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Coal bed, approximately located; dashed where
inferred; queried where doubtful. Letter symbol
indicates coal-bed name: sp, Spaniard; d, Dry-
wood; w-p, Weir-Pittsburgh; i, Iron Post; da, Daw-
son; ¢b, Cedar Bluff
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Fault; dashed where approximately located;
dotted where concealed; queried where probable;
U, upthrown side; D, downthrown side
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Isopach contour, in feet; dashed where inferred;
dotted where reconstructed; contour interval, 0.2
foot (some lines omitted where tightly contoured)

Abandoned mine shaft

-

Inaccessible drift or slope mine

R

Small abandoned open pit

o4

Coal drill hole; number corresponds to core hole,
Appendix 2; unnumbered holes from other studies
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COAL GEOLOGY OF TULSA, WAGONER, CREEK,
AND WASHINGTON COUNTIES, OKLAHOMA

LeERoy A. HEmisH
Oklahoma Geological Survey

ABSTRACT.—Tulsa, Wagoner, Creek, and Washington Counties are located in the north-central
part of the coal belt in the shelf area of northeastern Oklahoma. Coal-bearing strata of Desmoines-
ian and Missourian (Pennsylvanian) age comprise ~1,040 mi? in the four counties. Tonnages of
resources and reserves have been determined for the 14 commercially important coal beds in the
four-county area. From oldest (lowest) to youngest (highest), the coals are the Tullahassee coal, with
remaining resources of 4,576,000 short tons and reserves of 377,000 short tons; Rowe coal, with
8,804,000 and 5,578,000 short tons; Drywood coal, with 570,000 and 248,000 short tons; Secor coal,
with 28,398,000 and 4,004,000 short tons; Bluejacket coal, with 5,121,000 and 1,843,000 short tons;
Weir-Pittsburg coal, with 5,197,000 and 762,000 short tons; Tebo coal, with 3,685,000 and 284,000
short tons; Mineral coal, with 46,172,000 and 6,248,000 short tons; Croweburg coal, with 40,536,000
and 1,407,000 short tons; Iron Post coal, with 1,802,000 and 717,000 short tons; Jenks coal, with
10,559,000 and 2,727,000 short tons; Dawson coal, with 169,825,000 and 23,879,000 short tons;
Tulsa coal, with 2,550,000 and 216,000 short tons; and Cedar Bluff coal, with 10,157,000 and
2,330,000 short tons. Remaining resources of coal in the four-county area total 337,952,000 short
tons, and reserves total 50,620,000 short tons. Methods used to calculate figures were adaptations
of standard methods used by the U.S. Bureau of Mines and the U.S. Geological Survey, as modified
by Friedman in Oklahoma Geological Survey Special Publication 74-2. i

Coals of the area are predominantly of high-volatile A bituminous (hvAb) rank. The Croweburg
and Secor coals have somewhat lower sulfur contents than the others, averaging ~1.4%. The com-
bined average sulfur content of all the other coals is ~3.5%. ‘

Four operators were producing coal from three different beds in Tulsa and Wagoner Counties at
the time this study was made. All coal was mined by surface methods. The total value of the 252,468
short tons of coal reported produced from the area during 1980 was estimated at $6,565,000.

INTRODUCTION

This report is the third in a series of county
studies to be issued by the Oklahoma Geological
Survey evaluating the coal resources and reserves
of Oklahoma. The purpose of the study is to deter-
mine the location, amounts, and chemical charac-
ter of the coal deposits, as well as the geologic
character of the coal beds and associated strata in
the area.

Figure 1 indicates the location of the study
area. Included is a strip of land a few miles wide
along the eastern side of the panhandle of Creek
County, all of Tulsa County except the western
two-thirds and the northeastern one-fourth of the
westward-jutting panhandle, all of Wagoner
County except a strip of land a few miles wide
lying just west of the Fort Gibson Reservoir along
the eastern boundary of the county, and the south-
eastern corner of Washington County. This area
represents the parts of the four counties that are
underlain by coals of commercial importance
within the coal belt of eastern Oklahoma.

Figure 1. Index map of Oklahoma showing location of
coal field (cross-hatched) and area of this report
(shaded).

The area under consideration comprises ~1,040
mi2. The city of Tulsa lies along the west-central
boundary of the area. Three geomorphic provinces
are included in the study area. The Claremore
Cuesta Plains extend over most of the area, with
the exception of central Wagoner County, which is
included in the Neosho Lowlands, and a small part
of extreme southeastern Tulsa County and ex-
treme southwestern Wagoner County (Conjada
Mountains), which are included in the Eastern
Sandstone Cuesta Plains (Curtis and Ham, 1972,
p. 3). Topographically, the Claremore Cuesta
Plains are characterized by resistant sandstones
and limestones dipping gently westward, forming
cuestas between broad shale plains. The Neosho
Lowlands are gently rolling shale lowlands with a
few low escarpments and hills capped by Pennsyl-
vanian sandstones. The part of the Eastern Sand-
stone Cuesta Plains included in the study area is
characterized by steep-sided, sandstone-capped
hills standing >300 ft above the adjacent Arkansas
River valley.

Tulsa is the largest city in the area, with a
population of more than 360,000. The city of Bro-
ken Arrow, in east-central Tulsa County has ex-
panded rapidly in recent years, and now serves as
the focal point for new housing developments in
western Wagoner County. Major highways serving
the area include Interstate Highway 44; U.S.
Highways 64, 66, 75, and 169; and State Highways
11, 20, 33, 51, 51B, 67, 72, 117, and 266. Four
major railroads serve the area—the Atchison-
Topeka & Santa Fe, the Missouri-Pacific, the
Missouri-Kansas-Texas, and the St. Louis-San
Francisco. The area is also served by the Ports of
Catoosa and Verdigris-33 in southwestern Rogers
County, as well as the Port of Muskogee in eastern
Muskogee County. These ports are situated on the
McClellan-Kerr Arkansas River Navigation Sys-
tem, which links eastern Oklahoma to the sea.

Detailed data on estimated original, mined, and
remaining coal resources and reserves are tabu-
lated in Appendix 1 according to coal thickness,
overburden thickness, and reliability category.

This report contains three maps (Pls. 1-3) that
show the locations of datum points used in the
study, outcrop boundaries of coal beds, thickness of
coal beds, mined-out areas, and thickness of over-
burden. These maps were prepared for the 14 coal
beds for which resources and reserves were tabu-
lated. Coal beds that are areally insignificant or
too thin to have economic importance are dis-
cussed briefly, but were not mapped. Four cross
sections (Pls. 4,5) show the succession of coals and
associated strata throughout the study area. Fig-
ure 2 is a generalized columnar section, showing
the coal-bearing strata of Tulsa, Wagoner, Creek,
and Washington Counties.

Summary information on resources and re-
serves is presented in Table 1 according to town-
ship and coal thickness, and in Table 2 according
to county and coal bed.

Original, mined, and remaining coal resources
(estimated according to coal thickness, overburden
thickness, and reliability category) are tabulated
for each county (Appendix 1). Coal resources are
considered to be economically strippable if the coal
is not more than 100 ft deep and the ratio of over-
burden thickness to coal thickness is not more
than 20:1 (for all coals except the Croweburg and
Secor beds, for which the stripping ratio is set at,
30:1, owing to their superior qualities). If the coal
is more than 100 ft deep, it is considered recover-

able only by underground mining. The minimum
coal bed thickness for underground mining is con-
sidered to be 14 in.

Previous Investigations

N. F. Drake (1897) made a survey of the coal
beds in the Indian Territory of northeastern Okla-
homa, including Tulsa, Wagoner, Creek, and
Washington Counties. He traced the coal-bearing
rocks from Kansas across the Cherokee, Creek,
and Choctaw Nations to the Arkansas coalfields.
Gould (1910) wrote a brief chapter on the coalfields
of Oklahoma and included Tulsa, Wagoner, and
Washington Counties in his list of areas where
“the largest deposits lie.” He considered the Bro-
ken Arrow (Croweburg) coal to be “the most impor-
tant ledge of coal” in the northern part of the State.
He also listed the Dawson coal as one of “two
beds of considerable importance in northern Okla-
homa.” Shannon and others (1926) presented a
summary description of Oklahoma’s coal resources
in which they included data concerning coal beds
in Tulsa, Wagoner, and Washington Counties.
Oakes (1940) briefly mentioned coal in his report
on the geology of Washington County. He also
reported on and mapped the coals of Tulsa County
(Oakes, 1952). In 1959, he very briefly discussed
coal in his geologic report on Creek County (Oakes,
1959). Govett (1959) included coal data in his
unpublished doctoral dissertation on the geology of
Wagoner County. Oakes (1944) investigated and
mapped the Broken Arrow (Croweburg) coal in
Tulsa and Wagoner Counties. Branson (1954)
modified the stratigraphic nomenclature of the
rocks of the shelf area and proposed names for coal
cycles in the area of the present study.

Fieldner and others (1928) and Moose and
Searle (1929) made a chemical study of the coals of
Oklahoma, including samples from Tulsa and
Wagoner Counties. Doerr (1961) investigated the
effects of coal mining on the physical and cultural
environment in Oklahoma. His report included
sections on Tulsa and Wagoner Counties.

Trumbull (1957) investigated the coal resources
of Oklahoma and included information from the
present study area in his report. Friedman (1974,
1976,1977,1982a,b) also investigated and reported
on the coals of Oklahoma and included data from
Tulsa, Wagoner, Creek, and Washington Counties.
Benison and others (1972) discussed coals and
mapped the geology of Tulsa County in a report on
Tulsa’s physical environment. Johnson (1974)
mapped the disturbed and surface-mined coal
lands of Oklahoma, including the study area.

Additional information concerning coal in the
area under consideration is included in theses by
Lontos (1952), Ware (1954), Morgan (1955), Mc-
Kinney (1959), Davis (1961), Gibson (1961), Hig-
gins (1961), Miller (1961), Ruffin (1961), Pearson
(1975), and Gregg (1976).
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METHODS OF INVESTIGATION
Sources of Information

Data for compilation of the maps, cross sections,
and coal resource and reserve estimates were ob-
tained from 72 sections (Appendix 2) measured by
the author in active and abandoned strip mines
and on outcrops, from sections measured by work-
ers who had previously made geologic studies in

the area, and from drill and core logs provided by
coal companies.

Mapping Techniques

Field reconnaissance in Tulsa, Wagoner, Creek,
and Washington Counties began in December
1979, and was completed in the spring of 1981.
Information was plotted on 7.5’-quadrangle topo-
graphic maps. The general practice was to traverse
all roads and trails by vehicle, and then to traverse
on foot all areas of importance to the investigation
inaccessible by vehicle. Outcrop boundaries of the
various coals were field-checked, but exposures
were difficult to find, due to concealment by surfi-
cial materials and dense vegetation over most of
the area (see Hemish, 1980). Around the city of
Thulsa, cultural landscape modifications have fur-
ther obliterated outcrops. Slumped material and
ponded water have largely covered most exposures
of coal beds in abandoned strip mines; therefore,
the best data were gathered from active strip
mines.

The term outcrop is used broadly herein to
describe the areal border of a coal bed, whether it
is exposed to the surface or concealed beneath
unconsolidated surficial materials. The accuracy of
mapping coal boundaries depends on the amount
of surface cover, the nature of the topography, and
the number and distribution of exposures and drill
holes. Structural complications, erosional cutouts,
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PLATE 1 of 5
Spaniard, Drywood, Weir-Pittsburg, Iron Post, Dawson, and Cedar Bluff Coal Beds

Figure 2. Generalized columnar section of coal-bearing strata in Tulsa, Wagoner, Creek, and
Washington Counties, Oklahoma.
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Original coal resources. Coal resources determined
from coal-datum points, including coal amounts in all
categories of reliability that are present in beds now and
that were present prior to mining. New coal data can be
used for updating original-resources estimates.

Remaining coal resources. Coal resources in all cate-
gories of reliability that are present in beds, but exclud-
ing coal that has been mined or lost in mining. These
estimates require periodic updating owing to coal produc-
tion and new coal data. In areas with no mining, original
resources equal remaining resources. Remaining re-
sources are updated by subtracting coal production, and
coal lost in mining, from the original-resources estimate.

Reserves. Reserves are calculated from estimates of
maximum recoverable resources, using a 50% recovery
for underground mining and 80% recovery for surface
mining. In this report, reserves include only the portion
of remaining resources that can be mined profitably
under current economic conditions. To be considered eco-
nomically extractable, the stripping ratio must not ex-
ceed 20:1 for high-sulfur coals (coals containing >3.0%
sulfur). For low-sulfur coals such as the Croweburg, the
stripping ratio must not exceed 30:1. No considerations
were given to reasons for deducting tonnages from re-
serves such as adverse governmental regulations and
policies, land-use conflicts, poor accessibility, and ad-
verse geologic and engineering conditions which would
prohibit the mining of coal. Reserves and recoverable re- |
serves are used in the same sense. Estimates of resources
may change owing to additional coal data or coal produc-
tion, and thus the recoverable reserves may change; both
require periodic updating.

Quality of the Coals

Coals of Tulsa, Wagoner, Creek, and Washing-
ton Counties are predominantly of high-volatile A
bituminous (hvAb) rank. Rank was determined by
calculating Btu values on a moist, mineral-matter-
free basis, in accordance with standard procedures
of the American Society for Testing and Materials
(1979, p. 220-224). Average values for the various
analytical properties of each coal are listed in
Appendix 3, with data from 107 analytical reports.
Of the 107 whole-seam analyses reported in
Appendix 3, 12 are from publications by the U.S.
Bureau of Mines, 61 are from the laboratory of the
Oklahoma Geological Survey, and 34 are from
company laboratories.

rocks. These Pennsylvanian rocks consist mostly of
sandstone, siltstone, limestone, and shale; sand-
stone and shale predominate. Coal constitutes only
a minor percentage of the stratigraphic column.
For purposes of mapping and correlation, the
rocks have been subdivided into a number of
groups, formations, members, and individual beds.
The previously named major coal beds have been
identified (see Hemish, 1986) and have been
mapped and correlated throughout the study area.
The names of various stratigraphic units and the
types of rocks included are shown in Figure 2.
Fourteen coals have been mined since 1908 in
the area of this report (some only on a very small
scale) and are considered to have economic impor-
tance at the present time. The following section
discusses the 14 coal beds by groups or formations
in order, from oldest (lowest) to youngest (highest).

Stratigraphy
Krebs Group (Desmoinesian Series)

The oldest of the groups which include coal-
bearing rocks of economic importance in the study
area has been named the Krebs Group. The Krebs
Group includes all rocks between the top of the
Atoka Formation, below, and the top of the Boggy
Formation, above (Oakes, 1953, p. 1523). In as-
cending order, the McAlester, Savanna, and Boggy
Formations constitute the coal-bearing rocks in
the Krebs Group in Rogers and Mayes Counties
(Fig. 2).

Two coal beds were observed in the McAlester
Formation (Appendix 2, measured sections 38 and
61, core-hole log 1) but they have no economic
importance because they are thin and discontinu-
ous. Govett (1959, p. 49) noted the presence of one
of these coals when he wrote, “A coal of varying
thickness is found at places a few inches below the
top of the formation.” He observed this coal in the
SW4 sec. 24, T. 16 N., R. 18 E. (p. 156), where it
was only a smut, and in the NEVa sec. 1, T. 15 N,
R. 17 E. (p. 164-165), where it was 0.4 ft thick. The
name “Spaniard” was used by Bennison and others
(1979, p. vi,31) for this coal, which occurs at the

E & % TaBLE 1.—CoAL RESOURCES AND RESERVES IN TuLSA, WAGONER, CREEK, AND WASHINGTON COUNTIES ACCORDING TO TOWNSHIP AND CoAL THICKNESS*
| E 8 FORMATION | THICKNESS| LITHOLOGY| THICKNESS| COAL BED ) (thousands of short tons)
> ft. :
2 ° = ( ) iogth__North (ﬂ ) Remaining resources
2y, JI 0.1-0.3 | Unnamed coals Totalremaining Mined or fost Original
Township, 0.8-1.21t 1.2-2.4 1t 24-35ft >35Hft resources in mining resources Reserves
‘range, county Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons
D.1:1.5 Cedar Bluft T.15N., R. 17 E., Wagoner 202 328 749 1,927 951 2.25: 95; 2.25: 7: 9:»
T.15N., R. 18 E., Wagoner 6 9
T.16 N., R. 12 E., Creek
and Tulsa 110 198 299 782 409 980 3 8 412 988 346 695
T.16 N., R. 14 E., Wagoner 6 9 1,863 5,082 1,869 5,041 1,869 5,041 28 74
il T.16 N., R. 15 E., Wagoner 170 306 1,698 4,357 1,868 4,663 4 10 1872 4,673 237 468
x | Coffeyville | 220.290 T. 16 N., R. 16 E., Wagoner 668 1,281 4250 11401 4927 12,682 66 189 4993 12871 216 408
b4 T.16 N.,R. 17E., Wagoner 3,553 6,163 4911 13389 8,464 19,552 745 2,127 9,200 21,679 2,390 4,776
L T.16 N., R. 18 E., Wagoner 801 1,311 801 1,311 801 1,311 144 192
X~ r 1:::}3;12 £ oreck 151 271 473 14524 4887 14,795 1 3 4,888 14,798 1.010 2,566
n T.17N.,R. 13E,, Tulsa 725 2,481 725 2,481 725 2,481 3907 1,087
T.17N.,R. 14 E., Tulsa 1,075 2,711 1,075 2,711 1,075 2,711 109 220
T.17 N., R. 15 E., Wagoner 878 1,316 328 841 1,206 2,157 1,206 2,157 218 356
T.17N.,R. 16 E,, Wagoner 1,702 2,574 14 34 1,716 2,608 2 :1; 1.71:13 2,61: 727 901
3 1
I: :; : :: 13 : w"’m“ 781 1,422 96 213 877 1,635 42 72 919 1,707 750 1,113
Checkerboard 6105 g " 1:::*3'3'::2 £ oresk 9,710 30447 378 1,603 10,088 32,050 107 337 10,195 32,387 2,050 5,574
—~———rrod N\ 0.1-0.2 | Checkerboard T.18N., R. 13E., Tulsa 408 1,388 403 : .::t: - . . ;g? , ; 53:: 32; ?:3
; - g | 4,57 11, J :
Seminole a0 e 001 Noasgn Creak i3 :II gt :ﬁ: ;;‘:mer 2800 4910 ;3;; ;;:::; 11659 28,448 1,339 4563 12998 33011 1300 2822
= = T.18N.,R. 16N, Wagoner 1,984 3,392 87 191 2,071 3,583 5 9 2,076 3,592 746 693
0.1-1.2 Tulsa T.18N.,R.17E., Wagoner 1,130 1962 1970 4,640 2 7 3,102 6,609 2 4 3,104 6,613 2,040 4,070
T. 18N, R. 18 E., Wagoner 3 3 193 435 196 438 2 3 198 441 195 350
T.19N.,R. 12, Tulsa 73 312 o7 4,280 1,044 4,592 1,044 4592 85 206
T.19N.,R. 13E., Tulsa 1,792 7,821 2,261 10,062 4,053 17,383 868 3,845 4,921 21,228 1,139 4,000
T.19N., R 14E, Tulsa 597 1,504 507 1,504 507 1,504
T.19N. R. 15E., Wagoner 2618 4,683 11451 20,168 701 3,637 14,770 37,488 1,738 5006 16,508 42,494 1,832 4612
T.19 N., R. 16 E., Wagoner 302 478 302 476 302 476 133 173
T.20N.,R. 13E., Tulsa 6795 25912 6,795 25912 635 2516 7,430 28,428 1,663 4,788
0.4-2.5 Dawson T.21N. R 13E, Tulsa 8052 15,130 6,052 15,130 4 13 6,056 15,143 1,121 2,294
: T.21N, R 14E, Tulsa 212 495 212 495 12 28 224 523 197 368
Holdenville |  100-295 T.22N.,R. 12E., Tulsa 974 1417 1,313 4,253 2,287 5,670 2,287 5,670 10 1
T.22N.,R. 13E,, Tulsa 2,926 4,367 7326 21,374 10,252 25,741 1 2 10253 25,743 744 1,259
T.22N.,R. 14E,, Tulsa 8914 23,024 6914 23,024 623 2,011 7,537 25,035 1,341 3,970
T.23N.,R. 12E, Washington 229 392 490 1,686 719 1,978 719 1,078
T.23N., R. 13 E., Washington 1,690 2,921 3,071 9,224 4,761 12,145 4,761 12,145 787 1,276
0-1.9 Jenks T.23N., R. 14 E., Washington 3,610 9,327 3,610 9,327 3610 9,327
TOTAL 23783 39,711 96,154 278652 4313 19,589 124250 337,952 6,514 21597 130,764 359549 22463 50,620
*See Appendix 1 for details.
T —
—— and areas in which the coal is lenticular or lacks
T e e persistence also hinder the mapping. Additional TaBLe 2.—CoAL RESOURCES AND RESERVES IN TULsAbWAegueg, CREEK,
R s = e s 233 : . k AND WASHINGTON CounTies BY CounTy AND CoAL BED
e drill information will modify the outcrop bound- (thousands of short tons)
e et i T aries shown on the maps for some areas. These
Nowata 30-500 — — — boundary lines will generally indicate on the maps -
— D — where coal can be found at strippable depths. Total Remaining Mined or Lost Original
c - — Coal Resources in Mining Resources Reserves
% '—:— = Mined Areas Acres Tons Acres Tons Acres Tons Acres Tons
£ == = Areas mined by surface methods were mapped Tulsa County:
© —_—— through the use of aerial photographs or by visual Cedar Bluff 2,539 4,343 1 2 2540 4,345 566 1,054
e estimation in the field. Information for plotting the Tulsa 1,772 2,550 — — 1,772 2,550 188 216
)2
areas mined underground in the city of Tulsa Dawson 40,809 136,616 2,253 8,761 43,062 145,377 8,316 23,109
(—( 1 T L T (P1. 1) was acquired from records kept on file at the Jenks 3,404 10,559 — — 3,404 10,559 1,025 2,727
R . B Okiahoma Dgpartment of Mines Opklahoma City a(owe?urg ?'Zg? 1;2;(2;?8 as B4 ?lgf 1%2;18 185;s ;‘21(1)
D T [ | s . inera : . — — d '
< | A Underground mining was practiced in the past on
< g - & wmall mesledin, the Kills <1 mi sonth of Jonks,  Tot 54,773 169974 2568 9,610 57,341 179584 10270 27,467
(o) = ——
Ke) g — (P1. 2), in Tulsa County. Small-scale underground
Oo LA mining was also practiced in sec. 20, T. 16 N., R. 17 p
E., south of Porter (Pl. 2), and in secs. 12and 13, T. Wagoner County:
16 N., R. 17 E., ~3 mi east of Porter (Pl. 1), in iron Post 1,012 1,802 o — 1.012 1.802 484 n7
Croweburg 10,516 28,240 3,081 9,579 13,597 37,819 498 1,266
Wagoner County. The extent of these small-scale Mineral 16,605 42562 — — 16605 42562 2,390 6,028
underground mines is unknown, and only the loca- Tebo 2,493 3,685 1 1 2,494 3,686 243 284
<Z( Z - tions of the entrances were plotted on the coal ‘é\{ggj';;gg?mg :23'3349; g}g: 5 10 §’3§3 gfgz g ggz) i ggg
S | I S B maps. All underground mines in the area of inves- Secor 10,799 28,398 807 2310 11,606 30,708 1,790 4,004
) 3 i tigation have long been abandoned. Drywood 368 570 5 7 373 577 199 248
< | w o g Rowe 4,242 8,804 46 79 4288 8,883 3,015 5578
3 b 2 Thickness of Coals Tullahassee 2,827 4576 1 1 2,828 4577 291 377
O Q
i 4,7 128,955 3,946 11,987 58,731 140,942 11,041 21,107
(>I-) CED % §_ Isopach lines on the maps (Pls. 1,3) indicated Tal I &
Z |l on e b= thicknesses of the various coal beds. The isopach
Z | -~ interval for this study was set at 0.2 ft; this inter- Crek Eourili:
A | O SalaHawalan st sornraiscalEdlsiuns anee *Dawson 5602 15573 - — 5602 15573 365 770
such as the one under consideration, where coal-
bed thickness averages <2 ft. Total 5,602 15,573 — — 5,602 15,573 365 770
Overburden Categories
3 . Washington County:

/ Fort Scott| / 4-13 The term overburden includes all consolidated Cedar BTt 2,915 5,814 — — 2,915 5814 787 1,276
or unconsolidated lithologic material that overlies Dawson 6,175 17,636 — — 6,175 17,636 — —
useful geologic deposits such as coal. Thickness of _ _
overburden is shown on the maps (Pls. 1-3) by Total 9,090 23,450 9,090 23,450 787 1,276

0-1.3 Iron_Post isopach lines which divide the overburden into
four categories: 0-20, 20—40, 40-100, and >100 ft.

One hundred fast ,.el;,.e,,ent; the maximun depth Grand Total 124,250 337,952 6,514 21597 130,764 359,549 22,463 50,620
at which coal reserves are considered strippable in
the study area. Future economic and technologic
factors may change this limitation, but such pre- *See Appendix 1 for details.
dictions are beyond the scope of this report.
Procedures for Calculating _ o . . _
) 0-2.3 Croweburg Resources and Reserves During the investigation, 35 channel samplesof ~ base of the Spaniard Limestone in east-central
R . . . . coal were collected in the study area by the writer. Oklahoma.
= Polygons delineating the various categories of Because of the small number of active mines in the The base of the Spaniard Limestone marks the
8 Senora 245-470 coal resources were constructed by superimposing area of investigation, all but 20 of the samples top of the McAlester Formation and the base of the
© 0.1-2.7 Mineral coal-thickness lines on a work map (scale 1:24,000)  were collected from outcrops or in abandoned strip ~ Savanna Formation on the northeastern Okla-
®) for each coal. Included on the map were lines of mines. An additional 6 samples were collected homa Platform (Branson, 1954, p. 2). The top of
outcrop, mined-out areas, and overburden-thick- from core holes. Analyses of samples that showed the Savanna Formation (and the base of the Boggy
p . . . .
ness lines (all color-coded). Circles were drawn evidence of weathering were not used for classifi- Formation) is drawn at the base of the Bluejacket
around each datum point, defining categories of cation by rank. Analytical work was done by chem- Sandstone (Bransqn, 1954, p. 2).
reliability. A circle whose radius is 0.25 mi defines ists in the laboratory of the Oklahoma Geological Three commercially important coals are pres-
an area of measured resources; a circle whose Survey. ent in the Savanna Formation in Wagoner County.
radius segment extends from 0.25 to 0.75 mi de- The average overall moisture content of coals in They are the Tullahassee coal, the Rowe coal, and
0.1-0.8 Tebo N : ag :

e fines an area of indicated resources; and a circle the study area is low, averaging 5.0%. Coals hav- the Drywood coal (Fig. 2). Govett (1959, p. 537,
whose radius segment extends from 0.75 to 2 mi ing the highest average ash content (4 or more 156-158) noted the presence of yet another thin,
defines an area of inferred resources (Friedman, samples) are the Mineral coal (29.4% on 6 noncommercial, discontinuous coal near the top of

0-0.2 RC 1974, p. 14). Areas for each category of reliability samples), the Weir-Pittsburg coal (11.4% on 4 the interval between the Spaniard Limestone and
were also color-coded, so that polygons to be mea- samples), and the Dawson coal (10.7% on 19 the Sam Creek Limestone (Fig. 2). Bennison and

0.3-1.3 Weir-Pittsburg sured would be readily distinguishable. The acre- samples). The Secor and Croweburg coals have the others (1979, p. vi) called this coal the “Sam
— age in each polygon was measured with a planim- lowest average sulfur content (4 or more samples). Creek.” Another thin coal occurs between the Sam
eter. _ The Secor coal averages 1.01% on 36 samples, and Creek Limestone and the Rowe Coal (Appendix 2,

2.0.7 Wainwright Coal tonnage was then calculated by multiply- the Croweburg coal averages 2.18% on 21 samples. core-hole log); it is unnamed and has no commer-

— ing the number of acres, the average thickness of Other coals in the area are high in sulfur, averag- cial value.
the coal to the nearest tenth of a foot, and the fac- ing slightly less than 3.5%. Exclusive of the Min- The lowermost commercial coal in the Savanna

- tor 1,800, which is the average weight in tons of an eral coal, the coals of the four-county area have Formation is herein named the Tullahassee; it

0.1-1.2 Bluejacket acre-foot of bituminous coal in the ground (Fried- comparatively high heat values; on an as-received occurs ~3 ft above the Spaniard Limestone. It is

0-0.1 Peters Chapel man, 1974, p. 17). Calculations and totals were basis, their combined average value is 12,939 Btu/ overlain by a 36-ft-thick section of black, fissile
p . ’ . .

Boggy rounded to the nearest 1,000 tons. Original work Ib. Owing to its high ash content (where sampled), shale (Appendix 2, measured section 1). Although
maps, charts, tables, and records of calculations the Mineral coal averages only 8,592 Btu/lb on an the coal bed is only 10 in. thick where observed in
are kept on open file at the Oklahoma Geological as-received basis. However, on a moisture- and outcrop, it is a marginally economic deposit and

0-1.8 Secor Survey in Norman and are available for public ash-free basis, the heat value of the coal averages has been mined on a small scale in the past (Pl. 2).

examination. 13,318 Btu/lb, indicating the need for washing if Only one sample of the coal has been analyzed

7 this coal bed is mined in the future. (Appendix 3), and is classified as high-volatile A

Q0 Definition of Coal Resources According to Friedman (1974, p. 23) ~20% of the bituminous in rank. The coal has a high sulfur

o and Reserves sulfur in some of the high-sulfur coals can be content (4.2%), but otherwise is of good quality,

poed removed by coal-washing plants in Oklahoma. and has a heat content of 13,336 Btu/lb on an as-
Coal resources comprise maximum estimatesof ~ Most of the sulfur is contained in pyrite, whichis  received basis.

— 0.1-0.8 Drywood original and remaining coal resources that are much denser than coal and tends to sink during The coal bed has not been previously mapped or

s o s identified, or presumed to exist, within a coal field washing. Friedman said that most of the coal pro- named, and its lateral limits are unknown. It is

—— ' on the basis of interpretation of geologic data and duced in Oklahoma is not washed, but is partly here named the Tullahassee coal, a name derived

e 0.1-1.0 Rowe geologic judgment (Friedman, 1974, p. 13). In this cleaned by being crushed and sized without the from the town of Tullahassee, which lies ~1.5 mi

s study, resources were not determined for coal beds use of water. north from the outcrop. A measured section de-

Savanna 120200 | === <101in. thick, regardless of depth. At depths >100 scribing the coal and associated strata (Appendix

ft, no resource figures were calculated for coal beds GEOLOGY 2, measured section 1) measures is located in NEV4

= = T= 0.1-0.2 Sam Creek <14 in. thick. No depth limits were set for this . NE“NEY sec. 1, T.15 N, R. 17 E,, and the SW4

—— study. Introduction SE%SEV4SEVa sec. 36, T. 16 N, R. 17 E., Wagoner

— The following definitions concerning coal re- Th ducti 1 hori in Tulsa. W County, just north of the flood plain of the Arkan-

=y 08-0.9 Tullahassee sources and reserves are paraphrased and quoted oner eCII)‘::kucarll‘:leV?:shiz:tzg:s(;:un‘tliessa’areaigr; sas River. The coal crops out at an estimated

McAlester R A— 0.04-0.4 Spaniard from Friedman (1974, p. 13-14): Desn"noinesiatn and Missourian (Pennsylvanian) elevation.of 537 ft in the cutbank.of & scuthwest.

flowing tributary of the Arkansas River.

The Rowe coal, which occurs below the Doneley
Limestone (Fig. 2) is the second coal having com-
mercial value in the Savanna Formation. Its no-
menclatural history has been discussed by Hemish
(1986, p. 11). The Rowe coal has been mined at
several locations in eastern Wagoner County (Pl.
3). The thickest known occurrence isin sec. 1, T. 18
N, R. 17 E., where the coal bed has been measured
at a thickness of 2 ft in an exploration drill hole.
The Rowe coal thins to the south in Wagoner
County and ranges from 0.7 to 1.0 ft thick where it
was observed in outcrops around the town of
Wagoner (Pl. 3). In sec. 1, T. 15 N,, R. 17 E., along
the southern boundary of Wagoner County, the
Rowe coal is absent. Measured section 1 (Appendix
2), which includes the interval in the Savanna
Formation in which the Rowe usually occurs, indi-
cates that only a black shale is present at that
stratigraphic horizon.

The Drywood coal is the other named coal hav-
ing commercial value in the Savanna Formation.
It occurs near the top of the Savanna (Fig. 2), just
below the Bluejacket Sandstone. It was named by
Searight and others in Missouri (1953, p. 2747).
The coal is marginally economic in only a small
areain sec. 13, T. 16 N., R. 17 E., where it is ~10
in. thick. The Drywood has been stripped on a
small scale in this area, as well asin sec. 33, T. 17
N, R. 17 E. (Pl. 1). No coal-thickness data were
available for this area. Small tailings piles adja-
cent to entrances to abandoned slope mines in
secs. 12 and 13, T. 15 N., R. 17 E., indicate that
some Drywood coal was produced by underground
methods in the past.

The base of the Bluejacket Sandstone marks
the base of the youngest formation in the Krebs
Group, the Boggy Formation (Fig. 2). In Wagoner
County, the Boggy is characterized by sandstones
that vary in thickness and generally form resistant
caprocks on east-facing cuestas. Shale units sepa-
rate the sandstones, and one limestone member
(Inola) is present in the middle part of the forma-
tion.

(continued on Plate 2)
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