

ued the field as a whole and estimated at that time that one-half of
the entire area was underlain with workable coal which he evalued at
$20.00 per acre or a total of $253,920. :

“The coal bed in the field is from 22 to 30 inches thick and, from

_indications at or near the crop, lies from 18 to 60 feet below the sur-

face and consists of elean bright coal which proves by analysis to be
an excellent quality of blacksmith coal, ranking with the best in
Oklahoma, and should supply the local demand for sueh fuel which
is now entirely supplied from Pennsylvania and West Virginia;
moreover, the coal lies at a low angle of dip making it easily worka-
ble by steam shovels. Similar thin coal seams are now being strip-

ped by steamn shovels in other parts of Oklahoma and recently steam
2—G. 8.
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shovels have been installed on adjoining lands underlain with this
coal but which were not included in the segregated field. This im-
provement in the method of coal stripping gives the thin coal beds
a value which they did not formerly have, and such deposits are
now being eagerly sought by steam shovel operators, and it is there-
fore believed that this coal field will be attractive to such coal pro-
ducers.

HOWE-POTEAU DISTRICT

There are seven seams of coal in the Howe-Poteau Distriet,
namely: the lower Ilartshorne, the upper Hartshorne, the two Me-
Alester coals, the Cavanal and two Witteville coals. In the Howe
division of this distriet the only beds found are the two Harts-
horne, and two MecAlester, the lower Hartshorne being the most ex-
tensively worked. In the southern part of the Poteau division the
Cavanal lies some distance above the McAlester beds. In the north-
cern part of the Poteau division the Witteville beds lie some dis-
tance above the Cavanal coal. :

PLATE V

EXPOSULE OF HARTSHORNE COAL IN RAILROAD CUT NEAR HEAVENER

The Lower ITartshorne in the IHowe division, varies from three
to five feet thick, averaging about four feet of clear cval, with a dip
varying from 8 to 20 degrcds. This coal is used for railroad steam
purposes and in the manufacture of coke. .

The upper Hartshorne is not worked in the Howe division on
account of its thinness, where it is not known to occur in greater
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thickness than three feet, reaching this t}lickneSS only ochsjonally.
The upper Hartshorne does not outerop in the Potean d1v1s1on and
is not considered workable because of its extreme depth.

The McAlester beds are not workable in the Howe division be-
cause of their thinness. They do not outerop in the Poteau division

- and are considered unworkable because of their extreme depth.

The Cavanal coal outcrops along the foot of Cavana} Moun_taln,
where it is from two and one-half to three feet thick, with a dip of
from 6 to 10 degrees. This coal is apparently of good quality, with
splendid appearance when freshly mined, of easy access to railroad

transportat_ion and susceptible to easy and cheap minin%LATE VI

A TYPICAL OKLAHOMA SLOPE OR DRIFT MINE

The two Witteville coals outerop in Cavanal Mountain about
1,400 feet above the horizon of the MecAlester seams. T}lese l?eds are
~about-200-feet-ap art;—-vertﬂieaﬂyrt-hc-uppel;afbouﬁ._3_ﬁwl§mk—oyer
ahout 200 feet apart, vertically, the upper about 3 ft. 10 in. thick
over all, having a thin parting of shale or bony coal from one-fourth
to one-half inch thick above the center of the seam ; the lower about 4
ft. 4 in. thick over all, having a dirt band in the middle ranging
from 4 to 8 inches thick. At some places the upper coal is mn}egl aqd
at others the lower bed is mined, depending upon the condition In
which the beds oceur and the ease of mining.
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McCURTAIN-MASSEY DISTRICT

There are two beds of coal in the M in-N :
; 5 0l cCurtain-N :
namely: the Jones Creek and the Panama. p-Massey District,

The Jones Creek coal occurs in th ivisi .

e Massey division and it is
z'Llso called the Massey and Blocker coal. - It is believed taé %eltt}:
:s;npe]coal as the Witteville in the Howe-Poteau District, however
it is harder, cleaner, and contains fewer partings. While it is no'é

as high quality as the coals in the McA istri il it i
i SO e e MecAlester District, still it is a

. PLATE VII

A TYPICAL OKLAHOMA SHATT MINE

The PPanama coal oceupi ’ i
’ pies about the same stratigraphic i-
;%E(I)‘?wf:rcthc 1'Har‘cshorn]e"coals. It varies greatly in tiialgnlelasspglslld
. In some places it is found to be seven feet thi
E]ec:m(gl éz;)a(,)ljl :md1 wblthln la ?hort distance frequently divided tinlt(i)k’tvgg
s ol coal by a shale band from 6 inches to 2 f thi
generally in the center of the seam. In oth A o
{feet six inches to four feet thick ‘i e e ot e
ix Inches ith thin partings of
1i;m.d a% still other places there is f(;ur feet of cfean cc;ga,l.o Abtoﬁ,cézi}
ci}l{ln the cEal is_extremely faulty, which adds to the difficulty and
pense of mining, also making it difficult of identification.

The Panama coal is cxecellent i i
ame s e n quality, and soft i
compared with the McAlester and Wilbu,rton coals,]nal(}s};ar;?lgtl;f:sa:
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good coke in bee-hive ovens, is splendid railroad steam fuel and
bunker coal, and is also a good blacksmith coal.” It compares fav-
orably in analysis with No. 3, Pocahontas, West Virginia, coal.

The Kansas City Southern, St. Louis-San Franeiseo, Midland

Valley and the Ft. Smith & Western railroads traverse this district.
LEHIGH-ARDMORE DISTRICT

There are two seams of coal in the Lehigh-Ardmore District,
namely : the Atoka and Lehigh.

The Ardmore division of this district contains no segregated
coal.

‘While the rocks containing the Hartshorne and McAlester coals
are exposed from the Savanna division-of the MecAlester Distriet
southwest through the east and southeast sides of the Lehigh divi-
sion, the outerops of the Hartshorne and MecAlester coals cannot be
traced from MeAlester to the Lehigh-Ardmore District on account
of the disturbed condition of the rocks. Therefore, the exact con-
dition of the beds of the two districts cannot be definitely determin-
ed, and accordingly the beds are named from the place where they
are known and have been developed, namely : Atoka and Lehigh.

The Lehigh bed, which furnishes nearly all the coal mined at
Lehigh and Coalgate, ranges in- thickness from four to five feet,
averaging about four feet. (tenerally this coal is clean and free
from persistent bands: 1t has been mined for many years at Le-
high, Coalgate and Phillips. The Atoka coal underlies the Le-
high about 1,200 feet. It is quite variable in character and ranges
in thickness from two to three feet, in some places five feet« In
some places it is overlain and frequently eut out by a bed of soft
black shale ranging in thickness from three to five feet, causing
underground mining to be difficult and expensive. This bed has
been extensively prospected, but only recently mined to any extent.
Tor the past two years the St. Louis & Galveston Coal & Mining Co.
on lcased land, has been extensively and successfully strimning the
coal with steam shovels. It is believed that the future may prove
the Atoka seam to contain valuable coal, workable both with steam
shovels and by underground operations.

The Atoka-Oklahoma City branch of the Missouri, Kansas &
Texas Railway, the Ardmore-1Taileyville branch of the Chicago,
Rock Island & Pacific Railroad, and the Purcell-Lehigh branch of
the Atchison, Topeka and Qanta Fe Railroad, traverse this district.

HENRYETTA DISTRICT

The Henryetta distriet is ineluded in an area about ten miles
square, and 1s one of the most intensively mined distriets in the
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State. It has been an important producer for the last 20 years, but
at the present time the production is very much below normal due
to economic and labor conditions. There are at this time (June
1926) seven mines working on the Frisco Railroad and six on the
K. 0. & @. Railroad which are producing 50 per cent of the normal
production for the district and which amounted to approximately
500,000 tons in 1925. Three years ago the production of this dis-

triet was around one million tons. The coal mined in this area

finds a market in this State and Texas, being used by the railroads,
industrial plants and for domestic consumption.

The coal mined in this district, known as the Henryetta coal
bed, has been traced from this distriet north through Okmulgee,
Tulsa, across the northwestern corner of Wagoner, across Rogers
and Craig counties to the Kansas line. In northeastern Oklahoma
this bed of coal is known as the Cherokee coal and is to be correlat-
ed with the Weir-Pittsburgh bed of southeastern Kansas. The same
bed has been iraced south as far as Calvin, but becomes thinner in
this region.

Mines now being operated in the Henryelta district are located
near or within a few miles of the outerop of the coal and the shafts
range in depth from less than a hundred feet to three hundred feet.
Those mines which are located nearest the outcrop of the bed are
slope mines. The coal that is being worked now averages 34 to 36
inches in thickness and for the most part is a good clean coal from
top to bottom. IHowever, in a few places 2 to 4 inches of impure or
bony coal are found in the center of the bed. Just north of Schulter
the coal becomes extremely faulty and broken, so much that the
coal cannot be economically recovered. This condition is main-
tzined almost to Okmulgee; at Bald Hill and Morris the coal is again
regular clean, and of good quality. It is possible that the forces
which folded the rocks into the anticline found between Schulter
and Henryetta (see map of Henryetta distriet) caused this faulty
condition. Just to the west of the mined area, six diamond-drill
holes have been put down to test out the occurrence of the coal and
they show that the Henryetta bed becomes thicker (39 inches in
two of the holes) and is of a better quality than that found near the
outecrop. These drill holes found the coal at a depth of 580 to 630
feet below the surface. These borings show that the coal in this
distriet is not in any way near exhaustion and that there are thou-
sands of tons of coal yet to be mined when the present mines operat-
ing have exhausted the coal in their area.

The only disadvantage found in mining in this district is the
thinness of the coal bed, otherwise conditions for recovery of the
coal are ideal. The mines ecncounter little or no trouble with
squeezes and contain practically no gas or water, at least not in
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sufficient guantities to become a menace t0 the safety of the min-
ers or to the economic recovery of the coal. The average recovery
from the district is about 65 per cent. The coal itself.is of a very
good quality, and five analyses made b_y the U S..Bu.reau of Mines
of coal purchased by the Government from this district, show a B.
t. u. content of 13,350 to 14,185, and a fixed carbon content from

55.58 to 59.85.

NORTHEASTERN OKLAHOMA

In the northeastern part of the State there are three extensive
beds of coal that are of economic importance. The lowest bed is
near the top (50-75 feet) of the Cherokee shale and varies from 10-
48 inches in thickness with average thickness of 18-22 inches. For
the most part this coal is hard and black and makes an e:_ccellent
domestic and steam coal. In Kansas, miners have called this same
bed the Cherokee coal and it is so named on the map accompanying
this report. It has been traced almost without interruption from
the western edge of T. 29 N., R. 21 15, souphwest across Craig, Rog-
ers, Mayes, Wagoner and Okmulgee counties and appears to be the
same coal as the ITenryetta bed. '

In places the blue ¢“fire clay’’ which normally overlies this cqal
has been removed by erosion and there has been deposited 1n its
place a thick layer of yellow clay and gravel. Where this has oe-
curred the variety of coal known as “red’’ coal is foqnd. It ap-
,pears that this exposure of the coal has in no way vlmpalred its val-
ue, as is shown by analysis No. 148 in Table No. 1.



40 COAL IN OKLAHOMA

PLATE VIII

STRIPPING COAL WITH STEAM SHOVEL
There are : £ mi i
here are a number of mines and strip pits located along the

entire extent of the oute i A :
most {mportant, rop of this coal. The following are the

Mines and Strip Pits in the Cherokee Coal

Thickness

Sec. Twp. Rge. inche$ ‘Remarks

27 28N 9 i

! AN ggg ig-24 Stripped by steam drags
14 96N o -30 Stripped by steam shovel
5 2N le: 34 Mine shaft 18 feet deep
14 21N s A 26 Drift mine

10 19N 15 Av. 30 Stripped by steam shovel
20 19N 151 Av. 20 Stripped by teams

Stripped by teams

NORTHEASTERN OKLAHOMA

The next highest bed of coal, known as the Fort Secott, but found
below the Fort Scott limestone in the upper part of the Cherokee
shale, outerops from the Kansas line southwest to the Arkansas
River and a few miles west of the outerop of the Cherokee-Henry-
etta bed. This coal is hard and black and in places there ocecurs
what is known as ‘‘red’’ coal. The coal varies from a thin seam of
black slaty coal a few iniches in thickness to a maximum of 21 inches.
The only extensive operations carried on in this coal are found west
of Nowata, where theé coal is taken out and hauled to Nowata in
wagons, and in sec. 7, T. 21 N, R. 16 E., southeast of Claremore
there is a small drift mine.

PLATE IX

— L

OUTCROP OF FT. SCOTT COAL, SEC. 30, T. 28 N, R. 20 E. THICKNESS 10 INCHES

The highest coal of commercial importance in this part of the
State is thé Dawson coal which outerops at a point just west of
Nowata, southwest through Collinsville and east of Tulsa to the
Arkansas River. This coal is known as the Dawson coal from the
village of Dawson, northeast of Tulsa, where extensive stripping
operations are heing carried on. This bed is also being operated
at Collinsville and near Talala. The coal is of good guality and 12

to 18 inches in thickness.

There are a number of small Yeams of coal in the northeastern
part of the State but which have not been mapped in this report.
The lowest- of these is found about 30 feet below the base of the
Bluejacket sandstone which is the basal member of the Bartlesville
group of oil sands. At present two mines are being worked in this
coal in secs. 25 and 26, T. 27 N, R. 20 E. The coal is about 30 inches
thick in these mines and is 40 fest below the surface. There are a
number of small strip pits south- and east of Okmulgee and south of
Wagoner which are operated in thin: beds. of ¢oal which appear to
be of local occurence omdy.
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PLATE X

. OPENING TO SLOPE MINE WEST OF BLUEJACKET

NORTHEASTERN OKLAHOMA 43

Several coal companies have recently completed extensive core
drilling in central and northeastern Craig County and it is report-
ed that a bed of very good coal averaging 5 feet in thickness is
found at a depth of 220+ feet. In addition to this bed there is also
a shallower bed at 80+ feet which runs from 2 to 3 fect in thickness
The upper bed is probably the Cherokee coal. The lower one is be-
low the Bluejacket sandstone horizon and is probably to be correlat-
ed with the McAlester or higher coals of east-central Oklahoma.
However, nothing definite can be said regarding these correlations
since the well records were not available for study.

Graphic sections of Oklahoma Coals
The following figures show graphically ..the character and

thickness of the various coals just described. Iigure No. 3 is a
legend giving the symbols used in figures 4 to 12 ineclusive.
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Figure 3

LOWER HARTSHORNE COAL

LOWER HARTSHORNE COAL.

No.1 No.2 No.3 No4 No.b No.6 No7

THICKNESS OF COAL SHOWN TO RIGHT OF SECTION.
. wQTHER MATERIAL - LEFT

VERTICAL SCALE : 1INCH =2 FEET

No.] TURKEY CREEK MINE No2.NEAR HUGHES.
No.2 LE BOSQUET MINE No.l.
No.3 MINE No.2, POCAHONTAS , LOCAL THINNING.

No.4 6TH EENTRY ,
No.5 . " n LocAL THICKENING,
No.6 MINE No.4, ADAMSON , EAST PART

No.7 9TH. W.ENTRY.
No.8 " . » WEST PART

F.G.

Figure 4
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'

LOWER HARTSHORNE COAL.

No9 Nol0 Noil Noi2 Noi13 Noid4 Noild Nelé

THICKNESS OF COAL SHOWN TO RIGHT OF SECTION

. OTHER MATERIAL = LEFT = R
No.18

VERTICAL SCALE: 1INCH =2 FEET

No.9 MINE No.7, HARTSHORNE  IsT N -3ao.E.EntRY

9"No' 0o » - “ . LoCAL THICKENING.
No.ll » No.8 » Room 16, 718 W.ENTRY
No.I2 - - » Room 4, Main £ EnTrY

No.13 MINE No.4O,GOWEN . IsT W ENTRY
No.l4 MINE No.l , 3MiLEs S oF RED OAK.
No.I5 MINE No I, KALI INLA ,DWIGHT.
No.l6 MINENo4 ,LUTIE. SLOPE 1200’ FROM MOUTH
No.l7 MINE No.I9 WILBURTON, D ENTRY, ROOM 14
No.I8 MINE No ), HAILEYVILLE .

FG.

Flgure

H

McALESTER COAL

McC.ALESTER  COAL.

No.4 No.b No.6 No.7 NoB8

No.9 No.10
THICKNESS OF COAL SHOWN 70 RIGHT OF SECTIONS

" « OTHER MATERIAL » LEFT

VERTICAL SCALE:1 INCH - 2 FTET

No 1 MINE No.! PITTSBURG , 2nD. W AIR COURSE

No.2 n e N 5tHE - .-
No3 - No?2 " 2nD E.ENTRY
No4 BOLEN-DARNELL MINE No4, CRAIG.

No5 = . .

No6 MINE No6 , HAILEYVILLE .
No7 =~ No8, SQUTHOF KREBS.
END OF MAIN SLOPE 4500- FROM MOUTH

No8 MlNE No.5, BUSBY
NoQ = - ,ALDERSON,R00M28,'ZND.E.ENTRY

Nol0 =~ NoZ2. SAVANNA .

F.G
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Mc. ALESTER COAL.

THICKNESS OF COAL SHOWN TO RIGHT OF SECTION.
- OTHER MATERIAL - LELT '

VERTICAL SCALE : 1INCH = 2 FEET

No.ll SAMPLES MINE No.2 , MC.ALESTER

Mr_\l?.lz BAKER MINENog, Room No.4, 5TH.E.ENTRY
No.I3 BOLEN-DARNELL MINE No3, I2TH.EENTRY
No.l4 MINE No.2 ,DOW.

Nold5 =+ No9. =»

Nol6 - No.6,BACHE.

No.l7 TURKEY CREEK MINE No.|

N9.l8 PROSPECT SLOPE N.OF KREBS.

No.19 MINE No.7 , RICHVILLE

No.20 CLAY-DUNCAN MINE.

Noil Noi2 Nod3 Notlk Noidp Noi6 Nol?7 NoiB

*

No.20

F.G

Figure 7

WITTEVILLE COAL

" WITTEVILLE COAL.

Nol No2 ©No3 No4 Nob No.6 No7 No.8

u

i f:;tl-‘f'(rég;
'lfglléft §‘;:‘:i‘$‘t“z"f‘

flee
CFE e

4

S| THICKNESS OF COAL SHOWN TO RIGHT OF SECTION
. OTHER MATERIAL » LEFT = N
VERTICAL SCALE : 1 INCH=2 FEET.

No.| NORTH OF QUINTON- NE%NWx SEC25, T8N, RIBE
No.2 NORTH-EAST»  » -NEAR CENTER SEC30T8N.RISE
No3 = = = =» -NE&SWs SEC8, » =
No.l NORTH-WEST »  » -NE¥ N.E% SEC 15, T8N RIBE.
No.5 NORTH  » » -NENWJxOSEC24 »  »
No.6 NORTH-WEST » » -SE% SEs SEC2T » v
No.7 AVERAGE SECTION NORTH OF FEATHERSTON

No.8 LOWER WITTEVILLE MINE No,SEQUOYAH COAL&MINING CO.
F.G.

Flgure 8
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PANAMA COAL.

No.l No.2 No3 No4 No5 Nob

THICKNESS OF COAL SHOWN TO RIGHT OF SECTIONS.
" » OTHER MATERIAL » LEFT & »

VERTICAL SCALE : 1 INCHa FEET

No.I ONE HALF MILE SOUTH OF MILTON .

No2 AT THE DOUBLEDAY MINE .

No3 » » ADKINS MINE.

No4 AT PANAMA MINES NOS.I&2.

No5 NORTH SIDE or BACKBONE ANTICLINE | MILE WEST OF POCOLA.
No6 ONE HALF MILE EAST OF MILTON.

No? » SOUTHWEST OF MILTON,

‘No8 » » » WEST OF NO.7.

FG

Figure 9

CAVANAL COAL

51

CAVANAL COAL.

No.l No.2 No.3

THICKNESS OF COAL SHOWN ON RIGHT QF SECTION.
» OTHER MATERIAL » LEFT » .

VERTICAL SGALE . 1INCH = 2 FEET.

No:| Mc.HENNA-TERRY COAL CO., POTEAU

No.2 TARBY COAL CO., NW.oF POTEAU

No.3 -

No.4 } VARIATIONS IN THICKNESS AND CHARACTER OF THIS COAL.
No.5

F.G

Figure 10
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No. !

No.!
No.2
No.3
No4
No.b
No.6
No.7
No.8

HENRYETTA COAL.

No2 No3 No.4d Nobd No.7

THICKNESS OF COAL SHOWN ON RIGHT OF SECTION
+ OTHER MATERIAL » LEFT = -

VERTICAL SCALE : 1 INCH= 2 FEET.

CREEK MINE No.l, HENRYETTA

VICTORIA MINE No.l , HENRYETTA.

MINE No.22 NEAR "

WHITEHEAD MINE No.| " FACE OF N.E ENTRY.

" . FACE OF SE.ENTRY
" “» No2

OKLAHOMA MINE No.6 , 5TH.R.ENTRY ON ROOM No |

HENRYETTA MINE No.2.

No.8

F.G.

Ilgure 11

LEHIGH COAL
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No.l

LEHIGH COAL.

No.2 No.& Nob No6 No7

No.3,

THICKNESS OF COAL SHOWN TO RIGHT OF SECTION.
« OTHER MATERIAL » LEFT

VERTICAL SCALE : 1 INCH=2 FEET.

No. | COALGATE MINE No 5, Room 24,471 W.ENTRY.

No.2 HAZLETON MINE No.3, CHASE , Room 16,
3Rp.S.ENTRY.

No.3 MINE No |, MIDWAY . i

No.4 MINE No.5, LEHIGH . 8TH S.ENTRY, No.5 SLOPE

No.b - . » 3Rp N ENTRY ,S0UTH SLOPE
No.6 - Noé6 " I0TH S ENTRY
No.7 No 8 » IsT S ENTRY ON THE PLANE

No.8 COALGATE MINE No.5, 2ND EAST ON THE PLANE

No.8

Figure 12
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MISCELLANEOUS OCCURRENCES

Near Texanna there is an old strip pit which was in operation
about four years but was abandoned in 1910. The coal bed is about
18 jnches thick and has a small dip to the west. There is about 10
feet of stripping. The coal was marketed by wagon at Texanna and

Checotah. .

A -strip pit was opened in the SW.14 see. 9, T. 16 N,, R. 17
12, Wagoner County. The coal at this place is 22 inches thick and
has a cover of 10 feet or over. The pit was opened about 1906.

A strip pit located near Cowlington in sec. 29, T. 10 N., R. 24 &,
LeFlore County, showed a bed of coal 4 feet thick.

Coal is reported from near Wainwright, and some small pros-
pects have been made in this locality.

At Rentiesville in MecIntosh County some coal has been opened
in a strip pit. The cover is from 5 to 12 feet. The coal is from 5
to 18 inches thick.

(‘onl 3 feet thiek is said to oceur in the S1.34 see. 12, T. 17T N, R.
12 15, in ‘l'ulsa County. It hasYbeen mined on a very small seale.
Coal is reported in the oil drillings to the southeast and several good
thicknesses indicated. : '

Near Bryant in Okmulgee County is a shaft mine 280 feet deep
operating on a coal bed 32 inches in thickness.

Some strip pit work has been carried on near Vera.

A few inches of coal were reported from a drilling in see. 8, T.
19 N., R. 11 E. at a depth of of 1,800 feet.

In the SW. 1} sec. 30, T. 18 N., R. 13 E. near Jenks in Tulsa
County there is a bed of coal 26 inches thick. It has been stripped
to a small extent for local use.

In the vieinity of Hayden, see. 10, T. 25 N,, R. 17 K. in Nowata
County are several strip pits, or ‘‘banks.”” The coal is about 5 feet
below the.surface and is 16 inches in thickness. It is sold to wa-
gons at the mine for local use and some is hauled to Nowata, 10
miles distant. :

About 2 miles west of Watova some small strip pits are operated

on a coal bed about 12 inches in thickness and with about 5 feet of
cover,

At Ruby the coal is 15 inches thick. A part of this bed is ‘‘red
coal.”’ :

.Some strip pit work has been done in the vicinity of Hollow in
Craig County.
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A strip pit which has been opened for many years is located
near Oolagah in sec. 18 and 19, T. 23 N., R. 15 E., in. Rogers County.
The coal is from 24-27 inches thick. The bed has a slight dip to the
northwest. The coal grades from black to peacock and red. The
overlying shale is 20 feet thick. The floor is a hard fire clay. It
is stated by the owner that this clay has been tested and proved a
good brick clay. The maximum depth to which this coal has been
stripped is 18 to 25 feet. The location is two miles from. the rail-
way station. Some other small openings have been made in the
same locality.

In the vieinity of Akins and Hansen in Sequoyah Jounty a bed
of coal 7 inches in thickness has been stripped. It is covered with
5 to 10 feet of material.

Several small places have been opened near Muldrow and Ro-
land. The coal bed varies from 10 to 24 inches in thickness. In
general, the coal secured was of fair quality and burned well. In
places it is shaly and produces a large amount of soot when
burned.

Some coal has been mined one half mile west of forman and is
said to outerop 3 miles east of this place. It is a peacock coal.

South of McKey, coal has been stripped for many years. This
coal is in some places 24 inches thick and has from 10 to 40 feet of
cover. Insee. 1, T. 15 N., R. 15 E., in Haskell County a bed of coal
12 inches thick has been prospected and some strip pit work donme.

Coal 24 inches thick is found in several places in the vicinity of
Hoyt. The cover is from 5 to 12 feet.

About 2 miles north of Sansbois two or three small strip pits
have been operated. Coal is found to be from 18 to 30 niches thick.

Five miles west of Mazie coal is found and some small places
have been operated for local use in that region. Some coal also
occurs in. the vieinity of Tullahassee in Wagoner County.

In sec. 8, T. 13 N, R. 16 E,, near Boynton in Muskogee County a
bed of coal 14 inches thick has been stripped in past years. The coal
was very soft and only a few tons were removed.

An opening in the SE.Y} see. 5, T. 13 N, R. 19 E. and NW.1}
sec. 1; T. 13 N., R. 18 I. shows a bed of goal from 10 to 15 inches in
thickness. A small amount of coal for local use is removed during
winter months. The surface covering is from 2 to 12 feet thick.

In the SW.%4 see. 19, T. 14 N, R. 18 E. a small strip is operated
on 10 inches of coal. . A small amount of the coal is removed and
marketed at Muskogee and Summit. Coal is found over a consider-
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able arca south of Muskogee and can be secured by stripping. A
few years ago coal was sold from wagons on the streets of Mus-
kogee by the farmers just as wood is sold in a timber region.

Near Vietor in the NW. 14 see. 29, T. 6 N., R. 24 E. the coal is
30 inches thick and has a northward dip of 30 degrees. A small
slope was formerly in operation here.

(foal 18 inches thick occurs near Redland, chiefly to the north-
cast. ’

Croppings of coal are reported near Gilmore, but no mining or
prospecting has been done. .

Near Kennedy in the SI3.Y4 sec. 3, T. 6 N, R. 24 1. in LeTlore
County, coal is found which has a thickness -of 36 inches.

Coal is reported 8 miles north of Calvin along the M. 0. & G.
Railroad. ‘

Coal has been mined near Spiro where a slope was opened in
the SI13.1/ see. 11, T. 8 N, R. 24 . The coal was from 36 to 48
inches thick and dipped to the north about 35 degrees. The slope
was put down to a depth of about 60 feet.

A atrip pit has heen opened in the NW.Y, see. 10, T.9 N,, R, 19
I3 The coal at this place is 30 inches thick and is underlain hy 6
feet of Tire elay and hard eclay shale. The coal does not separate
readily from the roof and floor materials. The location is about
12 miles from a railway station. The amount of cover removed 1s
about 10 feet. : . o

On Hogshooter Creek in Washington County in T. 26 N., R. 14
B. there is a small pit from which some coal has been removed.

There arc some outcroppings in T. 25 N, R. 12 E. and T. 23 N, R.

14 TL.

Near Morris a bed of eoal 48 inches thick is said to oceur at a
(epth of 5 to 25 feet below the surface. A small pit was formerly
in operation and a considerable amount of coal was removed.

Tn the region of Tamaha the coal occurs over a large area. It
is from 24 to 60 inches thick and is 2 to 20 feet below the surface.
A considerable amount has been removed by stripping for local use.
One opening has in the past produced about 250 tons per year.

Tn the vieinity of Iloldenville in sec. 32, T. 7T N., R. 11 E., there
are some ‘‘freak’ beds of coal reported. The coal is from 8 to 12
inches thick. A strip pit is Jocated in the NE. corner of T. 8 N, R.
11 . Some coal was removed and marketed locally. '

Near Spiro in the north 14 of the S. E. 14 sec. 11, T. 8 N., R. 24
3. a place was opened up a few years ago as a prospect. The coal
was found to be 44 inches in thickness and to dip to the north about
37 degrees.
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A bed of coal varying in thickness from 5 to 15 inches was
opened near Ralston in the N14 of the NE.14 see. 2, T. 23 N, R. 5 E.
About 200 tons of coal were removed and the place was abandoned.

Near Redbird in Wagoner County a small place has been in
operation about 2 years. The coal was 33 inches thick and a total
of about 500 tons of coal were removed from the opening.

Coal has been_prospected in the NW.1} sec. 30, T. 7T N. R, 16 L.
One entry was driven 120 feet but little or no coal was removed.

Some coal has been found near Fawn.

Coal has been stripped near Whitefield. It was used as gin
fuel and reported good. The place was operafed about 15 years.
The coal was said to be 22 inches in thickness; the floor a hard clay
shale and the roof a blue shale.

An opening has been worked in sec. 25 about 114 miles south-
west of Muldrow. The coal here is 14 inches thick, and in the past
some small operations were carried on here. There were several
feet of material overlying the coal and the bed had a dip of several
degrees.

At Agra in Lincoln County coal was reported in an oil well at
depth of 400 feet. The well was drilled in September, 1912.

Just east of the town of Bluejacket in sections 25 and 26, T. 27
N., R. 27 E., there is a seam of coal about 30 inches in thickness and
about 40 feet below the surface in what is called the ‘‘Timbered
Hills.”” There are two.mines in this coal which have only been
working intermittantly, supplying coal for local consumption.

The Clark Coal Company is working a strip pit in a bed of coal
18 to 24 inches in thickness, three miles west of the town of Weleh
in sec. 27, T. 28 N., R. 20 K. The overburden is stripped by drags
operated by steam winches. A little of the coal is shipped but the
greater part of the output is used locally.

In sec. 32, T. 28 N, R. 20 1, is a strip pit operated by W. IL
Stevenson of Welch. The coal runs from 12 to 30 inches in thickness
with an average of about 15 inches. Both red and black coal are
obtained and analysis shows that it has a very high B. t. u. content.
About 12 feet of overburden is removed by a steam shovel.

In see. 14, T. 26 N., R. 19 1., there is a small mine known as the

Daw mine, which operates in a seaym of coal 34 inches thick and 18

feet below the surface. At present this coal is used mostly for local
consumption.

) The Parker mine in the NW.1/4_ see. D, T. 25, N., R. 19 E,, operates
in a scam of (Peacock) coal 26 inches thick.
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In sce. 34, T. 29 N,, R. 20 E., on the property of H. LeDuke there
appears to be three distinet seams of coal. The lower one, twelve
inches thick is clean black coal overlain by 18 inches of massive blue
fossiliferous limestone. The middle coal, 14 inches thick contains
ahundant pyrite and limestone nodules, or coneretions throughout
the scam. This coal id overlain by 18 inches of black carbonaceous
and fossiliferous shale, that is somewhat fissile in character. The low-
er scam is 12 inches thick and the coal is ‘‘red’’ and very clean and
even. This bed is overlain by three feet of gray shale or ‘‘fire
clay.”” The interval bétween these beds is about 10 feet. None of
this coal is shipped and all that is taken out is used in the immediate
vieinity. :

On the cast slope of the secarp formed by the Fort Secott lime-
stone, hetween sections 30 and 31, T, 28 N., R. 20 E., there is a thin
seam of coal 10 inches thick occurring just below the Fort Scott
limestone.

In a strip pit at Catale south of the railroad, the coal is about 30
inches in thickness, “‘red’’ and of average quality. About 22 feet of
overbiurden eomposed of about equal portions of hlue shale or “fire
clay”’, and soft unconsolidated yellow clay and gravel, is removed by
gleam shovel. The production at this pit ranges from 12 to 20 cars
per day. with an average production of 15 cars per day.

At a strip pit 2Y% miles south of Chelsea is found 18 inches of
eood hard, clean, black coal. A steam shovel is used to strip about 15
to 20 feet of overburden, including 3 feet of blue shale (fire clay).

In the southeast corner of sec. 4, T. 24 N., R. 15 I, there is ex-
posed in an abandoned strip pit about 12 to 15 inches of the Daw-
son eoal. This bed is overlain by 18 inches of black fissile shale and
underlain by soft blue clay.

A small slope mine is being operated by William Nicholson in
sec. 7, T. 21 N., R. 16 ., just west of Claremore. The coal averages
18 to 20 inches in thickness and is a good clean coal of the ‘‘Dea-
coek’’ variety. The bed is overlain by 15 feet of blue shale and un-
derlain by a shale of somewhat similar character. This mine is
probably in the Fort Scott bed of coal.

In scetion 10, T. 19 N, R. 15 B., is a strip pit known as the
Zellner coal bank. The stripping is done by teams. .

In see. 20, T. 19 N., R. 15 I, on what is known as the Bilbry
ranch, there is a strip pit in the Cherokee bed which has an average
thickness of 20 inches. The operator is authority for the statement
that this bed attained a thickness of four feet on the south side of
the pit. This is the thickest occurrence of the Cherokee coal noted
throughout the entire extent of its outerop.
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A small area of coal bearing rocks oceurs just to the southeast
of Ardmore. There is only one bed of coal of mineable thickness
and this is found from 2 to 6 miles southeast of Ardmorc. As re-
ported from prospect and mine openings the coal runs east from 30
inches to 4 feet in thickness and is separated by a shale parting 3
inches or more in thickness. The roof of the coal is a soft shale
overlain by a bed of limestone. Underneath the coal, there is a
soft clay. The coals of this district are not generally found under
favorable conditions for mining so that it is not profitable to mine
this coal under present economic conditions.

Part II. GEOGRAPHY,

The area of Oklahoma underlain by coal lies to the east of the
physiographic provinee known as the Ozark Plateau and to the
north of the Ouachita Mountain region, and gradually merges into
the Prairie Plains on the west. This area includes the whole of
east-central and notheastern Oklahoma with the exception of an
area of Mississippian rocks which are found in that part of north-
castern Oklahoma occupied by Ottawa, Delaware, Cherokee, and
Adair counties. .

The rocks in the east-central Oklahoma coal fields are folded
into anticlines and synclines as a result of the forces which formed
the Ouachita Mountains. Erosion has later cut down the anticlines
and today a large number of hills and mountains in that area are
synclinal in structure. The rocks in this area are composed almost
entirely of sandstones and shales, the sandstones in many instances
forming permancnt ridges and the shales well defined valleys or
gently rolling prairie lands.

In northeastern Oklahoma the Pennsylvanian rocks dip to the
west or to the southwest at a uniform rate of 35 to 40 feet per mile
away from the Ozark Plateau. The rocks in this area consist of al-
ternating sandstones and shales with several limestones especially
in Craig, Nowata, and Washington counties. These sandstones and
limestones form steep eastward facing searps with gentle rolling
prairie lands on their westward slopes.

PHYSIOGRAPHY
RELIEF

The western extension of the Ouachita Mountains forms the
largest topographic feature of the coal fields area. Entering the
state in eastern McCurtain and LeFlore counties, the mountains ex-
tend as a series of irregularly shaped hills and mountains, and short,
high parallel ridges running east and west, bending south in Push-
mataha County and terminating in the vicinity of central Atoka
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County. This range of mountains is bounded on the north and west
by the Choctaw fault, and on the south by the Cretaceous region.
The valleys and ravines are markedly V-shaped, and the sireams
swift and choked with debrs.

The roeks have been elosely folded and faulted, so that high
altitudes and reliefs mark the more resistent sandstone regions,
while steep-sided, flat-bottomed valleys, mark the shale outerops.
The hills increase in height to the east, the main ridges making up
the mountains proper. These high ridges are given names locally,
and among the important ones with their elevations in feet above
sea level ave: Kiamichi Mountains, 2,450 feet; Winding Stair
Mountain, 2,450 feet; Jackfork Mountain, 1,800 feet; Pine Moun-
tain, 1,350 feet; Buffalo Mountain, 2,150 feet; Potato Peak, 1,500
feet; San Bois Mountain, 1,650 feet; and Cavanal Mountain, 2,300
feet. 1°rom the highest point (2,900 feet) )on Rich Mountain, a con-
tinuation of Winding Stair Mountain, sec. 6, T. 2 N, R. 26 E., the
olevation deereases to less than 400 feet at the Arkansas River in

{he extreme northeastern corner of the area. The relief of the
aren renches a maximum of 1,650 feet at Rich Mountain although
there are a large number of ridges that rise well over 1,000 fect

ahove their valleys.

As a whole the elevation of the northeastern part of the coal
fields arca varies from 600 to 1,000 feet above sea level. The most pro-

nounced relief is to be found in western Craig County along the

scarp formed by the Fort Scott limestone where differences of ele-
vation of 250 feet or more oceur. The mesa or mound type of topo-
araphy is found along these escarpments which are formed by out-
liers of {hese resistant formations. In general the valleys are

hoard and U.shaped in eross-scetion. The streams are confined to

their valleys by the esearpments mentioned above.
DRAINAGE

The southern coal field area is drained by two systems of
streams. Winding Stair Mountain forming the divide between the
two. South of the mountain the streams are tributary to Red River,
and flow almost duc south into that stream. To the north the drain-
age is northeast, and is carried by the tributaries of the Canadian.
Arkansas, and Poteau rivers. The pattern of the streams is a combin-
ation of block and dendritic or branching types, the former type be-
ing confined, for the most part, to the secondary streams. The
main streams, in order of their importance  are: the Arkansas
River on the northeast, the Canadian River on the north, the Kia-
michi River in the central and southwestern portion of the area,
the Poteau River and its tributary, Fourche Maline, flowing east and
north in {he ecast-central part, and Little River, Glover Creek, and
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Mountain Fork River are south of Winding Stair Mountain, flow-
ing into Red River. The area in northern Atoka and Coalgate
quadrangles, lying west of the Ouachita Mountains is largely drained
by Boggy Creck and its tributatries, Muddy-, Clear-, Caney-, and
North Boggy creeks:

The Arkansas and Canadian rivers, flowing through broad val-
Jeys, with their tributaries, drain the entire northern portion of the
area. These tributaries from east to west are: Cache, Sans Bois,
Snake, Emanchaya, Longtown, Gaines, Scipio, Beaver, Shawnee,
and Big crecks. Poteau River enters the area in the southeast eor-
ner of T. 5 N., R. 27 E., flows west.for about 12 miles, turns back on-
itself and flows northeast and north leaving the state in T. 9 N., R.
26 B. Its principal tributary, Fourche Malme, flows due east drain-
ing the area between Winding Stair Mountain on the south and
Cavanal Mountain, Potato Peaks, and Sans Bois Mountain on the
north. Black Fork of the Poteau enters Oklahoma in T. 4 N, R.
27 1., flows west and north to Poteau River. Pigeon and Cedar
creeks join in the center 0f T. 2 N, R. 24 . to form the Kiamichi
River whjeh flows due west between Winding Stair Mountain and
Kiamichi Mountain, thence south of west, leaving the area in T. 1
&, R. 16 K. Its principal tributaries are Rock, Buffalo, Anderson,
Jackfork, cal, Crumb, Crane, and Cedar creeks. Little River is
formed by the joining of several unnamed creeks in T. 1 N, R. 23 B,
and flows west and south to Red River. Its principal tributaries are
Nonchonchonubbe and Black Fork creeks: The south-central part
of the area is drained by Bast Fork of Glover Creek. Mountain
Fork River cnters the State in T. 1 8., R. 27 E., flows west and south,
and is joined along its course by Dry, Bagle TFork, Rock, Buckhorn,
and Buffalo creeks, all of which drain the southcast corner of the
area.

Northeast Oklahoma-is drained by the Neosho and Arkansas
rivers and their tributaries. The Neosho and its tributaries are con-
fined to a general southerly course and joins the Arkansas River
near I't. Gibson. These streams are fed to a considerable extent by
abundant springs which furnish a supply of water the year around
and which, together with the rainfall makes the streams in this part
of Oklahoma permanent in contrast to the streams of the more arid
regions farther west.

TRANSPORTATION
RAILROADS

Theré are about twenty lines of railroads operating in Okla-
homa with a total mileage of 6,000 miles, and of these there are
cight which have a mileage of 5,231 miles. These eight roads carry
practically all the coal mined in the state. The names of the roads
with the mileage in Oklahoma is given in the table below:
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Table No. 4. Railroads carrying coal in Oklahoma.

Railroad Mileage
Atchison, Topeka and Santa Fe, Including 100 miles of Gulf,

Colorado and Santa Fe 944
Chlcago, Rock Island and Paciflc . 1345
Fort Smith and Western fvereesi 220
Kansas Clty Southern 143
Midland Valley : ! 258
Milssourl, Kansas and Texas . 895
Kansas, Oklahoma and Gulf 128

St. Louis and San Francisco .... 1498

) 5231
NOTE { The branches of the Kansas City Southern, Poteau Valley Rallroad, and varlous
branch lines and connectlons are not included in this table. -

~ The building of the Missouri, Kansas & Texas Railroad in 1872
and later, opened up the coal fields so that development really start-
ed on a commercial seale then. In the following year the Osage
Coal & Mining Co. began operations, and connected its mines by a
branch with the main line at McAlester. The building of the Choe-
taw, Oklahoma & Gulf Railroad, now the Rock Island, through the
eastern portion of the field from southern MecAlester gave great
impetus to coal mining. The St. Louis & San Francisco Railway
built across the eastern portion of the territory in 1885 brought
abont a large development in that part of the region, as also did the
Kansay City Southern Railroad, built across the southern part of
the field, which gave additional impetus to the development of that
seetion. These four railroads are the only ones built until after
1899, when a branch of the Choctaw, Oklahoma & Gulf Railway was
extended from the main line from near Hartshorne to Ardmore fol-
lowing the eoal beds for a distance of approximately 50 miles. This
gave an outlet for the Coalgate and liehigh districts, and resulted
in the opening of a large number of mines. Branches of these rail-
roads and of the Missouri, Kansas & T'exas Railroad are extended
along the coal outerops from Dow to Wilburton, adding 40 miles
of road which opened up the coal arca in those districts.

About 1900 the I't. Smith & Western, and Midland Valley Rail-
roads were built adjacent to the coal outerops in the northern and

castern part of the Choctaw Nation. A little later a branch of the .

St. Louis and San Franeisco Railway was built in the northern part

of the field, north of the Cherokee and west of the Creek Nations, .

which brought about increased development of the Dawson and
Henryetta fields. '

The building of several additional lines and the extension of
others, has given an opportunity for rapid development and excel-
lent transportation facilities. In 1897 eighteen companies and in-
dividuals were mining coal on a commercial seale.

Coal has been mined in Oklahoma as early as 1872, but develop-
ment was exceedingly slow until the coal fields were opened by
railroads so that the coal could he shipped to other points of the
State.
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HIGHWAYS

The State is rapidly developing an elaborate system of high-
ways throughout the east-central and northeastern part of Okla-
homa. The majority of the roads which are maintained by the State
are either hard surface (cement or asphalt), gravel or earth graded
and are in good condition throughout all seasons. Those roads which
are designated as State roads and are now earth graded, are rapidly
being converted into either gravel or paved roads. These earth grad-
ed roads and gravel roads are under direct supervision of competent
patrol and maintenance men, whose duty is to keep the roads in
good condition. The standard for this patrol service is very high and
consequently these roads seldom get too bhad foi driving and are
usually passable even after the hardest rains.

PART III. GEOLOGY.

STRATIGRAPHY

~ The area of Oklahoma is about 70,420 square miles. The coal
bearing formations cover approximately 20,000 square miles in the
cast-central and northwe&é&f{”{)‘art of the state. Within this area
there are about 12,000 square miles underlain with coal seams. The
coal areas of Oklahoma are a part of tlic Interior Province, Western
Region (see page 15) which includes the coal fields of Iowa, Mis-
souri, Nebraska, Kansas, Arkansas, and Oklahoma. The Oklahoma
area is continuous to the north with the Kansas fields and on the
east with those of Arkansas.

The coal bearing formations consist chiefly of sandstone and
shale with some limestone, especially north of the Arkansas River.
Only those formations whieh are found within the area mapped in
this report will be described. The correlation of these formations
is shown in the table following:
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Table No. 5. Correlations.

South-central &

Southeastern : Northeastern
Oklahoma ' Okiahoma
Nowata shale 1
. : Altamont limestone I
Semlnole conglomernte Oologa lime- | Bandera shale | X
Holdenville shale Broken . stone ) Pawnee limestone | B
Wowokn formation Arrow L %
Wetumka shale formation Labette shale -
Calvin sandstone Ft. Scott limestone 8
B
Senora formatlon, E
Stuart shale and
Thurman sandstone
Boggy shale
Savanna sandstone Cherokee formation
McAloster shale ’
Winslow formation
Hartshorne sandstone with Bluejacket
sandstone at base
Atoka formation* Upper =
Wapanucka limestone* ~ Middle } Jackfork sandstone 1w
Upper Lower =3
Caney rhale* &
Lower ]
Stanley shale E
=]
Tallhina chert ord., SiL
: Dev.
Stelngtown shale Ordov!-
vian

*NOTE. According to investigations of Honess, the lower Jackfork equals the upper Caney
and s of Mississipplan age, while mlddle Jackfork equals the Wapanucka and the upper Jack-
fork is the lower Atokn,

NORTHEASTERN OKLAHOMA

The Pennsylvanian rocks cover the greater part of the eastern
one-third of the State. The lower members of the series are the
great coal, oil, and gas bearing horizons of Oklahoma, and some
workable coals and good production of oil and gas occur well up in
the series. The Arkansas River divides the area of Pennsylvanian
rocks into two sub-divisions. South of the Arkansas River the
rocks ave practically all sandstones and shales, while north of. the
river many limestones are found.

PENNSYLVANIAN AREA NORTH OF THE ARKANSAS RIVER

The area of Pennsylvanian rocks north of the Arkansas River
include all of Washington, Nowata, Rogers, Wagoner, and Osage
counties; and the greater part of Craig, Mayes, and Tulsa counties.

The formations exposed in this area east of Osage County fol-
lows from the base up: Cherokee formation, F't. Scott limestone,
Labette shale, Pawnee limestone, Bandera shale, Altamont lime-
stone, Nowata shale, Lenapah limestone, Coffeyville formation, Hog-
shooter limestone, Nellie Bly formation, Dewey limestone, and Oche-
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lata formation. Still higher there are other named formations of
Pennsylvanian age which are of no importance in the consideration
of the coals. The formations up to, and including the Ochelata, are
deseribed in the following paragraphs.

CHEROKEE SHALES

The Cherokee shales consist of a succession of shales with in-
terstratified sandstones, thin beds of coal and lenticular limestones.
The area covered by the formation is a broad area varying in width
from 12 to 30 miles and extending from the Kansas line south to
the 35° parallel, where the formation name changes to the McAl-
ester and other formations of east-central Oklahoma. From the
Kansas line southward the formation thickens rapidly from about
450 feet to 1,000 feet- at Pryor Creek. Ohern gives the following
section beginning one mile east of Pryor Creek and extending to
Claremore:

Section of Cherokec shale, cxtending from one mile east of
Pryor to Claremore

Feet
Shale with a few Interbedded sandstones 135
Sandstone, massive, medium gralned 17
Sandstone, shaly 3
I.imestone, argillaceous, heavily bedded, fossiliferous .......... 2.5
Shale, bluish 35
Shale, carbonaceous, capped by 6 inches of ferruginous, sil-
iceous limestone . 3
Sandstone, gray, fine-grained 7
Shale, arenaceous ) 70
Shales and sandstone, alternating . 70
Limestone, argillaceous, fossiliferous 8
Sandstone, massive, medium-grained 37
‘Sandstone, shaly 8
Sandstone, massive, medium-grained ' 14
Shale, bluish, weathering to a light-yellow and a few interstrat-
ified sandstones 550
959.5

Tt is stated that at the base of the third member from the hot-
tom, there is a stratum of carbonaceous shale which may accom-
pany coal. The location where the exposure is found is about five
miles due west of Pryor Creek. A very large amount of the oil in
northeastern Oklahoma oceurs in the Cherokee formation.

To the south the Cherokee is the equivalent of the Winslow
formation, Savanna sandstone and Boggy shale in the Muskogec
quadrangle, and of the Senora formation, Stuart shale, Thurman
sandstone, and Calvin sandstone in the eastern part of the Olkmul-

gee quadrangle.
3—a. 8.
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FORT SCOTT FORMATION

Lying above the Cherokee shales is a series of limestones and
shales, with a single sandstone of prominence, and two or more
beds of coal. This formation is known as the Fort Scott. The thick-
ness varies from 50 to 150 feet.

The following section by Ohern and Wolf, three miles west of
Claremore, shows the character of the formations:

Section of Fort Scott Formation threec miles west of Claremore

Ft. in.

Limestone, massive, fossiliferous, top eroded in front of school
house : 5 3
Shale, carbonaceous, seen at crossroads 2 6

. Limestone, cherty, weathering to yellowish, spongy, siliceous
fragments, fossils abundant 2 8
Sandstone, massive, fossiliferous, white 4 8
Shale e, 5 6
Sandsftone, hard 8 2 0
Shale 21 6
Chert, giving polygonal fragments on surface 0 4
Shale, weathering to buff 010
Timestone, masslve, bludsh, foSSIHTCrOUS e eeeeeeanen 3 0
48 3

LABETTE SHALES

These shales lie above the Fort Scott limestone, and extend south
from KKansas into Oklahoma. In thickness the Labette increases from
30-80 feet in Kansas to 135-200 feet in this State. The shales occupy
the depression between the limestone of the Claremore and Oologah
formations, and this outerop is two to three miles in width. The
Verdigris River follows the outerop from Coody’s Bluff to Catoesa,
and most of the shales lie buried beneath the alluvium formed by
this stream. A fine grained yellowish to buff sandstone which lies
in the upper part of the formation is a fairly constant marker.

PAWNEE LIMESTONE, BANDERA SHALE, ALTAMONT LIMESTONE

These formations include all rocks lying above the Labette
shales and below the Nowata shales, and are known as the Oologah
formation. Direetly south of the Kansas line these formations cover
an area ten miles wide, but the width decreases rapidly to the south-
ward along the west bank of Big Creek to the Verdigris River,
northeast of Nowata. I'rom this point the formation consists of a
narrow strip on the west bank of the river, until reaching Oologah
where it widens. Opposite Claremore and Catoosa it widens to six or
seven miles. It begins to narrow northwest of Broken Arrow and
continues to the Arkansas River.
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In the southern part of its extent these rocks consist of layers
of siliceous and cherty limestones which in general may be con-
sidered as one bed of limestone, the Oologah limestone. Near Talala
the limestone separates into two parts, and a carbonaceous shale
fills in the interval. This shale thickens to the northward and is
continuous with the Bandera shale of Kansas. The upper limestone
is the equivalent of the Altamont limestone, and the lower is the
continuation of the Pawnee limestone of Kansas.

Section four miles northeast of Nowata

Feet
Limestone, bluish 10
Shale, bluish to black 35
Limestone, massive, fine-grained 6
Shale, black, carbonaceous, fissile 5

Limestone, bluish, shaly in lower part 14
Shale, black, base not seen 11

81

The shale lens increases in thickness from nothing at Oologah
to about 100 feet at the Kansas line.

NOWATA SHALES

This formation is a series of shales with a few interstratified
sandstones and at least one bed of coal. The thickness increases from
about 50 feet near the Kansas line to 130 feet at Nowata and 600
feet at Tulsa.

The stratigraphy of the Nowata shale is simple. The lower part
is almost wholly a mass of shale, Near Oologah a massive sandstone
about three feet thick lies about 35 feet above the base. This makes
a well marked scarp which can be traced for a considerable dis-
tance along the strike.

In the vicinity of the mouth of Rabb Creek other sandstones
make noticeable scarpments but sufficient data are not at hand to
say whether they are more than mere local lenses.

Dawson Coal. One of the'most persistent stratigraphic fea-
tures of the Nowata shales is a bed of coal. The most northernly
point at which it was observed is three miles southwest of Nowata.
Outerops occur frequently near Collinsville where the coal is mined
as well as in the vicinity of Coal Creek and near Dawson, whence
it is usually called the Dawson coal. The coal is from 20 to 30 inches
thick and seems to extend far southward past the Arkansas River
as shown by Taff.

LENAPAH LIMESTONE

This is a conspicuous limestone at the town of Lenapah. The
area covered by this limestone is near the Xansas line and east of
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the Verdigris River. It is the ca I i ills i

. . § prock of most of the hills in the
nortl_least part of the Nowata Quadrangle, and consigts of a single
massive bed, hlghly fossiliferous, varying in thickness from 20 feet
in the north to 30 inches or less south of Nowata.

COFFEYVILLE FORMATION

Above the Lenapah limestone lies the Coffeyville formation of |

the Kansas geologists., In the present connection it i i

. . . ction it is considered
to have a thl_ckness,of about 370 feet, the increase in thickness from
the Kansas line southward being constant and rather rapid. For the
most part it is composed of shales but sandstones become prominent

in the upper part. These are well exposed on the bluffs four miles

west of Nowata and thence southward.

HOGSHOOTER LIMESTONE

. The name Hogshooter has been applied to 10 £ i

lying about 5 fget_ below the base of tI})lE Dewey lim:sitnfi l'i‘rlifsrlog?ﬁ
out its outerop it is generally thin bedded specially about Ochelata
and Ramona and probably for thig reason has not usually heen reec-
ognized by the drillers. 1t s at present regarded as the southern
extension of the lower part of the Drum limestone.

NELLY BLY FORMATION

About 75 feet of shale and sandstones intervene b
Dewey limestone above and the Hogshooter limestone bzgvv?r?n'l‘lfz;
are 1'egar'ded as the equivalent of the middle part of the Drum lime-
stone which splits just west of Coffeyville, Kansas. The sandstones
of this interval are thin and lenticular.

DEWEY LIMESTONE

Succceding the Ochelata formation below is a n ime-
stone” about 23 feet in thickness to which the senior 1;?15tshoci‘f izlinlll?s
preliminary paper applied the name of Dewey. It is well exposed in
Bart]esv_llle, near Dewey, and to the eastward is prominent on
the bluffs west of Ochelata and Ramona. Tentatively it is regarded

as the equivalent of the upper part of tl i
Kanns oetion pper p 1e Drum limestone of the

OCHELATA FORMATION

The Ochelata formation of the Inde

_ of pendence quadrangle, fol-

iowmg the general rule, thickens to the southwagd. In s%u’éhe(l)'n

Igzllvr‘lgas 1the thl(i]kness1 is 280 feet, but in the southeastern part of the
awhuska quadrangle it is about 400 ¢ i i

B aadr: i feet, an approximate section
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Approximate section of the Ochelata formation

Feet

Sandstone, exposed near Torpedo 30,
Shale, thin sandstones and thin limestones 240
Limestone (the Avant) . 0-35
Shale, thin sandstones and thin limestones 45-90
Averagd total 360

PENNSYLVANIAN AREA SOUTH OF THE ARKANSAS RIVER

This area contains the greater part of the principal coal beds.
The area extends from the Arkansas River south to the Arbuckle
and Ouachita Mountains, and west from the Arkansas line to the
red beds. A part of the red beds are also of Pennsylvanian age. A
small area south of the Arbuckle Mountains known as the Ardmore
District is of Pennsylvanian age and contains a little coal.

The prineipal arca of the Pennsylvanian rocks includes all or
part of the following counties: LeFlore, Latimer, Haskell, Mus-
kogee, Okmulgee, Tulsa, Creek, Pawnee, Payne, Lincoln, Pottawa-
tomie, Garvin, Pontotoc, Seminole, Okfuskee, ITughes, Meclntosh,
Pittshurg, Coal, and Atoka.

The Cherokee shales which have a total thickness of about 450
feet at the Kansas line, thicken rapidly to the south, both by
normal thickening and possibly by overlap, until in the Coalgate
quadrangle the rocks representing the same interval have reached
a thickness of over 9,000 feet. In the Muskogee quadrangle the
thickness is about 1,500 feet. In his description of this quadrangle,
Taff describes the two formations, the Boggy and the Winslow,
the latter being the equivalent of the Hartshorne, McAlester and
Atoka formations as exposed in the coal fields farther south. The
Boggy is given as 500 feet thick and the Winslow 800 to 1,000 feet.

Much detailed work has been done on the stratigraphy of the
southern part of the area. The work has largely been done by
Taff in his work for the United States Geological Survey in the
Oklahoma coal fields. He began the study of these rocks in the
vicinity of MecAlester in 1885 and spent practically every field
season in the area until his connection with the Survey ceased in
1910. Five folios and numerous other reports have been published,
two dealing with the geology, structure, -and economic resources
of the coal area.

In the Coalgate folio the following formations are given as
they occur in Coal and Hughes counties, the oldest below :
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Section from Coal and Hughes Counties

Calvin sandstone Fve
Senora formation ... oo
Stuart shale ... - o
Thurman sandstone P
Boggy shale o
........ 2,000

Savanna sandstone
McAlester shale 2500

Hartshorne sandstones 200
Atoka formation P
3,000
9,660

This cntire series of strata i i
) : s coal-bearing. In Arka
1(;(f) Ifl(;nstl}(l]embgedthlckness oceur in the Atoka formation bu'i1 Si?lsoblflis
ese pbeds are usually thin and inconspi ) i
ester formation contains four bed ol o aarcAl
: s of workable coal and
which may be developed eventuall e
. The Savan i
least three workable beds, th oy i "and o it
e Boggy formation two, and i
upper part of the Senorz; which is mined y bt
1 t Henryetta, Schul
and Morris. In the southeastern “ot s ooctmiod b
! part of the area occupied
E(r))l(',(ll(:d of ilho Muskqgee group the strata have been cxtle)nsive}g
tolded, and in certain places faulted. A series of anticlines and
ynelines have their axes extending northeast-southwest.

SOUTH-CENTRAL AND SOUTHEASTERN OKLAHOMA
STRINGTOWN SHALE

The Stringtown shale is the i p
: oldest formation exposed in this
area. It OLILCI‘OPS as a narrow band, parallel to the Choctawl fa'llzllil
?

from Stringtown t reed L .
is as follou{rgs: o Atoka. Taff’s* description in the Atoka folio

like ij;frturge}:tpar.t of the Stringtown shale crops out in the dome-
the portion ff thmxles northeast of Tuskahoma, near the center of
flat olronlar o e Ouachita, uplift. It occurs in thls locality in a
Tallhing cheré)ve’rlsurrounded by prominent ridges of the overlying
talus of this ch the upper part of the shale crops beneath the
tion lie in ti]ecﬂert' while the soft green shales lower in the forma.
is composed of Z'Iv pa.rtly' wooded plain of the cove. The upper part
viclnity (')[ ‘Atol ack, sihceo}xs, slaty shales similar to those in the
Ordovi.cia, ka and contains lower Silurian graptolites (upper

n age). Below these beds are greenish, flssile and fria,gle

shales with QCCaSiOnaI 1nC]USlOnS of LT -1n- -
calcureous cone-in-cone and iron

TALIHINA CHERT

The Talihina chert is a seri
_ es of blue, green, black i
flints and cherts, with occasional thin lentils of blue’ ?llirrl:!(lle;:élllltee

4. Taff, J. A, U. 8. Geol. Survey, Geol. Atlas, Atoka folio (No. 79), 1802

flint

STANLEY SHALE "

These flints and cherts are for the most part found in sheets rare-
ly exceeding six inches in thickness, while the shales occur as thin
laminae or fissile layers. It has a thickness of approximately
1,150 feet and oceurs in Black Knob Ridge, east and northwest of
Atoka. It is composed of beds of Ordovician, Silurian, and De-

‘vonian age.

STANLEY SHALE

The Stanley shale is a thin bedded, ripple-marked, fine grained,
hard sandstone, with blue shales and slates interbedded with it.
There are two cherty members, 30 to 40 feet in thickness, at 550
and 800 feet respectively above the base of the formation. These
beds greatly resemble the thin cherts of the Talihina formation.
The green and blue shales alternating with drab or brown sand-
stones are found continuing upward in the section until the top
is reached. It attains a thickness of 6,000 feet and is exposed
through a greater part of the Ouachita Mountains. The age of this
formation is thought to be upper Mississippian.

JACKFORK SANDSTONE

This formation represents an almost continuous sedimentation
of 5000 feet of sandstone, and generally consists of a series of
even-textured, fine-grained, brown and gray sandstone strata rang-
ing from thin layers to massive beds 50 feet in thickness. Occa-
sionally interstratified with these beds are thin strata of clay shale
and shaly sandstone. The shaly beds are very rarely exposed on
account of the protection afforded by the sandstone beds and
sandstone talus.

There has been much controversy on the age of the Jackfork.
A Morrow, (lower Pennsylvanian) fauna has been fourid by Honess®
at the base of his ““Upper Jackfork’’ sandstone, whieh he cor-
relates with the Atoka formation. MiserS, therefore, excludes the
«Upper Jackfork’ of Honess from the Jackfork formation and
maps it as Atoka on the State map. The true Jackfork sandstone
is classified as of Mississippian age by the United States Geological
Survey. :

CANEY -SHALE

The Caney shale is a black bituminous shale, extremely fis-
sile in character containing slate and limestone -concretions, with
occasional sandy members. It is 800 to 1,600 feet in thickness, and
is especially well exposed in the Arbuckle Mountains, but there
are numerous exposures in the area covered by this report. The
m Oklahoma, Geol. Survey, Bull. 32, 1923.

6. Miser, H. D., Geologic Map of Oklahoma, U. S. Geol. Survey in cooperatlon with Oklahoma
Geol. Survey and oil companles of Oklahoma. :
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Cancy shale throughout is laminated, fissile, 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. There is considerable controversy
regarding the age ‘of the Caney shale, but the present consensus
of opinion seems to place the lower part of this formation in the
Mississippian and the upper part in the Pennsylvanian.

WAPANUCKA LIMESTONE

The beds at the top of this formation are white, massive, and
often oolitic. Cherty, sandy limestone and shales oceur in the
central part of the formation. Below these variable beds, a mas-
sive white limestone oceurs, but it is not constant in thickness and
character and in places could not be found. At the .base of the
formation there are calecarcous and cherty sandstones which grade
into shales on the one hand and into nearly pure ferruginous
sandstone on the other. In Limestone Ridge, the lowest strata are
thin cherts and flint plates, interbedded with siliceous limestone.
In the vieinity of Wapanucka sandstone heds occur at the base.

The whole formation grows thinner westward, until but little
else than the massive oolitic limestone ean be found. In limestone
Ridge the thickness is estimated to .be about 200 feet. At the west-
ern border of the Coalgate quadrangle it probably does not exceed
30 feet.

ATOKA FORMATION

This formation outcrops over a large area in the valley of
Clear Boggy Creek, in the northwestern part of Atoka County and
southern Coal County, and extends in a belt of varying width
among the north side of the Choctaw fault to the Arkansas line.
On an average the thickness of the formation is about 3,000 feet.
It consists largely of blue clay shales and sandy shales, with oc-
casionally thin beds of limestone and calearcous cherty sandstone.
The thickest heds of sandstone are about 100 feet. The combined
thickness of the shales is about five times that of sandstone and
limestone,

To the cast in Arkansas the proportion of sandstone is greatest.
The Arkansa§ region contains some coal but chiefly in lentils too
thin to be worked. Some of the beds have been mined locally,
and attempts to prospcet more fully are in progress, thougn nearly
all the old openings have been abandoned. The coal seems to be
more common in the castern than in the western part of the field.
Oil and gas have heen found in the formation in some of the sand-
stone lenses.
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HARTSHORNE SANDSTONE

This sandstone is economically the most important formation,
on account of its association with the lowest and most valuable
coal beds in a large part of the field. The coal lies directly above
the sandstone, with a thin parting of shale, but in some places
this shale parting is eut through and the two coals are in contact

with each other,

The formation varies in thickness from 100 to 200 feet. It
consists chiefly of sandstone, sonfe of which are thick bedded and
massive, while others are very thin. In general the upper beds are
thickest. * Very thin layers of clay shale and sandy sha.le oceur
between the layers of sandstone causing them to separate into thin
shaly beds. At a distance the sandstones seem gray in color, heavy
and massive, but closer observation shows them to be a light to
rusty brown color, thin bedded with layers from one-half to four
inches thick, having rarely a solid ledge one foot or more in thick-
ness. The thickest layers produce prominent narrow ridges and
whenever they can be traced serve as good markets for the lo-
cation of the coal beds. Ripple-marks are common in the slabs of
rock but fossils are few. The sandstone outerop is usually marked
by one or more of the prominent massive ledges of rock in place
and by large broken fragments scattered along the immediate ex-
posure. A line of post oaks and barren oaks grows along the out-
erop.

South of Hartshorne the formation is well developed and is
steeply inclined along a considerable part. of its outerop. Between
Gowen and Cherryvale the rocks have their broadest expanse and
lowest dips. From Cherryvale east for several miles the sandstone
is on edge or dips steeply to the north and forms a sharp ridge
except where-worn by (aines Crecek. The dip ranges from 10 de-
grees east of Hartshorne to 24 degrees in the vicinity of the old
mines directly south of the town, and to the westward where the
outerop makes an abrupt turn to the south a very high dip is at-
tained, and at Craig the rocks are vertical. In the region east and
south of Kiowa and in the Savanna arch southeast of Savanna the
formation is worn down level with the plain and only oceasionally
a ledge of sandstone may be seen above the surface. One mile south
of Savanna it occurs in a high hill and narrow ridge along the
south side of Chun Creek.

McALESTER SHALE

This formation consists of a great series of shales and sand-
stones with an estimated thickness of 2,000 feet. The total thick-
ness of the shales is nearly ten times that of the sandstone. The
shales consist of blue and black clay shales, sandy shales, and
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some shaly sandstones. Taff has divided the formation in the Me-
Alester quadrangle into three parts for convenience of discussion.
The lowest division is composed almost entirely of shale with thin
sandstone and coal, and having a total thickness of 800 feet. In
some places near the center of the formation sandstonc occurs in
‘ghln beds. The Hartshorne coal occurs at the base of this shale, or
just above the Hartshorne sandstone as previously stated.

The second division of the formation consists of three or four
be'ds of sandstone separated by 100 to 200 feet of shale. The total
th’lcl_{ness is about 500 feet. The lowest of these sandstones reaches
a thickness of almost 200 feet where it caps Belle Starr Mountain
and the ridge northwest of Hartshorne. The upper division consists
almost entirely of shale, about 700 feet in thickness, with the Me-
Alester coal 50 feet above its base. Several thin beds of coal also
oceur in the sandstones, but none have been found of sufficient
thickness to be classed as workable. However, these thin beds
have been worked in some places to a limited extent.

A thin .band of buff fossil iron orc occurs below the McAlester
coal. . This iron ore, which may not he widespread in its oceurrence,
associated with the thin-bedded sandstone ncarly 50 feet thiek,
may prove a valuable aid to the prospector in locating the McAles-
ter coal. ‘A striking feature of the McAlester shale is its surface
characteristics. Almost entirely a soft shale throughout its thick-
ness, it is worn down to a level plain. In the region of MecAles-
ter, Krebs, and Alderson, the smooth plain is upon the upper di-
vision of this shale. The basin plain north of Hartshorne, called by
Dr. Chance the Grady Basin, is upon the lower division of this
sha]e_. If it were possible, it would be desirable to map the middle
division of the McAlester shale as an aid to the prospector in locat-
ing the McAlester coal. ~ Where the dips are as steep as they are
over a large part of the outerops, the sandstones are worn down to
a level with the plain and are concealed.

The three divisions of the MeAlester formation are represent-
ed on the Arkansas side hy the Spadra shale with a thickness of
350 to 500 feet; the Fort Smith formation 400 feet; and the Paris
shale 700 feet thick. The Paris coal of Arkansas is the equivalent
of the MeAlester coal. These divisions are described in detail by
Collier”, and a part of this deseription such as applies to conditions
of the eastern part of the Oklahoma field is given.

“The Spadra shale, named from the town of Spadra, in Johnson
County, stands next in economic importance to the Hartshorne sand-
stone, which it overlies. since at is base it contains the most im-

7. Colller, A. J., U. S. Geol. Survey, Bull. 326, p. 15, 1907.
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portant coal beds. In general this 'formation consists of fine-grained
blue, black, or gray clay shales, but locally it contains sandy beds
and in some places thin sandstone lenses, none of which extend for
very great distances. The most prominent sandstone lens is one ob-
served near Burma, in Sebastian County, which forms the parting be-
tween the upper and lower Hartshorne coals. This sandstone which
has a maximum thickness of 60 feet, is irregularly cross-bedded,
contains mud lumps, and resembles the Hartshorne sandstone in
hardness, but it thins out and disappears within a few miles in cach
direction from its thickest part. At many other places sandstones
having a thickness as great as 20 feet occur, but these are of ir-
regular distribution and of no great extent. The thickness of the
formation, which is well known not only from surface observa-
tions but from many drill holes that have penetrated it, varies from
350 to 500 feet.

«The outcrops of the Fort Smith formation are more widely dis-
tributed than those of any other formation within the coal field.
The formation consists of a group of thin and to some extent variable
sandstone beds, with interbedded shale members. In general the
sandstones are ripple-marked, the markings presenting congidera-
ble variety in both size and form, and many of the individual beds
are characterized by a wavy cleavage approximately parallel to
the minor undulations of the bedding planes. Talse hedding or Cross-
hedding, which is a common feature of the Hartshorne sandstone,
is unusual in the Fort Smith formation, though it is not entirely ab-
sent. 'The shales are nearly everywhere more or less arenaceous and
the resulting soils are reddish or yellowish and sandy. The formation
here consists of a lower member, 20 to 50 feet thick of hard, flaggy,
ripple-marked sandstone, above which there is 40 to 60 feet of shale
overlain by hard sandstone and shaly sandstone nearly 100 feet
thick. Near the upper part of the formation there is a coal bed which
was formerly mined.

“The Paris shale resembles the Spadra shale, but is almost in-
variably more sandy and contains a greater number of sandstone
lenses. The sandstone lenses, however, are generally softer than
those included in the Spadra formation, and no not contrast so
strongly in topographic expression with the including shales. -The
total thickness is estimated from the dips of the outcrops to be be-
tween 600 and 700 feet. The base of the formation is belleved to be
nowhere less than 800 feet above the horizon of the Hartshorne coal.
The Paris coal bed occurs from 200 to 300 feet above the base of the
Paris formation and about 400 feet below its upper 1limit.”

McALESTER COAL

MeAlester coal oceurs from 1,200 to 1,500 feet above the Harts-
horne coal. The bed has an outerop length of 70 miles in the
southern part of the district. The coal varies in thickness from
four and one-half feet in the west end of the district to about three
foet in the east, and contains no shale partings. It is of high qual-
ity, mines well, and is a good steam coal.

There are two beds of coal within the McAlester shale in this
field which occur in the stratigraphic position of the MecAlester
eoal as it is known in the Dow, Alderson, Krebs, and McAlester
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distriets, in the western part of the Choctaw coal field. These two
coals are there separated by about 60 feet of shale, and lie from 600
to 800 feet below the top of the formation. Below the coal there
are a2 number of sandstone beds which together make low ridges or
hills, and which are excellent horizon markers for determining ‘the
position of the coal. The dip of the sandstone through the south
side of the field is regular toward the north, and when the position
of the coal and its relation to the sandstone is determuined, as it.
is inclined toward the center of the basin at angles from 2 to 10 de-
traced readily throughout its occurrence.

STIGLER COAL

In the area lying directly south of the junction of Canadian
and Arkansas rivers is a considerable area of coal known as the
Stigler coal. It occupies approximately the same position geologic-
ally as the McAlester coal, but has not been determined definitely
whether it is the exact equivalent. In this region there is but one
bed of any considerable value and the chief bed is thinner than
the MecAlester coal in the vicinity of MecAlester, the thickness
being less than 50 inches. The coal lies in a basin, the axial part
of which extends in a northecast-southwest direction. The coal
is inelined toward the eenter of the basin at angles from 2 to 10 de-
grees at the outerop.

Several small mining operations have been carried on in this
vicinity. The coal is of good quality, and is well suited for mining
and is at no place in the district at a great depth. The coal contains
on the average less than 1 per cent sulphur and the ash content is
low. Some large blocks of this coal, which were mined several
years ago, have been lying near the railroad station at Stigler and
were found to be in good physical condition showing the ability of
the coal to withstand weathering.

The coal on the MecAlester arch is swell sitnated for mining,
espeeially on the south side. The anticelinal arch, by pitching west-
ward, carries the coal beneath the surface a few ‘miles west of Me-
Alester. Tast of McAlester, by the rising of the arch and by the
great amount of erosion which has worn the rocks down, the out-
ecrop of the coal on the north side diverges from that on the south
side. The outerop on the south side bears southeastward through
Krebs and Alderson to mine No. 9 on Bushy Creek, where it turns
south and southwest upon the south side of Kiowa basin. The
erop of this coal upon the north side of the arch hears eastward
from MeAlecster for six miles, where it turns toward the south and
west and approaches within two miles of Krebs. From this point
it ecurves south for a short space and then bears east to the border
of the McAlester quarangle by way of Cherryvale. Upon the south
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side of the arch in the vicinity of McAlester the coa:l (_iips south at
920 to 29 degrees. Eastward, the dips grow less until in the region
of Krebs they are 6 to 10 degrees toward the west and southwest.
From Krebs to Alderson the dips are toward the southwest and
south and increase nearly 20 degrees. Eastward from Alderson
they grow less until at mine No. 9 the dip is west ab(_)ut 6 degrees.
Throughout this course the MecAlester coal may be Ipl_ned probably
for a mile or more from the outerop. These conditions are well

understood, as the extensive mining operations at McAlester, Krebs,
and Alderson will attest.

Upon the north side of the arch, from the vicinity of McAl-
ester eastward six miles, the coal dips north from the surface 6_0
to 80 degrees. This coal can mnot be worked profitably until
the more advantageous ground upon the south side of the arch has
been exhausted. North of Cherryvale, as the coal outerop turns
toward the south and southwest, the dips become low. At Cherry-
vale, the dip is about 16 degrees north, and eastward from Cherry-
vale the dip inereases until it is about 25 degrees at the eastern
border of the McAlester quadrangle. '

The shallow basin north from Cherryvale, which has an area
of nearly two square miles, is the most valuable field of this extent
upon the north side of the MecAlester arch. The axis or trend of
this small basin bears nearly east and west, and pitches at a low
angle toward the east. North of Cherryvale the coal at the center
of this basin is not more than a few hundred feet beneath the sur-
face. Northward from the outerop of the McAlester coal, east of
Cherryvale, the dips grow rapidly less, until at depth of about
700 foet they are not greater than 10 degrees. The arca of coal on
the McAlester arch that may be mined from the outerop to a depth
of 1,000 feet is 35 square miles.

In the Kiowa syncline. The conditions of the struecture under
which the McAlester coal occurs are very nearly the same as those
attending the appearance of the Hartshorne coal in this basin. The
MeAlester coal outerops above and ncarly parallel with that of the
Hartshorne. It dips toward the northwest at various angles, rang-
ing from 40 to 60 degrees, and generally above the average of these .
extremes. It is not known whether the coal is continuous through
the southeast side of the basin. The high dip of the rocks and
the generally obscure surface exposurcs have deterred the pros-
pector and miner from making any serious attempt to develop the
coal.

The area of the MeAlester coal in the south side of this basin
that may be worked under the most favorable conditions is nearly
fifteen square miles.
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In the Krebs basin, Exeept at the northeast end, bordering the
MecAlester arch, which has already been deseribed, and on the sharp
fold of the Savanna arch, which will be described below, the Me-
Alester coal is so far beneath the surface in the Krebs basin that the
question of its being mined in the near future need not be discussed.
At South MeAlester and along the Missouri, Kansas and Texas
Railroad from .this town nearly to Savanna the McAlester coal is
at a depth of 1,500 to 1,800 feet. From South McAlester southwest
along the axis or center of the basin, the coal gradually grows
deeper until the limits of this coal field are passed.

On the Savanna arch. There is a small area of McAlester coal
on the Savanna arch available for mining, and its favorable loca-
tion along the Missouri, Kansas and Texas Railroad gives it addi-
tional importance. The coal occurs here as in the south side of
the Kiowa basin, almost parallel with the Hartshorne coal and
sandstone. It lies above the Hartshorne sandstone and is separated
from it, as usual, by about 1,300 feet of shale and sandstone. In
the mine near Savanna this coal dips northwest nearly 55 degrees.
In the mines at Johnstown and [Fairview, two and four miles
respectively south of Savanna, it dips 48 degrees. East of Savanna
tha dips heecome lower as the outerop passes across the arch, where
it pitehes towards the northeast. As the erop approaches the south-
cast side of the arch, southcast of Savanna, the rocks are broken
and the dips become very steep, and from this locality southwest
along the arch the coal continues dipping steeply toward the south-
cast. The area of coal now workable on the Savanna arch is
about 10 square miles. The total area of MeAlester coal that may
be worked in this distriet is about 60 square miles.

In the Sansbois syncline. IFrom the south sides of the Sansbois
and Cavanal synclines the McAlester coal beds crop in the low and
nearly level plain, almost parallel with the Hartshorne coal and
sandstone, which oceur below and to the south. They have not been
mined, and have been prospected but little west of Red Oak, hence
the thickness and character of the coals are not known.

In the Brazil anticline. Brazil Creck flows in the center of the
Brazil anticline from its source to the vicinity of Walls postoffice,
its valley hecing wide and flat. Several hundred feet of the upper
part of the McAlester shale are exposed in the sides and bottom of
the valley. Rocks in the horizon of the McAlester coal bed oceur in
the bottom of the creek valley, and several exposures of coal occur
in the bed of Brazil Creek. One coal bed 18 inches thick has been
mined for loeal use in Brazil Creek, at the mouth of Jefferson Creek,
in the NE, sce. 10, T. 6 N, R. 22 E. Other outcrops of c¢oal in this
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horizon occur along Brazil Creek north of Red Oak. As far as known,
these coal beds are not of sufficient thickness to be mined success-
fully. The rocks have low dips toward the _north and south 1.n.the
north and south sides of the valley respectively. Thus conditions
are favorable for successful operation of mines should coal of work-
able thickness be found.

In the Cavanal syncline. From Red Oak to the Wister DiStI‘le:
the McAlester coal has been prospected and located at a number of
places, and has been mined at Red Oak, Turkey Creek, anfl Fan-
shawe. From Red Oak to a point opposite the abandoned mines at
Pocahontas the coals érop on the south side of the Choctaw, Oklaho-
ma and Gulf Railroad: Throughout this course the dip is about 10 de-
grees north. The erop lies south of Wister, in the valley of Mountam
Creck. From near the mouth of Mountain Creek east of Wister the
crop of the coal turns from east to northeast, in the ﬂ.ood plain of
Poteau River. In the nearly level valley of Poteau River the dips
are low toward the northwest, hence the erop is 1rregqlar and can
be located only by prospecting. Rocks in t.he horizon of the
MecAlester coal outerop in the northwestern side of the Cavanal
syncline from the state line, two and one-half miles south of J enson,
westward toward Shady Point. A coal bed has been prospected in t}}e
horizon of this coal about two miles west of Cameron. Beyond this
prospect toward the west the coal is not known north of Caval'lal
and Sansbois mountains. Its horizon, however, may be located with
fair accuracy, by taking into consideration the associated sandstone
beds, which usually outerop in ridges and hills of more or less relief.

In the Poteau syncline. The McAlester coal horizon occurs at
the base of Poteau Mountain, dipping about 20 degrees northwest,
on the south side, and nearly 10 degrees south on the north side.
Around the west base of the mountain the dip is usue.zlly less than
5 degrees east. The thickness and quality of this coal in thg Poteau
syncline are not known, it having. been prospected but little and
not at all developed.

Likewise little is known of the McAlester coal in the Sugar-
loaf syncline in Sugarloaf Mountain. Some prospecting has been
done near the horizon of the McAlester coal in the northwestern
base of the mountain, but it has not heen exploited except for local

purposes.
WINSLOW FORMATION

This formation derives its name from a town on the crest of the
Boston Mountains in northwestern Arkansas. The format.ion oc-
curs in Oklahoma, in northern Haskell and LeFlore counties and
castern Muskogee County. To the south, the Winslow dips beneath
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the surface in the deep trough of the Arkansas Valley, south of the
Muskogee quadrangle. On the south side of this trough the formation
is divisible into the three parts, the Atoka formation, the Harts-
horne sandstone, and the McAlester shale. Its thickness is about
1,100 feet. Since the rocks in the northern area cannot be separated,
they are grouped into the one formation.

The Winslow formation consists of bluish eclay shale, brown
sandstone, and thin beds of coal. The sandstone beds for the most
part oceur in two groups, one near the base and the other above the
middle of the formation. '

The rocks near the base and below the lower body of sandstone
arc interstraified sandstone and shale beds. The sandstones are for
the most part thin and shaly, but in places are thick and massive and
occur at the base in contact with the limestone of the underlying
Morrow formation. Locally they are coarse-grained at the base and
may contain small rounded pebbles of quartz. This pebbly character
increases castward until, in the northern foothills of the Boston
Mountains of northwestern Arkansas, the rocks become conglom-
cratie. It may he said that these alternating sandstone and shale beds
eulminate in the thicker sandstone deposits which lie 200 to 400 feet
above the base of the formation. These sandstone beds gradually
heeome thinner towards the north and at the same time the amount
of lime in the shale inereases, so that parts of it become very cal-
carcous and contain beds of shaly limestone.

On the lower group of sandstone and shaly beds rests a deposit
of shale composed chiefly of clay. Loecally sandy shale or thin sand-
stone may oeccur in this position, but not of sufficient thickness or
hardness to become apparent dn the surface of the land. The shale
dips approximately 2 degrees toward the southwest in the south-
ern part of the quadrangle, and its outerop is limited to the valley
of Dirty Creck. Toward the middle and in the northern part of
the Muskogee quadrangle the dip of the rocks beecomes less and the
sandstone both above and below decrcases in thickness, so that the
surface extent of the shale eannot be outlined. A thin coal which
oceurs in the upper part of this shale has been prospected near the
source of Spaniard Creck and on Sam Creck south of Muskogee.
Thin coal beds, presumably in the same shale, have heen prospected
two miles south of Wagoner. Like the deposits lower in the form-
ation the shale becomes more limy northward. Limestone beds,
probably of local extent, occur in the vicihity of Wagoner, and oth-
ers are reported to have been penetrated by drills in deep wells in
Muskogee.

The upper group of sandstones consists of yellowish-brown
beds interstratified with bluish clay shales. These beds are in part
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re generally soft, e>i]cept where tsgggeg::éo’;ﬁcﬁf
i locally indurated the rock. The uppermost beds -
lers%fl }::1‘33 cgp tﬁ; escarpments and low hills that mark the oxgté:ro%s
of the deposits west of Dirty Creek and th_ose at the sources o pa t
iard, Sans, and Pecan creeks. The low dip slopes of the uplk)lermpsé
beds extend from the top of the low escarpments down to t % wtl1 N
valley at the base of the Rattlesnake Mountams gnd to . du'.c ee
Creek, toward the northwest. The thickness of these san Sf 9:?1
beds, ’with their included shales near the southern boundary (:1 th:
quadrangle, is estimated to be morc than 100 feet. T(()lvqir“ the
northwest the sandstones become thinner and softer,' and it 18
lieved that they cannot be traced north of Arkansas River.

ferruginous and a

"rom, the. top of the upper group of sandstone beds shale con-
tinueI;r(;o the toxl)) of the formation. Lgcally variable shal?r tsaréld-
stone beds and beds of thin coal occur i .the shale. Accu}ll.a 1(: e-
termination could not be made, but it gs est1mated th.at the t m;c nesg
of this shale does not exceed 100 feet. This shale is the wes wtqr
continuation of the Atkins shale member of the Winslow formation

deseribed in the Tahlequah folio.
SAVANNA SANDSTONE

This formation covers a comparatively large area In the Ok_la-
home{ }éi)safoﬁeld. The group consist§ of thrge more or less massive
and thick bedded sandstones with intervening §haly membersl, ag-
gregating 1,150 feet in thickness. It outcrops in the lowe;'1 s opets
of the Cavanal, Sansbois, Poteau and other _mountalns of t ;al_east-
ern side of the State. The sandstones vary in color from wk1te Io
rusty brown, and break into morc or less rectangular blo:iz S. thn
manvy places nodules are found in the slalps _of sandspone and on the
bedding planes are small ridges and striations having the appear-

ance of fossil forms.

: aleate-Lehigh region the sandstone becomes cherty.

The gn(ti}s]‘(r.:or?eo fo%'ms a rangge of hills southwest from McAlesterhpast

' Qavanna to near Coalgate, where the outcrop splits one braﬁc ' exi

tending in the direction of Atoka, the .other passing to the egtsh

of Coalgate and Lehigh, and thenee turning eastward to umtle; wi ;

the first branch. The ridges so formed surround the syneline 0t
the Lehigh basin. Another branch extends from Coalgatefp‘as

Nixon. Across the Arkansas line only .the lower part of the 01115
ation is present, capping several, of the isolated hills in a few sma

areas.

. : e pr i han the sand-

The shaly beds combined are probably thicker t _
stones. but since the sandstones are better expose.d and their pres-
ence is s0 strongly impressed upon the observer in the prominent
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ridges which they make, sandstone seems the more appropriate term,
There are five principal sandstone beds, which have different thick-
ness from 50 feet to 200 feet, the one at the top and the one at the
base being generally thicker than the intermediate ones. These sand-
stones may be distinguished only by their position in the section
and by their thickness of bedding. They are brown, or grayish-
brown, fine-grained and compact. Except in the uppermost beds,
upon which the town of McAlester is built, the beds are generally
thin and in part shaly. The uppermost sandstone occurs in two
members, 75 to 100 feet thick, separated by variable blue clay shales.
The uppermost beds of this sandstone are found in many places to
be massive, and those in contact with the shale are often beauti-
fully ripple-marked. No coal of any value has been found associated
with these beds of sandstone in the McAlester district, though a
thin bed has been reported to oceur in the upper part of the series.
Where the rocks dip at low angles they make ridges. The ridges
are prominent features of the landscape in the vicinity of South
MecAlester, south of Krebs and of Alderson and north of Gaines
Valley, near the eastern border of the quadrangle. Southwest of
Kiowa and upon the cast side of the Lehigh coal field these sand-
stones are prominent ridge makers. It is true that they are tilted
at very high angles on the east side of the Lehigh district, but the
drainage of North Boggy Creek is generally parallel with the trend
of the ridges, beside which the soft shales are easily eroded. Both
cast and west of McAlester between Hartshorne and Kiowa, and
in the district southwest of Savanna, these beds dip at angles vary-
ing from 40 to 50 degrees. In these localities the sandstones and
shales have been nearly equally worn down almost to a level plane.
Near stream channels, however, where recent erosion has removed
adjacent soft rocks, low ridges occur upon the erops of the sand-
stones. Elsewhere sandstone ledges are elevated but little, if any,
above the generally smooth prairie.

THE CAVANAL COAL

The Cavanal coal is found in the eastern part of the field in the
northern part of LeFlore County, and was named for Cavanal sta.
tion on the Frisco Railroad. The coal outerops at the foot and al-
most entirely around the Cavanal Mountain, and the dip is 6 to 10
degrees toward the center of the Mountain. It is not known to be
of workable thickness except on the east and south sides. The bed
varies in thickness from two to three and one-half feet, and ex-
cept in places, is generally very free of impurities. Thin bands of
shaly and bony material with sulphur coneretions occur near the
top of the bed. The roof is hard, slaty shale and the floor is a com-
pact clay. The coal contains considerable sulphur but is excellent for
steam and domestic purposes. '
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In the Cavanal syncline. . In the Cavanal syncline the coal crops
a little more than 100 feet stratigraphically beneath the series of
sandstone beds which make a line of prominent ridges surrounding
the base of the mountain. The prospects one and a half miles north
of the mines north of Cavanal Station, at Poteau Station, and those
three miles west of Wister, are located upon this coal. From the
mine west of Wister the horizon of this coal strikes nearly due west
through sees. 29 and 30, T. 6 N., R. 24 E., secs. 35 to 30, inclusive,
T. 6 N., R. 23 E,, and in sees. 25 and 26, T. 6 N., R. 22 E. In sec.
27, T. 6 N.; R. 22 E., the strike curves north and then northeast be-
neath the escarpment of a high ridge. The position of this ridge
bears northeast and east around the west and north sides of Cavanal
Mountain. In the north base of Cavanal Mountain the ridge above
the coal is generally worn down, but the sandstone ledges outerop
%n magy places, and from these the ecrop of the coal may be easily
ocated.

The Cavanal coal, as far as known, is three feet to three and one-
half feet thick, and is well situated structurally for mining. This
coal dips benecath Cavanal Mountain at an angle varying from 6 to
20 degrees. The lowest dip is on the southeast side, between Wister
and Potcau Station. IFrom Wister westward to Fanshawe the dip
gradually inereases from 10 to 20 degrees. Beyond IPanshawe and
upon the north side of the mountain it is nearly 10 degrees.

From the outerop of the Cavanal coal inward toward the
mountain the dip changes but little as a rule for a distance of be-
tween two and three miles. Considering the surface to be level and
the dip of the rock to be 10 degrees the coal would descend at the
rate of nearly 140 feet for each thousand feet of horizontal distance.
The area of the coal in the syncline to a depth of 1,000 feet beneath
the outerop is nearly 65 square miles.

“In the Sansbois syncline. As far as the survey has been car-
ried, the Cavanal coal has not been prospected in this syncline. A
coal bed of workable thickness in the stratigraphic position of the
Cavanal coal crops out in a branch of Fourche Maline Creek, nearly
four miles north of Wilburton.

From the head of Brazil Creck eastward the horizon of the Cav-
anal coal gradually descends from the lower slope of Sansbois
Mountain into the foothills which surround the base at the cast
end. The rocks at the horizon of the Cavanal coal in this portion
of Sansbois Mountain dip beneath the mountain at angles varying
from 10 to 20 degrees. From the west end of Brazil Creek Valley
westward to the border of this ficld the erop of the Cavanal coal
lies in the steep lower slopes of Sansbois Mountain, dipping north.
On account of the steep slope and the presence of boulders and rock
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debris, the sandstone near the coal, as well as that of higher beds,
either outcrops as benches or as cliffs, or the edges are concealed
in the mountain side. In the spur of Sansbois Mountain northwest
of Red Oak and in the high knob northeast of the same point the
roeks in the horizon of this coal dip inward from the sides at angles
of 3 degrecs and less. On the strike of the eoal in the south side of
Qansbois Mountain the dip of the rocks increase from 10 degrees in
the vicinity of Red Oak to 30 degrees in Fourche Maline Creek. From
[Fourche Maline Creek westward for three miles the dip increases
30 to 70 degrees, and then decreases rapidly to 30 degrees again
and so continues to the western border of this field.

BOGGY SHALE

This formation is named from Boggy Creck in the Choctaw na-
tion. In the Coalgate quadrangle there are extensive exposurcs
along Boggy Creek and the formation attains a maximum thickness
of more than 2,000 feet. In the MecAlester area it has been estimated
to be almost 2,600 feet thick, while in the Muskogee district to the
north. about 500 feet is exposed. The formation consists largely
of shiles with some sandstones, and a fow limestone beds. The great-
ost, development of the sandstone members is along the Canadian
River Valley to the southwest of the Muskogee quadrangle. Ex-
tending southwest and northeast there is a gradual thinning of the
sandstone beds and of the entire formation. With the thinning of
the sandstone, thin limy, beds are introduced. The sandstone mem-
bers have so graded into shaly deposits that the formation cannot
be distinguished north of the Arkansas River. Certain formations
above the Boggy have been traced from Arkansas River to the Ok-
lahoma-Kansas line, indicating that 2,000 feet or more of the Boggy
formation in the Canadian River Valley must be corrclated with
a part of the Cherokee shale of southeastern Kansas.

The following deseription of the formation is given by Taff for
the MeAlester, Muskogee, Atoka, and Coalgate quadrangles and
gives in detail the character and extent of the formation.

In the Boggy shale therc are probably not le's(s\than sixteen
beds of sandstone ranging in thickness from 20 to 150 feet, separated
by shale from 100 to 600 fect thick. One coal bed, about two feet
six inches thick is located about 400 feet above the base of the Bog-
gy shale.

The shales of these serics are exposed to a very slight extent
where observed. On a few hill slopes and in stream valleys the
shales are bluish, fissile clay, containing ironstone coneretions, thin
wavy sandstone plates, and shaly sandstonc strata. The sandstones
fall in one general class and vary but little in minor detail of texture.
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They are generally brownish or gray and some beds are quite fer-
ruginous. In some of these the iron ore cuts the face of the ledge
or particular bed into a network of angular blocks, filling a
plexus of mud cracks. All the sandstones are fine-grained and were
without doubt deposited under very similar conditions. These beds,
being high in the series of this coal field, occupy the central portions
of the synelinal basins and the regions of least disturbance in the
northeast and northwest parts of the MeAlester quadrangle. Under
these conditions they lie many places in nearly horizontal positions.
By crosion the soft clays are removed from above and they cap
elevated flat hills and mesas and form terrace-like benches around
their slopes. Through parts of the field, then, these beds are wr'l
exposed for inspection. -

In the Muskogee quadrangle, only the lowest sandstone and its
inclosed shale members are exposed. The basal deposit is a com-
paratively soft shale, approximately 200 feet thick. The overlying
sandstone is a gray to yellowish-brown rock, and oceurs for the
most part in thick or massive moderately hard beds. The lower
sandstone beds are usually exposed in cliffs and bluffs at the crests
of the escarpments which they produce. The upper layers make
flat and gently rolling tracts of sandy. loam which slope westward
from the escarpment of Rattlesnake Mountains. Toward the north-
west this sandstone gradually grows thinner, more shaly, and softer,
the decrease in thickness and the change of the character being em-
phasized by the topographical expression of the rock. Near the
southern boundary of the quadrangle the sandstone is marked by
the strong escarpment and timbered table-land of the Rattlesnake
Mountains. Northwestward the escarpment becomes gradually
lower and less distinet until it is lost in the rolling prairie north of
Oktaha. The lowest shaly strata, lying above the sandstone oceurs
in the southwest corner of the quadrangle. A bed of bituminous
coal, 30 inches thick, occurs in this shale near the base. It should
be found to erop out across the southwest corner of the quadrangle.

THE WITTEVILLE COALS

There are two beds of coal separated by about 250 feet of

shale and sandstone, which will be known as the Witteville coal

beds, from the mines upon them at Witteville, in the east end of
Cavanal Mountain. :

The upper Witteville coal is three feet ten inches thick, sep-
arated into nearly equal benches by a thin parting of shale. This coal
has been mined at intervals since 1894, and is delivered to the main

line of the St. Louis and San Francisco Railroad at Poteau Station
over a branch road belonging to the mining company.
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The lower Witteville coal is four feet eight inches thick, and is
separated into three benches by two variable bands of bone and
carbonaccous shale. It has been opened for exploitation on the crop
at the tipple from which the coal from the upper mine is discharged
for shipment.

The lower coal occurs at the top of the Savanna formation,
while the upper bed is in the lower part of the Boggy shale, about
800 feet and 1,000 feet respectively, above the Cavanal coal.

The quality of the Witteville coal, as expressed by the proxi-
mate analysis given in the tables is nearly the same in all respects
as that of the Cavanal coal, the percentages of volatile matter, car-
bon, and sulphur being a fraction higher, and the ash a little more
than one per cent less.

In the Cavanal syncline. The Witteville coal beds are not
known in this field outside the Cavanal syncline. The lower Witte-
ville eoal being at the top of the Savanna formation, itsapproxi-
mate erop may be located by refercnce to the contact between the
Savanna and Boggy. The area of cach of the Witteville coal beds
in the Cavanal syneline is nearly 60 squarc miles.

The erop of the upper Witteville coal being 250 feet above the
hase of the Boggy shale, it may be located approximately by ref-
erence to the structure of the associated rocks in the syncline and
the contact between the Savanna and Boggy formations. Where
the slope of the mountain is steep, as at the Witteville mine, the
crops of the coals will fall near together. At other places, as upon
the northwest and southeast sides of the syncline, where the sur-
face is ncarly level, the crops will be more widely separated. The
dip of the rocks at the erop of the coal around Cavanal Mountain
varies from 6 to 10 degrces. The dip becomes rapidly lower from
the crop of the coal toward the center or axis of the syncline, and
toward the mountain, so that relatively large areas may be mined by
slopes. In the more level areas in the vicinity of Kennedy and north
of Potato Pealks, still larger areas may be worked by shaft.

In the scetion across the synecline the coals do not descend more

than 1,000 fcet bencath the level of their crops. From a shaft in.

the valley ncar the north line of see. 12, T. 6 N, R. 23 E., or from one
in the valley of Mountain Creek in sec. 4, T. 6 N.; R. 24 E,, several
squarc miles of coal can be brought to the hoisting plant by gravity.

THURMAN SANDSTONE.
In the McAlester district the Thurman sandstone is represented

by a thickness of about 200 feet. The lower 50 fcet is a conglomer-
ate composed of angular or slightly rounded chert fragments im-
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bedded in 4 brown sandstone matrix. The sandstone of the upper
part of the formations eap the flat-topped hills and ridges north of
Coal Creek and the highlands in the northwest corner of the Me-
Alester quadrangle.

The Thurman sandstone represents the beginning of a marked
change in the character of the sediments which were brought into
the sea and spread across this region in Carboniferous time. Shales
and fine sandy sediments of the Boggy shale were followed by
coarse pebbles of white chert mixed with coarse quartz sand form-
ing the Thurman sandstone. After the deposition of this conglomer-
ate, which reached a thickness of about 50 feet in the eastern half
of the area now occupied by the Thurman sandstone in the Coal-
gate quadrangle, finer sands were deposited until a maximum depth
of more than 200 feet was attained.

STUART SHALE

This formation consists of blue clay shales, beds of sandstone,
and attains a thickness of 280 feet. It was named by J. A. Taff
from the town of Stuart in eastern Hughes County. This shale ex-
tends northeast from eastern Pontotoec County, across northwestern
Coal and southeastern Hughes, and into northwestern Pittsburg,
western McIntosh and eastern Okmulgee counties. It is Pennsyl-
vanian . (Alleghany) in age, and correlates with the upper part of
the Cherokee shale. :

There is a gradual transition ‘upward from the Thurman, sand-
stone through thin beds of shaly sandstone and shale interstratified
into the Stuart shale, which has a thickness of about 275 feet in the
northeastern and central parts of its exposure and about 100 feet
In 1ts western part. It is composed of three members, an upper and
a !ower one of shale separated by a variable sandstone 10 to 50 feet
thick. A thin sandstone and chert conglomerate lentil occurs in the
%ower shale member. This lower member of the formation ranges
in _thickness from about 120 feet to about 50 feet, and is composed
chlqﬂy 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 form-
ation is composed of bluish shales and has a thickness of 50 to 120
feet. This shale, unlike the lower members, outerops in the steep
slopes of the escarpments and hills which are surmounted by the

succeeding Senora sandstone and is, for the most part, wooded and
concealed by talus.

SENORA FORMATION

_ This formation was named from the old Postoffice of Senora,
in southern Okmulgee County. It occurs in eastern Pontotoe County,
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northeast across northwest Coal, cast of Hughes, and southeast o
Okmulgee countics as far as the Arkansas River near Stoneblooc

Wagner County.

This formation is composed of interstratified sandstones an
shaly beds having a thickness of nearly 500 feet in the northeaster
corner of the Coalgate quadrangle. The thickness of the formatio
decreases chiefly by thinning of the sandstone beds until it doe
not exceed 150 feet. The lower 320 feet of the formation is compose
almost entirely of sandstone which grades upward through thi
sandy beds into shale strata which are approximately 160 feet i

thickness.

Near the middle of the Coalgate quadrangle the lower massive
sandstone becomes divided and shale beds 20 to 75 feet in thickness
appear. In the western part of the quadrangle the sandstone beds
become quite variable in thickness and in their position in the form-
ation. The outerop of the formation herc varies in width from one
to four 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
rray or reddish-hrown in eolor. The shales, which ocecupy the more
level land in the western and northern parts of the outerop, are
rarely well exposed. Bluish clay shales and hrownish sandy shales
helonging in the upper part of the series, are exposed in the deeper

- cuttings of the streams which flow from the higher land of the
succeeding Calvin sandstone. :

CALVIN SANDSTONE

This formation is made up almost cntirely of thick bedded, hard
sandstone, with a few thin layers of shale. The shales are more re-
sistant than the shales of the upper Senora and the lower Wetumka,
and for that reason weather out as low, rounded ridges. The form-
ation extends .from ecastern Pontotoc County, northeast across
Hughes, Okfuskee and Okmulgee countics, ending near Stone Bluff,

Wagoner County.

Above the Senora formation there is a deposit of massive and
thin-bedded sandstone with some shaly beds in the upper part hav-
ing a thickness of 140 to 240 feet. I7or ncarly 140 feet upward from
the base, the roek is massive but not very bhard sandstone. In the
northern part of its occurrence this lower and more massive member
of the formation erops in the steep hillsides and bluffs overlooking
the more level Senora formation toward the east. In the southern
part of its outerop the lower sandy member becomes shaly, and even
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the massive beds which oceur are more friable than t)
posits in the northern part 'of the quadrangle. Near t‘;l}:ee nsl?g:i(ied(ff
this loyver sandstone member, west of Sand Creek, there is a shaly
and sl.lghtly calcareous bed which contains iron ’in the form of
hematltg. 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 1 i
northern part of the area, and many of the beds a,r: Ellls:rshaar}g vl\;i:agslllﬁ
er into slabs and.hard plates. The upper 90 to 100 feet of the form-
ation here. contains two, and in places more, shaly beds 10 to 20
f‘eet in thlckness._ The sandstone beds of this upper portion de-
;gggssv?;)ﬁltsliv;fesst;ward from 40 feet in thickness to layers interstrat-

WETUMKA SHALE

The Wetumka shale is compo
) posed of clay shale, sandy shale and
g(l)l;;lselt)légst(;l}lle.thThe large amount of shales result in its being cut
ea 5 i
fom_hene e resistant sandstonc of the overlying Wewoka
The formation extends from ecastert

- xt s f astern Pontotoe, northeast acros
g..ughcs, Okmu'lgec, Okfuskee and Tulsa counties to the Al'kans?a:

lve;h It attains a maximum thickness of 120 fect,

e shaly beds of the Calvin sandstone i '

- \  sands grade into the succeed-
ing Wetumka :qhale, 80 tl}at the division line between the formations
cannc‘Jt bg easily deterzpmed stratigraphically and cannot be very
accurately mapped. With the exception of thin shaly sandstone lay-
ers near the center, t,l}e Wfatumka shale is composed of friable, lam-
matqd clay shales. I't is estimated to be about 120 feet thick thr,ouvh-
out its occurrence in the Coalgate quadrangle. -

From the head of Big Creek to th i i
_ : e Canadian River Valley this
;hf‘ﬂf]} crops in gently rolling prairie land and produces a soi(layino;:
Bfn(';lqe than is usually found upon other formations in this region
e t,,hnear the top are exposed in many places in the escarpment be:
?}?a the sandstone l?eds of the succeeding Wewoka formation. In
e western part of its occurrence the Wetumka shale lies iﬁ the
nearly level plain of Muddy Boggy Creek Valley.
This ¢ WEWOKA FORMATION
Is formation is made up of massive, brown. fri
is fo riable -
:l‘zglrllg ‘\ylt?hmtlerbedded blue shales in the uppe’r part a’nd a thin ??Irrlli
m the lower part. Morgan® describes the ba’sal ;
tone in | sandst
,«g,radtlng.);f into cl}ert conglomerate which represents a local de(ilrgo?i
;r;)enY (;h what is normally a sandstone that occurs about 90 feet
: ove the bottom of the formation. Many other sandstones in the
ormation also carry small quantities of chert conglomerate.

8. Morgan, Geo. D. deolo v .
prean. e 1027, gy of the Stonewall Quadrangle, Oklahoma : Bureau of Genlogy, Bull,
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HOLDENVILLE SHALE

Composed of blue and yellow cl_ay, beds of s‘andsécone 1'13;21(31[1 1:;:;:
iliceous sandstone. Morgan® recognizes .the two hmef1 onSe emb: ié
Slh1 Qasakwa and the Homer. The thickness of the asad B s
;u?te variable. At the northeast corner ch}f1 thfe ?}’icgnt%v:vﬂl (?fuzé alsik%ﬂ e
i just south o
it is about two feet thick, but jus th of the Lown O oathward
i i s is at least 15 feet, gradually thu g ol !
. Ltrsltitlhiilgxlrzsntually disappears. :I-‘hebH?;naer 1111111e::ciori1:3l 1t1}e;2 ’g)of:ﬁza‘t;i-
Qasakwa member, and is best develop C
};‘vr: ;}zigt of the Stonewall, quadll;’afclgle. 'fﬁles eccg;’)g ]([))ié ({c;lihlgglllegs}tlgﬁ(ta

: e
is dark gray or almost black. Between ‘ hronghout
terop, there are a
all the northern part of the Homer outer R o & s into &
' s. One or several of these quite oiten 0
;?:s(g\cf(()anz;ert conglomerate that sometimes attains 2 t}}Lmk;lSSISﬁ(?}fl
30 f‘eet. The basal formation is marked by a sandy h;en;?}s1 O%V Jhioh
generally occurs at the top of the upper member o e

formation.
SEMINOLE CONGLOMERATE

i i trix sueceeded by
) sod of white chert, in a brown matrl C
l)rowxglor::gfdstone. The fnrmat}i}on attaing a ?(3%}1;2??1 ;lxillgtl:rn(;s;ogi
a
about 150 feet. At the base there occurs . o Ao
ich is f in li hich is separated from
which is found a thin limestone, w L Is separated Hom Hforean
of the Seminale by an interval averaging , rgan
i i This limestone has an averag
deseribes as the DeNay limestone. Dmestone e g hreass
ickness of a little more than one foot which o S
S:ég (erllgngated blocks. A bright yellow color is developed on weath

ered stones.
STRUCTURE

GENERAL

Structure is that part of the ,c,:[eology c_)fha r%gi(ér;evg};ioc}; {)121:;3(1)11115_
i ic| e 7ith refe /

to the wayv in which the rocks are touna wi fo

. i the nature and amount o
tal plane; or in other words, tl 2 nd amo L Tl
the distribution and m

which the rocks have undergone, and tua,
i e tary rocks are arrang

. f these folded features. Sedimen -k v ‘

?ﬁlﬁtg'réso(;' less distinet layers and the original position of the beds

is normally level or horizontal, or nearly so. Modifications of the

original or level position of the ri)cks resfull'fSi fé-orgeﬁo‘{érlnﬁgc; l:)}l"
i he lavers or strata of rocks are folded, , ;O
Bvlgllz}eln.t eT.n ’g’he greater part of the earth’s surface the rocks lie

9. Op. cit.
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almost level, but in mountainous regions and surrounding territory
structural features are very marked, due to the mountain making
movements. The inclination of the beds from the horizontal is ealled
dip.. In determining the structure of an area it is essential to un-
derstand the stratigraphy of the region and to be able to determine
the direction and amount of the dip. In many localities the dip of
the rocks is so pronounced that it can readily be observed, while
m others it is necessary to make use of instruments to determine
the amount of dip. Beds inclined in a single direction form a
monocline, but when folded or arched the upward fold is the anti-
cline and the downward fold the syncline.

The Oklahoma coal fields throughout the east-central area pre-
sent well-defined structural features. In part, the coal beds lie
practically level or with a gentle dip to the west or southwest, which
is the normal dip for that part of the state. For example, in the Hen-
ryetta district the average inclination of the coal bed is about 20 to
40 feet per mile. In the part of the field south of the Canadian River
the area is characterized by broad, low folds increasing in intensity
frum the north to the south as the series approaches the much fault-
ed and folded Ouachita Mountain region. Some faulting has oe-
curred north of the Choctaw fault, as is evidenced by off-sets in the
coal outerops, by the displacement of coal beds as seen in some of the
mines, and by the displacement of Backbone anticline which ex-
tends north and east from Bokoshe into Arkansas. Along the axis

-of this anticline the force has been sufficient to break the strata and
force the rocks south of the break over those to the north, thus caus-
ing the anticline to be faulted for several miles of its length.

The structural folds in the coal fields are of such a nature that
the rocks were broken along the axes of the upward folds and the
agents of erosion readily brought about a rapid cutting down of the
surface along the axes of the anticlines, so that at the present time
many of the anticlinal axes are indicated by the valleys, while the
synelinal axes lie in the hills and mountains. Originally the coal
beds extended over the entire area between the present outcrops
but because of these erosional features they have disappeared from
the area of the anticlinal folds and, in some cases are well down
toward the axes of the syncline. The coal beds of the state as they
are today lie in synclinal basins. The coal dips from the outcrops
Yoward the center of the basin, and the depth of the coal below the
surface increases rapidly. The inclination of the beds vary from
practically level, well down in the synelinal basin, to an angle of
90 degrees as found in some of the outcrops and small mine open-
ings in the region of Blanco, between Haileyville and Edwards,
and also in the vicinity of North McAlester. In many places dips



92 COAL ™ OKLAHOMA

. degrecs arc common. - Sharp folding {md faulting is
Zfsg Os}:gwsr? a]o%g the axes of the McAlester antlchr_le. Fro}1:1 thg
vicinity of Carbon eastward, the Hartshorne coal dips nor‘: ﬁvar
45 to 90 degrees, but northward from the outerop of the Harts orne‘:f
coal the dip increases rapidly (15 to: 30 dfagree.s) on the olutcrop ({
the MecAlester coal. In a small basin which pitches at a 0\\;\ fm% e
toward the west just to the no.rthwest of Carbon, tl_lc Me Afstﬁr
coal lies in such a position that it can be profitably mined. e
Richville minc, the coal is badly crushed due to the preisuﬁa Te
sulting from the folding. From McAlester westward, a fau f})]c
tends parallel with and very near the axis of the fold Eponb di
north side displacing the Hartshorne coals. Outcrops of t esei( eds
are found at intervals along the fold, but as a wh.ole, the roct S tl;t
cluding the coal have been displaced downward with respect to the

) south side. o
bedsf{) Iia:'};é Zﬁount of detailed wor1_< has been done by Taff in hlg
studies of the Oklahoma coal fields in 1'ega.rd to the structuﬁe ant
the results of his investigations published in 19th‘ Anm'lal1 Sepor s
Part 3, U. 8. Geological Survey. The O}(lahoma ‘(roologlca .]udrv.ey
with a field party in charge of T.. C. Snider earried on detaile mi
vestigations in the area to the east‘and northeast of that, colxei‘](a(
in detail hy Taff. The results of this work are publ}shedulri_ »gle-
tin No. 17, of the Oklahoma Geological Survey. Thls hulletin ba 80
contains Taff’s description of the MeAlester-Lehigh reglor}}1 above
noted. In the investigations in the southern part of the area

covered by Snider the work of Taff which had been published in

Part 2, U. S. Geological Survey; is used as a
%?stis:l\z?r:gﬂﬂiegiité of the folds shown on the maps are but little
changed from the location on Taff’s original maps.
In the following discussion of the st.ructure. of the Oklahom?
coal ficlds Taff1® and Snider' are quoted in detail. The struetura
axes arc indicated upon the maps of the various coal fields.

McALESTER-LEHIGH DISTRICT

Taff’s déscription of the structure in the MecAlester-Lehigh coal
field is as follows:

uGeneral: At the eastern border of ‘the McAlester qua.dra.ntghle
the general strike of the rocks is east and west. In Arka..nsa,?il e
same éeneral strike of the rocks prevails from the Arkansas l.me' (i)wr;
}.he Arkansas River Valley to the Tertiary overlap of éhel M;ss;sssglx‘)
jent, the Arkansas (eologica -
bayment, as shown by the work of
S/l:y yFrom the eastern border of the McAlester quadrangle wesltwa.il('ll
the .strlke of the rocks changes from west to southwest and then sou
to the Cretaccous border near Atoka.

To.Taff, 7. A. The McAlester-Lehlgh Coal Fleld, Indlan Territory: U. 8. Geol. Survey, Nine-

] d . 3, pp. 442-448, 1899, 6
11 é‘:\‘ﬂ;gx! l}an“é. “(L:le)g'l'og; of epnr;t-centml Oklahoma, Oklahoma Geol, Survey, Bull, 17, pp. 11-16,

1914,
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“From the Chickasaw Nation eastward these rocks have the
same general structure, which is that of wide canoe-shaped syn-
clines lapping upon narrow, compressed, and often slightly over-
turned anticlines. This is also the typical structural character of
the northern "Appalachian region. Like the structure of . the
Appalachian region, again, the folding here becomes less in-
tense toward the north and west, nearer the interior of the coal
fleld. The belt of folded coal-bearing strata varies from 10 to 15
miles in width. North and west of this folded belt the rocks are
somewhat crumpled but maintain a slight downward grade toward
the north and west.

“The Kiowa syncline. The Hartshorne sandstone is at the base
of the productive coal measures of this coal fleld. South of Harts-
horne this sandstone is a ridge maker and is usuilly exposed at its
crop, where it dips to the north at about 30 degrees. The dip de-
creases northward, and is horizontal at the center of the basin,
three miles distant, where the sandstone lies not more than 600
‘feet beneath the surface. At Gowen, three miles still farther north,
it comes up on the north side of the basin, forming a prominent
ridge. From Hartshorne it strikes westward and then southwestward
to the limits of the quadrangle, with dips varying from 40 to 80 de-
grees toward the north and northwest. IFrom Gowen, on the north
limb of the syncline, the rocks bear a little north of west to the
vicinity of Alderson, where they turn toward the north and pass
across the axis of the McAlester anticline. The axis of this syncline
pilches abruptly westward at the east end, northeast of Hartshorne,
for a short space, and then becomes nearly horizontal north of Harts-
horne. Sandstones which cap the flat topped mesa of Belle Starr
Mountain appear at the same elevation in the ridge northwest of
Hartshorne, pitching 6 degrees toward the west. FFrom the vicinity
of Hartshornq southwest this syncline becomes rapidly broader and
deeper for six to eight miles, and then grows narrower, with a
gradually rising axis to the vicinity of Kiowa. Opposite Kiowa
this synclinal basin is about four miles wide. I'rom Kiowa toward
the southwest the basin grows gradually broader to the limit of the
McAlester quadrangle, where it divides into two synclines separated
by an anticline: one of these extends nearly due south, ending in
the Lehigh Basin, while the other bears southwestward into the

southern part of the Coalgate quadrangle, where it becomes bhroad
and flat.

“The contraction of the Kiowa syncline near Kiowa appears to
be due to a northwestward movement of the strata from the south
side of the basin. The northwestward overtrust of the older rocks
southeast of Kiowa corresponds in strike and movement with those
of the coal-bearing beds on the south side of Kiowa basin.

“The McAlester anticline—The axis of the McAlester anticline
c¢nters the quadrangle upon the east side, in the valley of Gaines
Creek, and bears very nearly west for ten miles, where, at a point
between Alderson and Cherryvale, it divides into two folds. One of
these divisions of the fold bears southwest by way of Savanna to
and bevond the horder of the quadrangle. This south division of the
anticlinc is called the “avanna anticline. The other, a more direct
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continuation of the main fold, bears northwest from Cherryvale for
nearly three miles and then west to McAlester, where it curves
southwest and passes the limits of the quadrangle, parallel with the

Savanna anticline.

«wThe strata involved in the MecAlester anticline from the eastern
border of the quadrangle to Cherryvale have been trust over to-
ward the north, so that the beds upon the north side are on edge
in places. At other places, especially south of Cherryvale, the

Hartshorne sandstone has been overturned and, it is believed, faulted.

«Through its course from Cherryvale eastward the axis of the anti-
cline is almost horizontal. F'rom Cherryvale westward it pitches down-
ward rather abruptly at from 16 to 20 degrees. The Krebs »syncline
crosses the McAlester arch east of Krebs and depresses it as well as
deflects it northward. North of Krebs, however, the McAlester arch re-
gains its normal condition as an unsymmetrical fold, and continues
westward with nearly horizontal axis, to a point about six miles

gouthwest of McAlester, where it pitches: rapidly for a short space, .

then becomes a low, wide symmetrical arch, and as such continues
to the western limit of the McAlester quadrangie. Upon the south
limb of the McAlester anticline, near the axis, the rocks dip usually
from 10 to 25 degrees, while upon the north limb, except where
{he arch is low, and near the western border of the quadrangle,
they dip from about 30 to 90 degrees, and In a few places, as
noted, are overturned and faulted, dlpping gouthward nearly 90
degreces,

“The Savanna anticline—This fold joins the McAlester anti-

cline about two miles east of Krebs, and thence bears almost due
southwest to the western border of the quadrangle. In the northeast-

ern part of its course it is not a well defined fold. It is little more than -

a southwestward pitching swell upon the southern 1imb of the Mec-
Alester anticline. South of Krebs the ill-defined axis of this fold
pitches southwest probably 10 degrees, and south of McAlester it
beging to rise. South of Savanna this axis rises rather abruptly
at an angle of nearly 20 degrees. From Savanna it continues south-
westward almost level to a point northwest of Kiowa, where it begins
to pitch downward, and so continues beyond the limit of the Mec-
Alester quadrangle.

aNortheash from Savanna the rocks dip gradually away toward
the northwest and southeast, from the axis of the fold. South
and southwest of Savanna the fold near the axis becomes sharply
contacted and elevated, so that the rocks dip northwest 40 to 60 de-
grees and southeast 55 to 90 degrees. This fold between Savanna and
Kiowa may be compared to an inverted and narrowly contracted ca-
noe. The south side of this inverted canoe is so crushed near the north-
cast end that the rocks are vertical, while at the end near by the
dip will not exceed 20 degrees. The same is true near the south-
east end, northwest of Kiowa, except that there has been greater
compression upon the northwest side of the fold.

“The Krebs syncline.—Southwestward from the vicinity of
South McAlester, for a distance of nearly ten miles, the Krehs syn-
cline is a normal canoe basin., Upon the sides and end of the canoe
the rocks dip nearly equally—about 15 degrees. Upon the southern
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side of the syncline farther southwest, opposite Savanna, the dips
increase to 45 degrees and from Savanna to the western border of
the quadrangle this dip is generally maintained, though it is in
places greater. From the southeast side of this basin the dip de-
creases rapidly toward the northwest from 45 to 10 degrees within
the space of a mile. TFor a wide space the rocks in the central
part of this bagin are nearly horizontal, and upon the north side of
the basin, near the west side of the quadrangle, the beds rise grad-
ually upon the low arch of the McAlester anticline.

uThe syncline from Krebs eastward across the McAlester anti-
cline can not be easily defined. It is shallow and rises with a gradual
upward incline to the axis of the McAlester anticline. From the same
point on the McAlester anticline this syncline pitches at a low angle
downward toward the east. Northeast of Cherryvale the axis bears
northeastward and then east, crossing the side of the quadrangle
about two miles south of the northeast corner. As is the case
in the vicinity of Savanna, the rocks here in the south side of the
Jbasin dip steeply toward the north over about one mile, and then
for a wide space the rocks are nearly horizontal. From the center
bf the basin northeast of Cherryvale, the rocks rise at a low angle
to the limit of the quadrangle.

“Minor folding north of the McAlester anticline. Nearly due
north of Krebs a narrow and short anticlinal fold extends eastward
from the McAlester anticline. Upon the north side the rocks are
steeply upturned, while upon the south side the dips are very low.
This local anticline is a well-defined structural feature for more
than three miles from the McAlester anticline. The rocks upon the
north side dip at continually lower angles as they are folded east-
ward. Upon the south side they. become horizontal near the axis
for three or four miles, where the anticline becomes simply a swell
upon the northern limb of the Krebs syncline and is lost as a
structural feature.

M

“An ill-defined shallow basin occurs north of the McAlester
anticline west and northwest of McAlester. The axis of this basin
lies two and one half to three miles north of the McAlester anti-
clinal axis and is nearly parallel with it. North of the town of
McAlester this basin takes a more northerly turn and passes beyond
the limits of the quadrangle. Within six miles of the western border
of the quadrangle the northern limb of this syncline is nearly hori-
zontal, and further west the fold loses character as a structural
feature, becoming simply a wide and very shallow depression upon
the northern limb of the McAlester anticline.

“Local folding near Hartshorne—From Hartshorne southwest-
ward for nearly six miles the Hartshorne sandstone, with shale,
minor sandstone beds, and coal overlying it, is crumpled in an unusual
manner. This structure is upon the southern 1imb of the XKiowa
syncline. South and west of Hartshorne the Hartshorne sandstone
dips north at 15 to 25 degrees. One-half mlile southwest of Harts-
horne this sandstone strikes almost due north for nearly one mile
with dips toward the east, then west for nearly a mile with dips
toward the north, and then south nearly a mile with dips toward
the west, where it takes a southwest bearing with steep dip toward
the northwest. Thus a short and almost square anticlinal fold is in-
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dicated with axial trend almost perpendicular to the general struc-
ture of the Klowa syncline. Six miles southwest of Hartshorne the
same sandstone turns in strike from southwest to almost directly
northwest, and continues for half a mile with dips toward the
northeast. At this point it turns in strike nearly 90 degrees and
bears again southwest. Rocks which lie 600 to 1,200 feet above the
Hartshorne sandstone show in thelr outcrop a local syncline and
anticline, one lylng above the other upon the south limb of the
Kiowa syncline, between the structures noted one-half mile and six
miles, respectively, southwest of Hartshorne. The axes of these
folds are parallel with the trend of the Kiowa syncline,

“The cause of this buckling of the Hartshorne sandstone and
associated rocks may be suggested by the location of the structures
in the obtuse angle at the junction of the major east-west and north-
east-southwest trends of folding in this district.

“Faults and shear zones.—The faulting in this coal field is of
minor importance and local extent. The sandstone beds, which are
exposed in ridges, curve back and forth across the fleld, so ' that’
faults of much magnitude may be easily detected. A fault that may
be called the Cherryvale fault occurs on the north limb of the Mec-
Alester anticline with strike parallel to the folding. Its location
could not be determined with precision, but it occurs between the
mines in Cherryvale and the crest of the ridge about one-fourth
of o mile south of the town. The fault {8 an overthrust from the
gsonth. Tt is believ.ed to extend not far from Cherryvale toward
the east, and but a few miles toward the west.

“The local faulting occurs in the sandstone ridge of the town
of South McAlester, as may be seen in the railroad cut north of
the station. It is of small extent and does not displace the sand-
stone which forms the ridge to more than barely appreciable extent.

“In the vlcinity of Kiowa, where the beds in the south side of
the Kiowa basin have been deflected toward the northwest, the
sandstone beds have been broken by cross faults or zones of shear-
ing in a number of places. This structure is especially prominent in
the limestone ridge, below the coal-bearing beds, immediately
gonth of Kiowa, where it has been thrust strongly over toward the
northwest. Necar the south side of sec. 25, T. 3 N. R. 13 E, the
Hartshorne sandstone is broken and displaced laterally 200 feet.
The sandstone on thd east side is thrust toward the north with re-.

"spect to the sandstone on the west side. This sandstone is inclosed

in several hundred feet of shale, so that it is not possible to trace
the displacement farther than the limit of the sandstone. Near
the middle of sec. 3 and the north side of sec. 10, 1. 2 N,, R. 13 B,
other shear zones or cross faults occur in the Hartshorne sandstone.
In the first instance the sandstone on the southwest side of the
break is thrust northward and overturned, while that on the other
side remalns wilh normal northwcest dip. TIn section 10 the dis-
placement is in the opposite direction.

“These features of structure are not of great importance of
themselves, but a knowledge of their occurrence and character will
be of much value to the prospector and miner who operate coal in
their vicinity. .

- STRUCTURE

“The Lehigh basin.—This basin is a southern prolongation, in
part, of the Kiowa syncline. It is broad and deep in the central
part, opposite Lehigh, and much contracted and elevated at the north
end, where it joins the Kiowa syncline, The contraction at the
north end is due to the eastward bearing and enlargement of the
Coalgate anticline at its north end. The ILehigh basin in surface
outline is elliptical. It is relatively deep and its axis lies near its
eastern side. The Savanna sandstone series and other associated
beds which outcrop on the east side of this basin are upturned until
they are almost vertical. Along their outcrop they form a promi-
nent ridge. As they extend around the south end of the basin, west
of Atoka, these beds separate in outcrop as the dips become less,
and the thick sandstone strata form low ridges which curve, one
after the other, in gradually widening lines. From the vicinity. of
Lehigh on the west side for a distance of six miles inward toward
the axis the beds dip about four degrees. Beyond this the rocks
increase in dip to nearly 10 degrees toward the center of the basin.
It will be seen by this description and by reference to the section
and map that the Lehigh basin is structurally unsymmetrical. Exten-
sive westward overthrusting and faulting of the beds lying beneath
the coal-bearing strata, between Limestone Gap and Atoka, imme-
diately east of the Lehigh basin, have pressed the coal-bearing
rocks westward and upward, while the same beds on the west side
of the basin have been but little disturbed. The basin is canoe-
shaped, its axis rising at both the north and the south end.

“The Coalgate anticline—T1his anticline is a peculiar structural
feature. From Coalgate southwestward this fold is broad and very
obtuse. The strata below the Lehigh coal bear westward around
the south end of the Lehigh basin and then northward toward Coal-
gate. Southwest of Coalgate these beds curve gradually westward
and then southwestward into the swamps of Clear Boggy Creek.
The Lehigh coal bed in its outcrop emphasizes the character of this
anticlinal structure more strongly. TFrom Lehigh the strike of the
coal bears nearly due north, with low east dip to Coalgate, where
it turns abruptly southwestward. One mile northeast of Coalgate,
this coal rises and is exposed for nearly eight miles in an elong-
ated dome bearing northeastward. The Lehigh coal and the sand-
stones and shales for several hundred feet, above the coal dip 10 to
15 degrees from the axis of this dome. From a point about seven
miles northeast of Coalgate the rocks upon the axis of the Coalgate
anticline pitch rapidly northeastward. This pitch gradually grows
less until the anticline is lost as a structural feature in the center of
the Kiowa syncline near the west end of the Kiowa Hills, southwest
of Kiowa.

) ‘Three to five miles northwest of the axis of the Coalgate anti-
cline there is a parallel shallow syncline whose axis is nearly para-
llel to that of the Coalgate. The axis of this syncline rises toward
the northeast and the syncline dies out- or coalesces with the Kiowa,
syncline opposite the northeast end of the Coalgate anticline.”

EAST-CENTRAL OKLAHOMA
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“In the following peu-agra.ph‘é the folds are described in turn
beginning at the southcast part of the area and continuing to the
north and west.

“pPoteau syncline.—This syncline is named from Poteau Moun-
tains which lie in the syncline and extend from near Howe and
Heavener castward to the State line and for a considerable distance
into Arkansas. West of the end of the mountains the axis of the
syncline crosses the Kansas City Southern Railway hectween Heaven-
o and Dotros sawitoh and soon turns n Uttlo to the north of west

. and continues across the southern part of T. 5 N, Rs. 24 and 26 E.

The syncline ends in a basin-shaped structure near the west line of R.
25 .

“Heavenar anticline—The Heavener anticline lies to the north
of the western portion of the Poteau syncline. The axis extends
eastward along Fourche Maline. From this point eastward the axis
rises very rapidly for a distance of about four miles and then
descends as rapidly to a point about two miles mnorthwest of
Heavener. The Hartshorne sandstone and coal outcrop around the
north side and east end of the anticline and make a pronounced loop
to the westward on the south side. The rocks exposed in the an-
ticline, therefore, belong to the Atoka formation. Measurements
across the upturned edges of the rocks indicate that a thickness
of 6,000 to 7,000 feet of this formation have been removed from
above the axis of the anticline and the bottom of the formation
is not yet exposed. The dips from the axis of the Heavener anti-
cline are qulte steep.  The general dip to the southy 1s about 30 de-
grees and to the north and east is from 20 to 40 degrees. The steep-
ost dlp observed is ahont one mile south of Glendale postoffice
where there is a dip of about 65 degrees almost directly south.
This is very near the axis of the anticline since one-fourth mile to
the north there is a dip of 40 degrees to the north. The rocks ex-
posed in the axis of .this anticline are the lowest in the entire area
under consideration. :

“Howe anticline—An anticline, called hy Taff the MHowec anti-
cline, branches from the east end of the Heavener anticline and ex-
tends northeast past Howe. Near the Chicago, Rock Island & Pa-
cific Railway cast of Howe this anticline branches, one hranch contin-
uing to the east past Hartford, Ark., and one continuing to the north
to a point about five miles east of Poteau where it turns to the
northeast and contintes across the State line. The name of lHowe an-
ticline was applled by Taff to the fold near Howe and to both
branches as well. .The eastward branch of the IHowe anticline has
heen deseribed by Collierl2 and by Smith13 as the Hartford anticline
and the northward branch by Smith as the Poteau anticline. These
names will be accepted in this report and the name Howe anti-
cline will be retained for the portion between the Heavener anti-
cline and the junction of the Hartford and ’oleau branches. Taff’s14
description of the Fowe anticline is as follows: .

“On the northeastern side of the Heavener anticline an anti-
clinal fold, which may be considered as a branch of the Heavener

12. Colller, A. T., The Arkansas Coal Field: U. 8. Geol. Survey, Bull. 326, 1907,

13. Smith, Cart D., Structure of the Fort Smith-Poteau Gas Field, Arkansas and Oklahoma: U.

8. Geol. Survey, Bull. 541 B., 1913.

14, Taff, J. A., U. 8. Geol. Survey, Nineteenth Ann. Rept., pt. 3, 1899.
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anticline, bears northeastward through the vicinity of Howe. From
the location of Howe, nearly upon its axis, this anticline is known
as the Howe anticline. A peculiar relation of the Howe to the
Heavener anticline is that their axes do not join, yet the folds are
not separated by any indication even of a syncline. * * The crop of the
Hartshorne sandstone southwest of Howe does not bear any indica-
tion of the effect of a branch fold. The next sandstone above the
Hartshorne, however, diverges from the Heavener anticline near
Poteau River and bears northeastward beyond Howe, where it crosses
the axis of the Howe anticline and turns southward in the Poteau
syncline. Between Howe and Monroe the Howe anticline divides
into two folds, one of which bears due east between Poteau and
Sugarloaf mountains and then east into Arkansas, north of Sugar-
loaf Mountain. Both branches of this fold are wide and flat.
The valleys occupied by the Howe anticline are eroded in Mec-

Alester shale. The grades of the streams are very low and the

valleys are practically level places stretching between the moun-
tains from base to base.”

“Hartford anticline—As has been said, the east branch of the
Howe anticline is known ag the Hartford anticline from Hartford,
Arkansas. This anticline is eroded into a valley in the
McAlester shale so that it is difficult to locate the axir accurately
but it is almost coincident in Oklahoma with the course of Sugar-
loaf Creek. TFarther east in Arkansas the Atoka formation is ex-
posed near the axis of this anticline,

“Poteau anticline—From its junction with the Hartford anti-
cline the Poteau anticline extends almost northeast to a point about
due east of Poteau where it gradually turns more nearly to the cast
and across the state line into Arkansas in an almost straight east-
west direction. It continues into Arkansas for about 12 miles. As
is the case with the Hartford anticline the rocks in the Poteau an-
ticline are those of the McAlester shale. Exposures near the country
town of Gilmore indicates that the axis passes very near that place,
from which fact the anticline has been called by some the Gilmore
anticline. The name Gilmore in some respects is preferable to
Poteau since Poteau is well down on the western limb of .the anti-
cline and {s as near the axis of the syncline (Cavanal) as it is to
the axis of the anticline. The dip of the rocks away from the axis
of the Poteau anticline is not very steep; the dip to the northwest
being three to five degrees and that to the southeast less than that.

“Sugarloaf syncline.—This syncline lies between the Hartford
and Poteau anticlines and is named from Sugarloaf Mountains
which are very conspicuous topographic features occupying the
portion of the syncline near the axis. The mountains are composed
principally of the Savanna formation and are topped by Boggy
shale. The dip of the rocks into the syncline is low, not exceeding
flve degrees and usually considerably less than that. The strata
in the mountains near the axis are practically level. The syncline
cxtends from near the junction of the Hartford and Poteau anti-
clines northeastward across the State llne and for several miles
mtc Arkansas.
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14
“Cavanal syncline.—The Ca.va.x.x‘dl syncline is a broad trough
which extends from the vicinity of Red Oak ea.stwa..rd and north-
eastward across the State line and for ma.ny.mlles into Arkansas.
Potato 1’eaks and Cavanal Mountain lie in this syncline.

“Brazil anticline.—The Brazil anticline extend.s from the head
waters of Brazil Creek northeastward to the Yici_mty of Walls. Taff
describes the fold as rising again and continuing as .fa.r as trfe
neighborhood of Bokoshe, but a careful search by the \.avrlter and his
assistants failed to find any north dips in the territory be'tx-ve.en
i{he I't. Smith & Western Railway and Brazil Creek. in this vicinity
while a large number of undoubted southward dlps. V\.rere found.
So far as our examinations show the axis of the a.nt}clme plunges
within two or three miles of Walls and the rocks in the reglf)n
south of Bokoshe all dip to the south under Cavanal Mountam.‘
The lowest formation exposed in the anticline is .the M(l',Aleste.r shale.
The dip of the southeastern limb of the Brazil anticline is from
five to eight degrees and that of the the northwestern limb from

12 to 18 degrees.

iBackbone fault and anticline—~The Backbone anticline extends
eastward from a point about two miles south of Bokoshe, eastward
past Panama and north of east as far as (‘%reeanod, Arl:iniz;s.
The anticline is faulted for a considerable portion of its leng ,b de
beds on the sonth stde of the fault being thrust over youngex: ihs
to the north. The Atoka formation is brought to the sur[a{:e 1‘n‘ ﬁ
axinl portion of the anticline, and the Tlartshorne H(I‘.n(lﬂ :}1’1(. ‘:1(5
coal outcrop around it. The dips in beth directlons fxom elg. ”
of thig anticline (or the fanit) are rather steep, ranging from

20 degrees or cven more.

“Bokoshe syncline.—This syhcllne extends north of east from
Bokoshe to Spiro. TFrom Spiro eastward and northeastward the
country is all sand-covered and the axis of the syncline cannot be

deflnitely located.

“Milton anticline—Beginning about at Lequire, the Milton anti-

cllne extends east and northeast, passing through or near Lequire,

McCurtain, Milton, and Bokoshe, and to Arkansas River nea.rlnig;
land. Near McCurtain this fold rises in a d.ome around wh11c1 e
Hartshorne (Panama) coal outcrops. In this dome the r(;](;(}s1 are
considerably disturbed and there are several locgl faults w ic] are
shown by the displacement of the, coal in the mines, but wh cf] Lar
geldom noticeable on the surface. TIor a §hort dlst'a.nce westtho e;
'quire the F't. Smith & Western Railway !1es practically on e a,xtlh
of the anticline. East of Lequire the rallroa.d swings to thg nt,(::in
of the axis, but crosses it again about two miles west of McCur .

From this place to Milton the railroad is approximately one-half:

mile south of the axis. At Milton the axis swings somewhat tov;c::
north and passes nearly midway between the old and nevy1 Owest
of Bokoshe, and extends northeastward about one-half im}i eC st
of Redbank Creek, to the confluence of that stream wit ac
Creek, and on to the Arkansas.

“Siloam syncline.—The short syncline ly{ng between_the south-,

western portion of the Milton anticline, and the: northeastern part
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of the Kinta anticline, is called the Siloam from the .church of that
name in sec. 14, T. 8 N, R. 21 E. The axis les in the range of
hills on the southeast side of Sansbols Creek between Sansbois
and Ironbridge.

“Kinta anticline.—The Kinta anticline enters the area from. the
west of Featherston and extends eastward in the valley of Sans-
bois Creek past Quinton to near Kinta, turns somewhat to the north
and crosses the Ft. Smith & Western Railroad between . Lewlisville
and Kinta. It then continues to the northeast in a somewhat curved
course, passing through Shropshite Valley, and dies out opposite
the northeastern end of the Siloam syncline near Ironbridge. The
dips are low, usually less than five degrees. Some local disturbances
give westward dips near the axis between Quinton and Featherston.

“Cowlington syncline.—The axis of this fold passes through the
hills north of Quinton, through Beaver Mountain, then to the east and
northeast through the hills between Pruitt and Shropshire valleys,
across Sansbois Creek and through the hills northwest of Keota,
then curves .to the east passing at short distance northwest of
Cowlington and through Short Mountain.

“Enterprise anticline—This fold enters the area from the west,

. where House Creek crosses the western boundary and extends north-

east across Longtown Creek, passing about a mile southeast of En-
terprise, and continues to a point about two miles southwest of
‘Whitefleld, where it apparently forks. The exposures in this vicinity
are not numerous, and it is possible that the castern branch does
not quite join the main anticline, but the exposures found indicate
that such a junction does take place, and it is so considered in this
report. The dip to the northwest from the axis is six degrees or
less, and to the southeast ig about eight degrees at the maximum.
The name Enterprise is applied only to the fold southwest of White-
field. The northern branch is called the Vian anticline, and the cast-

ern the Kanima anticline. The syncline hetween them is named the .

Stigler syncline.

“Kanima anticline—Branching from the Enterprise anticline
southwest of Whitefield, the Kanima anticline extends almost east
to a point three miles south of Stigler, where it turns to the north-
east passing about a mile east of the Antioch school house, about
one-half mile west of Kanima, and on the Arkansas along the
west side of Sansbois Creek. The dips are about the same as those
on the Enterprise anticline.

“Stigler syncline.—The axis of the Stigler syncline extends north
of northeast from Whitefleld, passing about two miles northwest of
Stigler, through the range of hills on the east side of Canadian
River, and to the Arkansas, between Tamaha and Hisaw. The Stigler
coal, cquivalent to the McAlester coal, outerops around this syncline.

“Vian anticline.—The name Vian is applied to the anticline that
forms the northern branch of the Enterprise anticline. It passes
near Whitefleld, and continues along Canadian River to the con-
fluence of that stream with the Arkansas, crosses the latter stream
and continues to the northeast, passing west of Vian, This anticline
is almost certainly responsible for the Canadian's abrupt turn from
an easterly to a northeasterly direction at Whitefield. From this
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turn of the river northeast to the Arkansas the axis of the anticline
lies in the alluvium-covered river valley and its exact location can-
not be determined. All that can be done is to draw the line about
midway between the bluffs on the opposite sides of the river. The
dips from this anticline are rather gentle, the majority of the re-
corded dips being three to five degrees.

“Porum syncline.—From the crest of the Vian anticline, the
rocks dip gently to the west for six or eight miles into the Porum
syncline. The axis of. this fold is well defined in the hills west of
Porum and it extends to the southwest through Brooken Mountain.
To the north of the hills west of Porum the country is almost flat
and exposures are few. The axis cannot be definitely located but
some small hills extending north and slightly east from the large
hills are believed to be very near the axis.

“Warner anticline.—This fold occurs in the extreme northwestern
part of the area examined by the writer. It rises near the Mus-
kogee-McIntosh County line about four miles north of Canadian
River and extends northeast through Gap Prairie. Farther north
there are very few exposures and the axis cannot be definitely located.
However, it is believed to extend almost directly north and to pass
very near the town of Warner. From near Warner a branch extends
southwest along the head waters of Georges Fork.” This branch ap-
pears to end near the Pleasant View School in sec. 8, T. 11 N, R.

18 10

Part IV. SEGREGATED COAL LANDS

About the year 1900, 500,000 acres of coal land chiefly in the
Choctaw Nation of what was then Indian Territory, were segregated
or sct apart for the benefit of the Choetaw and Chickasaw Indians.
The segregation was done before these Indians took their allot-
ments as a result of a treaty by these nations with the Govern-
ment. The work of segregation was done by the United States
Geological Survey, and five years were spent in investigating the
ficld, mapping the outerops of the coal deposits and estimating the
amount of available coal. The treaty provided that the Govern-
ment was to scll the land. The area was divided into tracts of 960
acres cach, and offered for sale in August, 1906. All bids were re-
jeeted and a sccond attempt was made to sell the land, but with
the same result. Much of the segregated land has been leased to

individuals and companics which are operating mines on these lands..

A royalty of eight eents per ton is paid the Government for the
benefit of the Indians, the value of which is from $250,000 to
$300,000 per year. The United States Geological Survey has esti-
mated the amount of coal in the State at 79,000,000,000 tons, while
other estimates place the available coal under present mining con-
ditions at 8,000,000,000 tons. REither estimate gives Oklahoma an
abundant supply of coal for fuel purposes.
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.All the‘ coal l.ands of the State are not ineluded in the segre-
gation. Lying chiefly to the north of the segregated area and ex-
tending north to the Kansas line, much good coal is found.

' The United States Geological Survey began the surv
Choctaw coal field in 1897. In this wor{; thég entire ﬁeldegvaosfs:ﬁf
veyed and the outerops of the coal beds and associated formations
were mapped. Later, when the work of segregating the coal lands
was commenced, the previous work was carefully checked and in-
vestigation made as to the position and structure of the coal beds
and the amount of coal available under present mining conditions
with a view to proper development of the lands or the placing of’
value on the land. The following conditions governed the sales
of the lands for segregation and sale. ‘

(1) The coal should be of a quality and hardness to create a
demand for its use for commercial purposes.
(2) It should be thick enough to be worked successfully.

(38) Its structure or position and depth in the earth should as-
sure profitable mining.

In the publisheq description of each tract or lease only those
coal be@s were considered in which the above qualifications could
be applied.

_After the segregation had been completed and the amount of
available coal calculated from the data at hand, considerable con-
troversy arose as to the figures given for the quantity of workable
coal contained in the various beds in the segregation.

By Aect of angress on June 21st, 1906, the Secretary of In-
terior was a_uthorlzed and directed to make practicable and associ-
ative investigation of the character, extent, and value of coal de-
posits in and upder the segregated coal lands of the Choctaw and
Chlckasaw'Natlons in Indian Territory, and the expenses thereof
not excee('hng the sum of $50,000, should be paid to the Treasur};
g;f :he Ul';nted States from the funds of the Choctaw and Chickasaw

ations!®. ‘

A careful examination of the coal lands followed. Arrange-
ments were made whereby a considerable amount of diamond core
drilling was done to determine the extent, dip and character of coal
at various distances from the outcrops in localities where mining

operations had not been carried on from which the data could be
secured. '

The plans for the investigation were arranged for i
_ i ged for by the direct-
or of the United States Geological Survey and J. George Wright,

15, Results of investigations published in Cosl Lands in Oklahoma, U. S. Senate, 61st Congress

2nd session, Sen. Dioc. No. 390, 1910.
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(lommissioner to the Five Civilized Tribes. Mr. William Cameron,
Supervisor of Mines and formerly United States Mine Inspector for
Indian Territory, was placed in charge of the work together with
the mining industries for the Choctaw and Chickasaw Nations. Mr.
A. H. Reed, of McAlester, was employed to. superintend the drilling,
and Mr. A. W. Thompson of Indiana as geologist in charge. The
machinery was sold after the drilling was completed thus reducing
the actual cost of the work. Of the $50,000 appropriated for the
work, the records show that the work cost approximately $49,200,
and that about $6,000 was obtained from the sale of the drilling out-
fit and carbons. Thirty-seven holes were drilled ranging in depth
trom 225 feet to 1,510 feet, giving a total drilling depth of 16,896
feet. A condensed tabular record of the drilling operations is given

in Table No. 6.

Considerable drilling has also been done by the Rock Island
Coal Company. Most of this drilling showed coal at depths rang-
ing from 245 to 568 feet and two holes were drilled at a depth of
1,439 and 1,134 feet respectively. At that time this company did
not consider the lands of any value when the coal occurred below
n depth of 1,000 feet. In the drilling done by the Government
two holes were drilled, both near MeAlester, to a depth of more than
1,000 feet ; one to a depth of 1,510 feet showing no workable coal and
the other 1,225 fect showing three fect five inches of coal at
1,221 feet. The shallow holes range from 113 feet to about 500 feet.
It was not thought advisable to make any explorations beyond a
depth of 1,500 or 2,000 feet, as drilling beyond that depth is very
expensive and should any coal be found at such a depth it could

not be practically or profitably mined.
The detailed reportst® submitted by Mr. Cameron show the

amount and value of ecoal underlying the segregated area; the thick-
ness and depth of the bedsj and the tracts that do not contain coal

that could be profitably mined.

The following table gives the amount and value of workable
coal as cstimated for each distriet by Mr. Cameron in his report of
November 5th, 1909. :

16. Op. cit.

Table No. 6. Tabulation of Date Obtained from Drilling Operations on Segregated Coal Land

Choctaw Nation™
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S. Senate Document No. 390, 1910,

*Compiled from U.

, Southwestern Development Co.

On lease No.
b. Between Tracts 19-19.

a.

Between Tracts 10-11.

C.

On creek north of sesreoated land linae

d.
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Table No. T. Area and Valie of Workable Coal on Segregated
Coal Land. : .

Unleased Lands

DISTRICT - AREA VALUE
McAlester 30,442 $ 978,950
Wilburton 28,861 ° 1,188,295
Wilburton-Stigler

|

; I
12,696 | 253,920

|

l

I

Howe-Poteau 38,421 1,681,815
McCurtain-Masgsey: :

McCurtain 50,840 2,746,475
Massey ... i 7,021 | 210,630
Lehigh-Ardmore . | 33,239 | 1,485,425

I I
| 201,520 | $ 8,445,510

Leased Lands

McAlester | . 86,696 | $ 1,367,460
Wilburton | 15,871 | 889,090
HOWEC-POteAU  ceeeeerereeereemnmecttoenceceencrcmnssncaean: | 8,097 i 404,850
McCurtain-Massey | 8,760 ! 547,590
Tehigh-Ardmore | 12,705 | 664,639

| {
Total ... | 82129 | 3,873,529

|

1
CGirand Total ... | 283,649 | $ 12,319,039

The total area of workable coal in the segregated lands as giv-
en by Mr. Cameron is 283,649 acres, showing 201,520 acres of un-
leascd Jand and 82,129 acres on the leased land. The figures shown
for the unleased acreage are larger than those contained in Mr,
Cameron’s first report because of the addition of 12,696 acres of
coal in the vicinity of Stigler and Tamaha which, at the time the
first report was made, had not been considered of commercial value
on aceount of the thickness of the bed and the large amount of
impurities intermingled with the coal.

INDEX TO OPERATORS OF MINES SHOWN ON COAL FIELD MAPS*

*These maps are the orlginal maps prepared by Mr. Shannon, and which have been re-
vised and brought up to date by the use of a “Map of Coal Segregation, Choctaw Natlion,
Oklahoma’ prepared from officlal data under the direction of the coal appraisers, and Is cor-
rect as of June, 1925. All mines that were on the old maps and not shown on the coal ap-
pralsers’ map have been marked “(ab)”’ abandoned for want of more definite information. The
leased areas of the scgregated lands have also heen checked and hrought up to date.

See index map of coal field area on last page.

COALGATE-LEHIGH COAL FIELD

Mine

Number Operating Company ] Mine
1 St. Louis & Galveston C. & M. Co. No. 1 slope
2 St. Louls & Galveston C. & M. Co. No. 2 slope
3 ‘St. Louis & Galveston C, & M. Co. No. 4 slope
4 Folsom Morris C. M. Co. . No. 6 shaft

Folsom Morris C. M. Co. No. 1 shaft
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Number -

35
36

37

45

S
[N
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-Osage Coal & Mining Co.

Operating Company Mine
Folsom Morris C. M. Co. No. 3 shaft
Folsom Morris C. M. Co. No. 2 slope
Folsom Morris C. M. Co. No. 5% shaft
Folsom Morris C. M. Co. ... No. 5 shaft
Folsom Morris C. M. Co. No. 8 shaft
Folsom Morris C. M. Co. No. 4 shaft
Folgom Morrls C. M. Co. No. 4 old shaft
Folsom Morris C. M. Co. No. 3 tlope
Folsom Morris C. M. Co. ... No. 1 slope
Folsom Morris C. M. Co. shaft
Folsom Morris C. M. Co. No. 7 shaft
M. K. & T. Ry Co., Coal Dept. ... No. 4 new shaft
M. K. & T. Ry. Co., Coal Dept. No. 4 old shaft
M. K. & T. Ry. €0, €08l Dept. coorvecerrcrmmmrmmeervcsmmssssmemsenscsnrnnNO. 12 01d shaft
M. K. & T. Ry. Co., Coal Dept. No. 12 new chaft
M. K. & T. Ry. Co., Coal Dept. No. 1 slope
M. K. & T. Ry. Co., Coal Dept. No. 3 shaft
M. K. & T. Ry. Co., Coal Dept. No. 10 shaft
M. K. & T. Ry. Co., Coal Dept. No. 5 shaft
M. K. & T. Ry. Co., Coal Dept. No. 2 shaft
Coalgate Company No. 1 slope
Coalgate Company No. 5 shaft
Conlgnte ComDANY ...ccmmisimmiinciismmn e e No. 2 slope
Conlgate Company .., No. 3 slope
Coalgato Company No. 4 slope
Keystone C, & M, Co. No. 1 slope
Hazleton Coal Co. No. 1 slope
M. K, & T, Ry. Co., Coal Dept. No. 14 slope
M. K. & T. Ry. Co,, Coal Dept. No. 9 shaft

M. K. & T. Ry. Co., Coal Dept.

McALESTER-HARTSHORNE COAL FIELD

Great Western C. & C. Co.
McAlester-Choctaw Coal Co,
McAlester-Choctaw Coal Co.

McAlester-Choctaw Coal .Co.

Samples C. & M. Co.

No. 17 shaft

No. 9 slope

Jeannette

Wild Cat and Redman

Pasco Slope

Samples C. & M. Co. No. 2 slope
Samples C. & M. Co. No. 4 slope
Samples C. & M. Co. No. 1% slope
Samples C. & M. Co. Halstead
Samples C. & M. Co. . No. 1 slope

Samples C. & M, Co.

Pasco slopse

N. McAlester Coal Co.

Harris slope

Osage Coal & Mining Co.

No. 5 slope

0Osage Ceal & Mining Co.

Elliott slope

Osage Coal’ & Mining Co.
Osage Coal & Mining Co.

Homer slope
Water slope

Alr slope -

Osaga Coal & Minlng Co.

No. 8 thaft

Osage Coal & Mining Co.

No. 7 slope

Osage Coal & Mining Co.

Story and Bond

Osage Coal & Mining Co.

Balley’s

McAlester C. & C. Co.

No. 6 slope

65

89
90
91
92
93
94
95
96

98
99

100
101
102
103
104
105
106
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o Operating Company Mine

McAlester C. & C. Co. No. 21 slope
McAlester C. & C. CO. wceivrvninmnicniinennns No. 22 slope
C. 0. & G. R. shaft
C. 0. & G. R, slope
C. 0. & G. R. R. . 9 shaft
Central C. & Lbr. Co. ... No. 1 slope
Central C. & Lbr. Co. No. 2 slope
Central C. & Lbr. Co. No. 3 slope
Unlon Coal Co. ..No. 8 slope
Milby & Dow C. & M. Co. No. 10 slope
Milby & Dow C. & M. Co. No. § slope
Milby & Dow C. & M. Co. No. 9 shaft
Hajley 01a €oal CO. .occvecreeniiiimiiri s et sisssssase s soss. No. 1 shaft
Unlon Coal Co. No. 7 shaft
-Unlon Coal Ce. .. Richard’s
TUnion C€oal €O, .coviimininciiisiiiis s s ssenssiss s sesssassenes Sunkinnis
Pierce Coal Co. No. 1 slope
Unlon Coal Co. ..No. 6 slope
C. 0. & G. R. R. Co. Gowen No. 40 slope
C. 0. & G. R, R. COu worrrivrnrcrninienncsrmimsrisesssssmnsamsssionmsessssens McAlester Colliery Co.
C. 0. & G. R. R, Co. No. 10 shaft
Hartshorne Coal Co. No. 1 slope
C. 0. & G. R. R. Co. ccrvvvrnvrsrisinenns No. 24 slope
C. 0. & G. R, R, Co. ........ No. 42 slope
C. 0. & G. R, R. Co. No. 7 clope
Halley Ola Coal Co. No. 3 slope
Halley Ola Coal Co. No. 2 slope
Halley Ola Coal Co. No. 7 slope
Halley Ola Coal Co. .....cocvevvnivirenennns No. 6 slope
Craig C. & M. Co. ... Hamilton and Foster slope
Cralg C. & M. Co. ..cccciiviiininnicininnnn Ros-o slope
Craig C. & M. Co. ....Schriner slope
C. 0. & G. R. R. Co. No. 12 slope
Kali Inla Coal Co. ... No. 1 slope
Phoenix Coal Co. ...ccvvnvenrercniniinns No. 2 slope
Dow Coal Co. So. slope
Dow Coal Co. slope
Southern Fuel Co. ..ccvnievnnenininnien No. 1 slope
Southern Fuel Co. ... No. 13 slope
Southern Fuel Co. No. 3 slope
McAlester Edwards Coal Co. No. 1 slope
McAlester Edwards Coal Co. No. 2 slope
Storrle and Rice No. 1 slope
Thomas Coal Co. No. 1 slope

WILBURTON-RED OAK COAL FIELD

M. K. T. Coal Company No. 19 shaft
Eastern C. & M. Co. No. 21 shaft
Degnan & McConnell No. 5 shaft
Degnan & McConnell No. 6 slope
Great Western C. & C. Co. No. 3 slope
Great Western C. & C. Co. No. T slope
Halley Ola Coal Co. No. 4 slope
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Mine
Number
107
- 108
129
130

~ 109
110
- 11
112
113
" 114
115
116
117
<118

1o
120
121
122
123
124
125
126
127
128

120
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
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Operating Company Mine
Haliey Ola Coal Co. No. 5 slope
Halley Ola Coal Co. Kattikan’s
Moore No. 1 slope
Moore ; No. 2 slope

HUéHES-HOWE-POTEAU COAL FIELD

Bache and Denman ... No. 2 slope
Texas Coal ComMPany ..o, . No. 2 slope
Lo Bosquel C. & M. CO0. i sssessssssssrens No. 2 slope
Le Bosquel C. & M. Co. No. 1 tlope
Le Bosquel C. & M. Co. Sturgeon
Degnan & McConnell C. & C. Co. No. 3 slope
Degnan & McConnell C. & C. Co. No. 4 slope
C. 0. & G. R. R. Co. Johnston’s
Central Coal and Lbr. Co. prvtere b asanatstsensneseesnes No. 8 slope
Poteau Coal & Merc. Co. ....... ...No. 4 slope

McCURTAIN-BOKOSHE-PANAMA COAL FIELD

Blue Ridge Coal Co. . . 3 slope
Blue Ridge Conl Co. i . 4 slope
Blue Ridge Coal Co. . 5 slope
Iast McCurtain Coal Co. . 1 slope
Milton Co-oper, Colony . 2 slope
Milton Co-oper. Colony . 3 slope
Mazzard C. & M. Co. .vcvrnivennnnn No. 3 slope
Andrew P, Gunther No. 7 slope
Superfor Smokeless C. & M. Co. No. 1 slope
Cameron Coal and Mere. Co. No. 1 slope
HENRYETTA COAL FIELD
B and A Mining Co. Shaft
Sun Coal Co, RN . Slope
Fursman Coal Co. ... Slope
Kincald Conl Co. .eeccrcivnninenninnene Slope
Deep York Coal Co. . Slope
Crowe Coal Co. No. 3 slope
Oklahoma Conl Co. ... No. 2 slope
Oklahoma Coal Co. No, 1 siope
Crowe Coal Co. No. 4 slope
Blue Ridge Coal Co, Slope
Oklahoma Coal Co, . y . No. 3 slope
Atlas Coal Co. No, 2 slope
Southwest Coal and Otl Co. No. 3 slope
Atlas Coal Co. No. 1 slope
Star Coal Co. Slope
Southwest Coal and Ol Co. . No, 2 slope
OKIQNOMA CORL €0, coovesvuvesssseessessssssnesmmsssmsemmmssesssssssssssssssssssssessssssssassons No. 5 slope
Oklahoma Coarl Co. No. 8 slope
MceDonald Coal Co. Slope
Oklahoma Coal Co. ... No. 7 slope
Wadsworth Coal Co. Slope
Oklahoma Coal Co. ...evecvcceersesrerinisessiesennins No. 4 slope

Dawson Conl €0, oot e e e e e Stope

Mine
Number
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

INDEX TO OPERATORS

Operating Company

Mine

No.

King Coal Co.

No.

King Coal Co.

1 slope
2 slope
Slope

Lantz Coal Co.

No.

warden €oal CO. .ireimmmmsrnensinimmmenens

2 shaft
Shaft

0ld Cato Coal Co.

Shaft

Glen Coal Co.

Oklahoma Coal Co.

Whitehead Coal Co.

. 9 slope
. 1 shaft

Shaft

Pittsburg and Midway Coal Co. ..

...Shaft

McGennes Coal Co.

Whitehead Coal Co.

. 2 shaft

Shaft

Wise-Buchanan Coal Co.

Crowe Coal Co.

Crowe Coal Co.

Crowe Coal Co.

Warden Coal Co.

5 shaft

. T shaft

6 shaft

. 1 shaft
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PLATE XV

DISTRICT

Coalgate-Lehigh

McAlester-Hartshorne
wilburton-Red Oak
Hughes-Howe-Poteau
McCurtain-Bokoshe-Panama .
St'gler-Tamaha

Northeastern Ok'ahnma

Henryetta

INDEX TO COAL FIELD MAPS.



