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Two coals of economic importance are present
in the Boggy Formation in Wagoner County, the
Secor coal and the Bluejacket coal. The Secor coal
is the first coal stratigraphically above the Blue-
Jjacket Sandstone. Origin of the name “Secor” could
not be determined, according to a report on the
names of Oklahoma’s coal beds published by the
Oklahoma Geological Survey (1954, The Hopper,
p. 129; it was stated that a “Secor” family lived in
the area where the coal was first mined in the
Arkoma basin area of Oklahoma). The area where
the Secor coal is currently being mined near the
town of Porter in sec. 6, T. 16 N., R. 17 E. (Pl. 2) is
its northernmost known occurrence. Its thickness
averages 18-20 in. in this area, and the coal qual-
ity is good (Appendix 3). Because of its low sulfur
content (1% average), high heat content (14,000
Btu/lb average on an as-received basis), and the
thickness of the bed, the Secor coal is currently the
most sought-after coal in Wagoner County.

The Bluejacket coal occurs just below the Inola
Limestone (Fig. 2). This coal was noted in the log
of an exploration drill hole (Pl. 3) and observed by
the author in the highwalls of active and aban-
doned strip pits (Appendix 2, measured sections
17,18,19), in the vicinity of Porter. The Bluejacket
coal occurs 26-34 ft above the Secor coal. This
interval includes mostly sandstone, siltstone, and
shale (Appendix 2, measured sections 18,19). The
Bluejacket coal is <5 in. thick in the area west and
northwest of Porter (Pl. 3), and it has no commer-
cial value there. However, the bed thickens north
and northeast of the town of Redbird (Pl. 3), and
the coal has been mined in sec. 35, T.17N_, R. 16
E. Ac¢ording to records of the State Mineral Sur-
vey, WPA Project 65-65-538, sponsored and di-
rected by the Oklahoma Geological Survey (1936,
sheet 313), a “strip coal pit” was being worked in
the SY_ENWYiASWYiSWi sec. 35, T. 17 N, R. 16 E.,
where a “vein 11 inches thick” occurred under “8
feet of overburden.” The pit has long been aban-
doned, and the coal is no longer exposed at this
location. The thickest exposures of Bluejacket coal
observed by the author were found in secs. 25 and
36, T. 17 N., R. 16 E. (Appendix 2, measured sec-
tions 35,36), where the coal is 10 in. thick and of
marginal commercial value. Although available
data concerning the Bluejacket coal in Wagoner
County are limited, further exploration drilling
seems advisable in the area ~2 mi east of Porter,
where the inferred isopachs (Pl. 3) indicate pos-
sible economic deposits. A few logs from explora-
tion drilling in secs. 10 and 15, T. 16 N, R. 17 E.,
were made avaialble to the Oklahoma Geological
Survey by private sources. The logs show that a
coal bed ranging in thickness from 1 to 14 in. is
present in the two sections on the downthrown
(east) side of a NE-trending fault (P1. 3). Owing to
its stratigraphic association with a gray, fossilifer-
ous limestone (interpreted to be the Inola Lime-
stone) and a black shale (both units were reported
in logs and observed on outcrops), the coal bed has
been mapped as the Bluejacket by the author
(PL. 3).

The interval from the Inola Limestone to the
top of the Boggy Formation (as defined in this
report) includes one coal bed in Wagoner County
that is not known to have economic potential. The
coal was encountered in a core hole (Appendix 2,
core-hole log 2) stratigraphically above the first
sandstone overlying the shale unit above the Inola
Limestone. It is probably correlatable with the coal
mined in the vicinity of Wainwright, in Muskogee
County, Oklahoma.

This interval is dominated by sandstones as-
signed to the Taft by Wilson (1935, p. 510-511),

who named the units for exposures near the town
of Taft, Muskogee County, Oklahoma. Govett
(1959, p. 79) defined the Taft Sandstone north of
the Arkansas River as “any sandstone between the
Inola Limestone below and the Tiawah Limestone
above.” Placement of the boundary between the
Boggy Formation (Krebs Group) and the Senora
Formation (Cabaniss Group) has created a strati-
graphic problem in the shelf area of northeastern
Oklahoma. In Craig County, to the north, where
only one unit of the Taft Sandstone is present
(below the Weir-Pittsburg coal), the top of the
Boggy Formation was drawn at the base of the
Weir-Pittsburg coal by Branson and others (1965,
p- 23). However, to the south, the Desmoinesian
section thickens, and in Rogers, Mayes, Wagoner,
and Muskogee Counties several lenticular, discon-
tinuous sandstones that do not occur in Craig
County are present in the lower Senora and upper
Boggy (Govett, 1959, pl. 1; Oakes, 1977, pl. 1).
Lontos (1952), Tillman (1952, p. 25-29), Gruman
(1954, p. 33-39), and Govett (1959) mapped these
sandstones as Taft, and the Weir-Pittsburg coal
was relegated to the Boggy Formation. Because
the Taft sandstones are inconsistent and have
little value as mapping horizons, they will not be
considered in placing the upper boundary of the
Boggy Formation for purposes of this report. The
convention of placing the top of the Boggy (and the
base of the Senora) Formation at the base of the
Weir-Pittsburg coal, as suggested by Branson and
others (1965, p. 23) and followed by Hemish (1986,
p. 13), will once again be followed for purposes
of this report (Fig. 2); no mapping problems are
created by following this procedure, and the Weir-
Pittsburg coal will be retained in the Senora For-
mation.

Cabaniss Group (Desmoinesian Series)

The Cabaniss Group includes all the rocks
above the Krebs Group and below the base of the
Marmaton Group (Oakes, 1953, p. 1525); it is ~350
ft thick in the area of investigation. The Senora
Formation is the sole representative of the Caban-
iss Group in Tulsa, Wagoner, Creek, and Washing-
ton Counties (Fig. 2).

Five coals in the Senora Formation have com-
mercial value in the study area, although four of
them have only marginal importance. From oldest
to youngest, they are the Weir-Pittsburg coal, at
the base of the formation; the Tebo coal, just below
the Tiawah Limestone; the Mineral coal, just
above the Chelsea sandstone; the Croweburg coal,
in the interval between the McNabb Limestone
and the Verdigris Limestone; and the Iron Post
coal, just below the Breezy Hill Limestone (Fig. 2).
The Excello Shale overlies the Breezy Hill Lime-
stone and is the uppermost member of the Senora
Formation.

The Weir-Pittsburg coal was first discussed in
the literature by Haworth and Crane (1898, p. 26).
It was named for the towns of Weir City and Pitts-
burg in eastern Kansas. The Weir-Pittsburg bed
was strip-mined in the past on a small scale at two
locations in Wagoner County—the western part of
sec. 18, T. 18 N, R. 16 E., along Coal Creek and its
tributaries, and on the north side of a mound in
the NEVASWVa sec. 9, T. 17 N, R. 16 E. (Pl. 1). The
coal is no longer exposed in sec. 9, but 180 ft of the
overlying and underlying strata were measured by

the author (Appendix 2, measured section 33).
Sections were measured by the author in secs. 18
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and 19, T. 18 N, R. 16 E., where the coal is well
exposed (Appendix 2, measured sections 49,50,51).
In this area the coal is split into two beds (10 in.
and 5 in. thick), separated by ~1.5 ft of black,
brittle shale. Owing to the stratigraphic position of
this coal in relation to the Tiawah Limestone, Tebo
coal, and the unnamed sandstones near the base of
the Senora Formation (Pl. 5), the author has corre-
lated this coal with the Weir-Pittsburg coal
mapped in Rogers County (Hemish, 1989).

The Tebo coal, which was named in Henry
County, Missouri (Marbut, 1898, p. 123), lies
120-170 ft above the Weir-Pittsburg coal in Wag-
oner County (Fig. 2; Appendix 2, core-hole log 2); it
is generally considered to have no economic value,
because of thinness, but it has been mined on a
small scale in the past along Fife Creek in the
west-central part of sec. 31, T. 18 N., R. 16 E. (PL
2). A thickness of 10 in. of coal was recorded by
workers for the State Mineral Survey, WPA Proj-
ect 65-65-538 (Oklahoma Geological Survey, 1936,
sheet 497), who noted that ~10 ft of overburden
was being stripped by steam shovel in June of
1936. Small tonnages of reserves and resources
have been calculated for the Tebo coal in this part
of Wagoner County (Appendix 1).

The Tebo coal is readily identified in the field by
its association with the Tiawah Limestone (Fig. 2),
which is also a useful subsurface stratigraphic
marker. The Tiawah Limestone crops out in sev-
eral places across Wagoner County, including the
part of the county lying south of the Arkansas
River. In this area, the Tebo coal is only ~6 in.
thick (Appendix 2, measured sections 8,9). In
northern Wagoner County, in the northern part of
T. 19 N, R. 16 E., the Tiawah Limestone is pres-
ent, but the Tebo coal is absent. The Tebo coal was
observed in its usual stratigraphic position below
the Tiawah Limestone in sec. 31, T. 19 N., R. 16 E.
(Appendix 2, measured section 70). In sec. 1, T. 18
N., R. 15 E., an unnamed, 1-in.-thick coal stringer
is interbedded with the upper part of the Tiawah
Limestone (Appendix 2, measured section 45). In
sec. 31, T. 18 N., R. 16 E., an unnamed, 1- to 2-in.-
thick coal stringer occurs ~1.5 ft above the Tiawah
Limestone (Fig. 2; Appendix 2, measured sections
52,54). These occurrences appear to be strati-
graphically insignificant.

About 50-70 ft of shale separates the Tiawah
Limestone from the base of the Chelsea Sand-
stone, except for places where channeling has cut
down into the limestone (Govett, 1959, p. 87-88;
Appendix 2, core-hole log 2). The Chelsea Sand-
stone varies in thickness from ~100 ft to 180 ft.

A coal bed that varies in thickness and gener-

ally has a high ash content because of clay part-
ings occurs a short distance above the Chelsea

Sandstone. This coal can be traced across western
Wagoner County, where drilling information
shows that it is >3 ft thick (sec. 28, T. 19N, R. 15
E.). The coal bed crops out in several places south
of the Arkansas River, near the base of the
Conjada Mountains (Appendix 2, measured sec-
tions 12,30,32; Lontos, 1952, p. 51), where it
ranges from 10 to 18 in. thick. On the basis of its
stratigraphic position, this coal is herein corre-
lated with the Mineral coal, named in Kansas from
exposures near the town of Mineral by Pierce and
others (1937, p. 69-70). The Mineral coal has pre-

viously been traced by the author from the
Kansas—-Oklahoma state line across Craig County
(Hemish, 1986), and southwestward across Rogers
County (Hemish, 1989) to the Wagoner County
line. Although the Mineral coal has considerable
economic potential in the study area, it has not
been mined commercially in the past. Plate 3
shows the outcrop boundary of the coal and pro-
vides information concerning the thickness of the
bed.

The Croweburg coal occurs ~100 ft above the
Mineral coal (Fig. 2). The Croweburg was named
from exposures in strip pits about a mile east of
Croweburg, Kansas (Pierce and others, 1937, p.
74). In Tulsa and Wagoner Counties, the Crowe-
burg coal was known as the “Broken Arrow” coal
until Oakes (1944, p. 12) correlated it with the
Croweburg coal of Kansas. The name Croweburg
was officially adopted for the “Broken Arrow” coal
by Branson (1954, p. 2).

The Croweburg coal occurs stratigraphically
between two limestone members in the Senora
Formation—the Verdigris Limestone and the
McNabb Limestone (Fig. 2). In northern Wagoner
County, the interval between the Verdigris Lime-
stone and the Croweburg coal ranges from ~34 to
44 ft (Appendix 2, measured section 67; Govett,
1959, p. 93). The interval thins southward, and in
the Conjada Mountains, south of the Arkansas
River, the Verdigris Limestone is only 6-8 ft above
the Croweburg coal (Appendix 2, measured sec-
tions 11,13,15,16; Pl. 4). The reverse situation
exists between the Croweburg coal and the
McNabb Limestone. The name McNabb Limestone
originated in northern Wagoner County, where the
unit lies either directly beneath the Croweburg
coal (Appendix 2, measured section 67) or as much
as 8 ft below (Govett, 1959, p. 91). Gatchell and
Fitts (1951, p. 23) and Govett (1959, p. 91) defined
the McNabb Limestone as the “underlime” below
the Croweburg coal. Neither Lowry (1955, p. 18—
20) nor Govett (1959, p. 91) attempted to correlate
the sandy limestone that crops out extensively in
the Conjada Mountains in southern Wagoner
County with the McNabb Limestone. In this area,
the limestone occurs 20-30 ft below the Croweburg
coal (Appendix 2, measured sections 11,15,16,31).
The southward increase in the interval between
the Croweburg coal and the McNabb Limestone
(P1. 4) hardly seems sufficient reason for abandon-
ing the name McNabb. Therefore, in the area of
this report, the McNabb Limestone is defined as
the first limestone bed in stratigraphic succession
below the Croweburg coal in the interval between
the Croweburg coal and the Mineral coal.

A thin stringer of coal was observed ~1 ft below
the McNabb Limestone in the SWV4 sec. 31, T. 17
N., R. 15 E. (Appendix 2, measured section 31).
This lone occurrence would seem insignificant and
unworthy of comment if it were not for a cross
section drawn by Lowry (1955, p. 34); on his cross
section, using information from oil-well sample
logs, he shows a well-developed coal bed occurring
in the same stratigraphic position (well 5, SEV4
NWI4NEY: sec. 34, T. 16 N., R. 13 E., and well 6,
SWSWYiSWia sec. 27, T. 16 N, R. 13 E.). Both
occurrences are in Okmulgee County, and are at
depths of 500-600 ft, so they have no commercial
value. No other occurrences of this coal, which will
remain unnamed, are known.

The Croweburg coal varies in thickness from
1.4 to 2.2 ft in the parts of Tulsa and Wagoner
Counties north of the Arkansas River (Pl. 2). It has
been strip-mined continuously from the Wagoner—
Rogers county line to the northwest edge of sec. 36,
T.18 N, R. 14 E., in Tulsa County. South of the
Arkansas River there are several small, aban-
doned strip pits in the Croweburg (Fig. 3). The coal
is ~1.5 ft thick on the east flanks of the Conjada
Mountains (Pl. 2), but the bed thins to the west. In
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Figure 3. Abandoned strip pit in the Croweburg coal, NEANW4SW'4 SEV4 sec. 6, T. 16 N., R. 15 E., Wagoner
County. Note exposed ledge of Verdigris Limestone ~5 ft above the base of the saplings. Coal is no Iopggr
exposed at this site, but a 22-in.-thick bed of the same coal is exposed in a nearby small, abandoned strip pit

(see Appendix 2, measured sections 13,14).

the SW¥ sec. 31, T. 17 N, R. 15 E., the coal is only
0.7 ft thick (Appendix 2, measured section 31). In
secs. 1 and 2, T. 16 N., R. 14 E., the Croweburg
coal apparently has pinched out and is absent from
its usual position a few feet below the Verdigris
Limestone (Appendix 2, measured sections 5,6).
The stratigraphic interval of the Croweburg is
occupied by black, highly carbonaceous shale in
the NW¥ sec. 1, T. 16 N, R. 14 E. (Appendix 2,
measured section 5). In the vicinity of Lake Bix-
homa in the NE% sec. 2, T. 16 N., R. 14 E., the
equivalent interval includes only shale with black,
carbonized plant compressions (Appendix 2, mea-
sured section 6).

The Iron Post coal is the uppermost coal bed in
the Senora Formation in the study area. It occurs
above the Lagonda Sandstone and below the
Breezy Hill Limestone (Fig. 2). The Iron Post coal
was named by Howe (1951, p. 2092) for an occur-
rence of the coal near a rural school of that name
in northern Craig County, Oklahoma. The Iron
Post coal has commercial value in only ~2 mi® in
extreme northwestern Wagoner County in the
vicinity of Spunky Creek (Pl. 1). The coal bed is
~151in. thick in the NE¥ sec. 7, T. 19 N, R. 15 E.
(Appendix 2, measured section 66). It thins to the
south and west and is not of minable thickness in
Tulsa County. The southernmost exposure of the
Iron Post coal was observed by the author in the
NEv sec. 36, T. 19 N., R. 14 E., Tulsa County,
where the bed is only ~3 in. thick (Appendix 2,
measured section 63). Outcrops of the Breezy Hill
Limestone and underlying strata were observed by
the author at several places around the city of
Broken Arrow, and two sections were measured
(Appendix 2, measured sections 44,46). The Iron
Post coal is absent from its usual stratigraphic
position in this area. Neither was it found in asso-
ciation with the Breezy Hill Limestone south of the
Arkansas River, indicating that the coal is very
thin or absent south of T. 19 N. in Oklahoma
(Pfl\ppendix 2, measured sections 6,10,26,27,28;

1.

Because of facies changes within the upper part
of the Senora Formation of the Cabaniss Group,
increased thicknesses of the stratigraphic units,
disappearance of the Fort Scott Formation from
the lower part of the Marmaton Group, and ap-
pearance of other formations in the southern part
of the study area, it became necessary to present a
separate generalized stratigraphic column for the
Conjada Mountains area of Tulsa and Wagoner
Counties (Fig. 2). Formations cropping out in the
Conjada Mountains in the lower part of the Mar-
maton Group, which overlies the Cabaniss Group,
are devoid of coals. Indeed, the lower part of the
Marmaton Group is devoid of coals throughout the
study area, and no coal beds occur until the upper
part of the Holdenville Formation is encountered.

Marmaton Group (Desmoinesian Series)

The top of the Cabaniss Group (and the Senora
Formation) is the base of the Fort Scott Formation
in the northern and central part of the study area.
The southernmost exposure of the Blackjack Creek
Member of the Fort Scott Formation was observed
south of the Arkansas River in the SW¥% sec. 21,
T.17N.,, R. 14 E., in Tulsa County (Appendix 2,
measured section 26). In the Conjada Mountains
in southwestern Wagoner County and southern
Tulsa County, the top of the Cabaniss Group is the
base of the Calvin Sandstone (just north of the
Muskogee County line), or, farther north, shales
and sandstones of the Wewoka Formation, which
overlie the Excello Shale (Appendix 2, measured
section 10; Fig. 2). Placement of this boundary is in
agreement with Oakes (1963, fig. 6, p. 43), who
mapped the geology of Okmulgee County, directly
south of the present study area.

Five coals are present in the Marmaton Group
in the western part of the study area. They occur
in the Holdenville and Seminole Formations. The
Dawson coal is the only one of the five that has
major commercial importance. The Dawson coal
was believed to be of Missourian age and was
placed in the Seminole Formation by Oakes (1940,
p- 24), Oakes (1952, p. 52), Sparks (1955, p. 7-8),
and Friedman (1974, p. 6), in studies made in the
outcrop area. Bennison and others (1972, p. 46)
noted that the Seminole Formation was “possibly
latest Desmoinesian,” and Wilson (1979, p. 234—
235) presented palynological evidence showing
that the Dawson coal is clearly of Desmoinesian
age. He assigned the bed to the Holdenville For-
mation.

The Desmoinesian/Missourian boundary has
not been definitely established in Oklahoma. For
purposes of this report, the writer has tentatively
selected the base of the Tulsa coal (the first coal
stratigraphically above the Dawson coal) as the
boundary between Desmoinesian and Missourian
strata in the study area. The selection was based
on lithologic, palynological, and paleontological
evidence (Hemish, 1987, p. 154).

The lowermost coal in the Holdenville Forma-
tion occurs only in a local area south of the town of
Jenks, in Tulsa County (Pl. 2); it is here named the
Jenks coal. The Jenks coal is well-exposed in the
wall of an excavation in the bluffs overlooking the
Arkansas River flood plain in the SW/4NW4
NWviSWY; sec. 30, T. 18 N, R. 13 E. (Appendix 2,
measured section 42). The bed is 1.7 ft thick at this
location (Fig. 4), including a 3-in.-thick, black,
carbonaceous shale parting 8 in. from the top of
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Figure 4. Exposure of the Jenks coal of the Holden-
ville Formation. The bed is 20 in. thick at this location,
including a 3-in.-thick shale parting 8 in. from the top
of the bed. View is of the wall of an excavation adja-
cent to the road ~1 mi south of Jenks in the SWY
NWNWY4SWY, sec. 30, T. 18 N., R. 13 E., Tulsa
County, Oklahoma.

the bed. It is overlain by the “lower Cleveland
sand” (subsurface terminology) and underlain by
>4 ft of underclay. Bennison and others (1979, p. 7)
called this coal bed the “Lower Dawson.” In subse-
quent unpublished works, Bennison and Wilson
used the name “Jenks,” believing this name to be
more appropriate (Wilson, 1981, personal commu-
nication).

The entrances to several abandoned slope
mines in the Jenks coal were mapped by the au-
thor in the SE% sec. 25, T. 18 N,, R. 12 E., and the
SWii sec. 30, T. 18 N, R. 13 E. (Pl. 2). The coal is
well exposed in a bluff overlooking Polecat Creek a
short distance east from the entrance to an aban-
doned underground mine in the SW¥ sec. 30, T. 18
N, R. 13 E. At this location the Jenks is 1.9 ft
thick, including a 0.3-ft.-thick clay parting in the
middle of the unit (Appendix 2, measured section
43).

The Dawson coal occurs stratigraphically above
the “lower Cleveland sand,” and ~50 ft above the
Jenks coal (Fig. 2). It is the only coal in the west-
ern part of the study area that has major commer-
cial potential. The outcrop line of the Dawson ex-
tends across Tulsa County from the northeast side,
along the Caney River, through the east edge of
Collinsville, through Dawson, from which the coal
takes its name (Oakes, 1952, p. 128), through the
east side of the city of Tulsa, and into Creek
County southeast of Mounds (Pl. 1). The coal bed
varies in thickness. Over most of the area it has
good economic potential, ranging from 1.3 to 2.5
ft (Fig. 5). It has little economic value in Creek
County east of Mounds, where it splits into several
beds, none of which are thick enough to mine (see
Miller, 19611, p. 7-8, loc. 7). Drillers report that the
Dawson also splits into two beds separated by ~15
ft in a small area ~3 mi west of Owasso.

The Dawson coal has been extensively strip-
mined around the towns of Collinsville and Daw-
son in the past, and more recently northwest of
Jenks and southwest of Collinsville. The Dawson
was profitably mined underground along the east
side of Tulsa until 1956, when the mines were
abandoned. The locations of the underground
mines are shown on Plate 1.

Skiatook Group (Missourian Series)

The Seminole Formation is the oldest formation
in the Skiatook Group (Fig. 2). The base of the
formation tentatively has been set at the base of
the Tulsa coal bed.

The Tulsa coal was named by Bennison and
others (1979, p. VII, 3-4). It occurs from 80-100 ft
above the Dawson coal. Descriptions of the paly-
nology of the coal bed, indicating that it is of Mis-
sourian age, were done by Pearson (1975), and the
compression florule is included in a paper by Wil-
son (1972).

The Tulsa coal is well-exposed along Mooser
Creek on the east side of Union Avenue in Tulsa,
at the center of the west line of the NWV sec. 35,
T.19 N., R. 12 E. (Wilson, 1979). The coal occurs
stratigraphically above the “upper Cleveland
sand” (Fig. 2). Except for a few locations within the
Tulsa city limits, it is generally only a few inches
thick (Pl. 3). It has no commercial importance in
the study area, except for a small area in northern
Tulsa County. Pearson (1975, p. 7) measured a 10-
in.-thick bed of the Tulsa coal in the SEY4SWV4
SWvi sec. 14, T. 22 N., R. 13 E. The deposit is of
marginal value, and only a limited acreage of re-
serves was calculated. Although of little commer-
cial value, the coal is persistent and serves as a
good marker bed. In the report area, it is present
in Tulsa, Creek, and Washington Counties. Figure
6 shows a large, partly silicified, partly coalified
fossil tree stump found in association with a 2-in.-
thick bed of Tulsa coal in the NW“4SWYiSWhs
NEY sec. 17, T. 16 N., R. 12 E., Creek County
(Appendix 2, measured section 4).

7'30"
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Figure 5. View of the Dawson coal cropping out along Coal Creek at the site of the Sunoco-DX tank farm
south of Tulsa in the NW4NESW14SWy sec. 2, T.17 N., R. 12 E., Tulsa County, Oklahoma. The coal is

24 in. thick at this exposure.

Figure 6. Large, partly coalified, partly silicified fossil tree stump found in association with a 2-in.-thick bed of
the Tulsa coal in the NW%4SW4SWYNEY sec. 17, T. 16 N., R. 12 E., Creek County, Oklahoma.
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Rose diagrams (Fig. 8) were constructed from
28 measurements of cleat directions made with a
Brunton compass in the four-county study area
(Appendix 4). Cleat is defined as a vertical joint or
system of joints along which coal has naturally
fractured (McCulloch and others, 1974, p. 2). Face
cleat is the major, well-defined joint in a coal bed,
and butt cleat is the poorly defined joint, usually at
right angles to the face cleat. According to McCul-
loch and others (1974, p. 1) “face cleat maintains a
perpendicular orientation to the shifting axial
trend of local structures.”

Average face cleat: N

N 46° W
W@ E
510 6

25 20 1 %
Face cleat

28 readings

N

Average butt cleat:
N 49° E

A E

5 10 15 20 25%
28 readings

Butt cleat

Figure 8. Rose diagrams of cleat orientations in coal
beds of Tulsa, Wagoner, Creek, and Washington
Counties.

As the rose diagrams show, in general, the face
cleat strikes NW, and the butt cleat NE. These
trends suggest that the cleat structure was pro-
duced by forces related to tectonism associated
with the Ozark uplift, which has a NE-trending
axis.

COAL ECONOMICS
Production

Records of annual coal production in Tulsa and
Wagoner Counties date from the early years of the
20th Century (Figs. 9,10). The most tonnage was
mined in Tulsa County during 1927, when 269,430
short tons was reported produced. No production
was reported for Tulsa County from 1957 through
1977. In 1978 and 1979, a total of about 100,000
short tons was reported produced, but mining
activity once again ceased in late 1979, and no coal
production has been reported since (Fig. 9).

Reported production from Wagoner County was
insignificant (or reported in combination with
other counties) until 1976. Production peaked in
1979, when 418,567 short tons was mined (Fig.

Coal production was reported from Creek
County in only one year—1961, when one man
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Figure 7. Tectonic map showing the relation of the report area to regional structural features (modified from

Oetking and others, 1966).

Two thin coal beds crop out locally along
Mooser Creek, in the NW%4NEVs sec. 34, T. 19 N.,
R. 12 E., Tulsa County. They occur in a shale inter-
val in the upper part of the Seminole Formation.
A. P. Bennison and L. R. Wilson (1986, personal
communication) used the name “Mooser Creek” for
these economically insignificant beds.

The uppermost coal in the Seminole Formation
is the Checkerboard coal. It occurs in a shale inter-
val from 2 in. to 9 ft below the Checkerboard
Limestone, the lowermost formation of the Skia-
took Group.

The Checkerboard coal was named by Bennison
and others (1979, p. VII, 3-4) for its stratigraphic
proximity to the Checkerboard Limestone. The
exposure from which the Checkerboard coal takes
its name is on a hillside above Mooser Creek,
behind the Del Rio Motel on U.S. Highway 66, in
the NWWiNEY sec. 34, T. 19 N, R. 12 E., where it
is 2 in. thick. Measured section 41 (Appendix 2)
was measured in a road cut on the west side of
U.S. Highway 75 directly south of the 171st Street
exit ramp, where the lower part of the Skiatook
Group is well exposed. At this location, the Check-
erboard coal crops out ~3.5 ft below the base of the
Checkerboard Limestone. It occurs as thin string-
ers <1 in. thick in black, carbonaceous shale.

Known outcrops of the Checkerboard coal have
been shown on Plate 2. The coal is too thin to have
any economic importance.

The youngest named coal mapped in the study
area, the Cedar Bluff coal, occurs near the top of
the Coffeyville Formation (Fig. 2). It is present in
northwestern Tulsa County and southeastern
Washington County (Pl. 1). This coal is named for
a hill in Labette County, Kansas (Oklahoma Geo-
logical Survey, 1954, p. 123). It is generally too
thin to work, but the presence of an old abandoned
surface mine in the SW4SWASWV4 sec. 5, T. 22
N, R. 13 E., communication with local residents
who had mined the coal, and three data points
from the State Mineral Survey, WPA Project 65-
65-538 (Oklahoma Geological Survey, 1936, sheet
624), indicate that the coal bed ranges from 14 to
18 in. thick in the area (see Pl. 1). No outcrops of
this coal were found by the author in the vicinity.
However, exploration drilling is recommended, as
a coal bed in the thickness range indicated could
have economic potential.

According to Oakes (1952, p. 58) and Trumbull
(1957, p. 359) one or more thin coal seams ~0.1 ft
thick are present in the topmost 10 ft of the Cof-
feyville Formation (Fig. 2). None was observed by
the author in the study area.

Structure

Tulsa, Wagoner, Creek, and Washington Coun-
ties occupy the southwest end of the Ozark uplift
(Fig. 7). Formations strike in an arcurate pattern
and dip away from the axis of the uplift, generally
toward the west-northwest. The general regional
dip of 25 to 50 feet per mile is interrupted by a
series of northeast-southwestward trending folds
and faults with alignment roughly parallel to the
axis of the Ozark uplift. Steeper dips are close to
major faults.

Faults and folds were mapped in Tulsa County
by Bennison and others (1972), and in Wagoner
County by Govett (1959). Evidence for locating the
faults included: alignment of drainage, local inter-
ruption of the outcrop pattern, visible displace-
ment, topographic lineament, and interpretations
based on borehole data. Previously mapped faults
were examined on aerial photos or in the field by
the author. These faults are shown on Plates 1-3
of this report, with some minor modifications and
additions where deemed necessary as the result of
new evidence based on confidential borehole data
found during the course of the present study.
Traces of faults are difficult to detect because of
slumping and a cover of alluvium or colluvium;
consequently most are indicated with varying
degrees of uncertainty. Most of the faults are as-
sumed to be normal faults, but their exact throw
and direction of movement cannot be accurately
determined.

Structural configuration across parts of the
study area is shown by structure-contour maps
drawn by Dille (see Oakes, 1952, pl. 3); Lowry
(1955, pl. V); Bennison and others (1972, p. 116);
and Krumme (1981, fig. 2). Lack of appropriately
spaced data points precluded construction of con-
tour maps on any of the coal beds in the area
under consideration.

worked 38 days for the Brown Coal Co., Mounds,
and produced 37 short tons. No production of coal
was ever reported from Washington County, al-
though Oakes (1940, p. 144) mentioned that 0.5 ft
of coal of good quality was mined for local use only.
The presence of numerous small, abandoned pits
throughout the four-county study area indicates
that an unknown tonnage of coal has been mined
on a small scale in the past, probably dating from
the first discovery of coal in the area.

During December 1979 and several months of
1980-81 when the field work for this report was in
progress, four coal producers were mining coal
from three separate beds in Tulsa and Wagoner
Counties. The Empire Construction Co. was min-
ing coal from the Dawson bed near Collinsville, in
Tulsa County. McNabb Coal Co. was mining coal
from the Croweburg bed near Catoosa, in Wagoner
County. The Local Coal Co. and Bill’s Coal Co.
were mining coal from the Secor bed near Porter,
in Wagoner County. The location of active strip
pits is shown on Plates 1 and 2.

(continued on Plate 3)
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Figure 9. Histogram illustrating reported production of coal in Tulsa County, 1908-80. (Data for 1908-32 from
USGS, Mineral Resources of the United States; for 1933—49 from USBM; for 19501980 from Annual Report
of the Chief Mine Inspector, Oklahoma Department of Mines.)
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During 1909-1949, production figures for Wagoner
100 — County were included with figures reported from Craig,
Haskell, McIntosh, Mayes, Muskogee, Rogers, Se-
quoyah, and Tulsa Counties, in combination with one
or more of the counties listed. Although coal produc-
tion was indicated during each year, tonnage figures
50— are unknown.
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Figure 10. Histogram illustrating reported production of coal in Wagoner County, 1909-80. (Data for 1900-32
from USGS, Mineral Resources of the United States; for 1933—49 from USBM; for 1950-80 from Annual
Report of the Chief Mine Inspector, Oklahoma Department of Mines.)
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