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Coal Geology of Mcintosh County, Oklahoma

LeRoy A. Hemish'

ABSTRACT. — McIntosh County is located in the east-central part of the coal belt of
eastern Oklahoma, and almost the entire county is underlain by coal-bearing strata
of Desmoinesian (Middle Pennsylvanian) age. For lack of data about coal depth and
thickness, resource potential is unknown for ~75% of the county—mostly in its west-
ern and southern parts. Structural complexity further inhibits evaluation of resources.

Remaining resources of coal in the county total 36,319,000 short tons, and reserves
total 5,437,000 tons. Eight coal beds have commercial potential: Stigler coal with re-
serves of 457,000 tons; Rowe coal—144,000 tons; Lower Witteville coal—368,000 tons;
Secor coal—2,119,000 tons; Peters Chapel coal—1,003,000 tons; Wainwright coal—
95,000 tons; Mineral coal—42,000 tons; and Croweburg coal—1,209,000 tons.

The coals rank predominantly as high-volatile A bituminous (hvAb). The Secor coal
has the least sulfur, averaging ~2.5%. However, its sulfur varies areally, and is as
high as 7.8%. The combined average sulfur content of all the other coals is 4.5%.

In the late 1980s and early 1990s, one operator was producing coal from the Secor
bed, using surface methods. At the time of this publication (1998), no coal was being

produced in McIntosh County.

INTRODUCTION

This is the sixth in a series of coal reports pub-
lished by the Oklahoma Geological Survey (OGS),
county by county. Figure 1 shows the status of the
county studies, whose purpose is to determine the
location, amount, and chemical character of the coal
deposits, as well as the geology of the coal beds and
associated strata.

As Figure 2 shows, McIntosh County is in east-
central Oklahoma. Except for limited acreages in the
extreme western part of the study area, the coal beds
with the most commercial potential lie in the north-
eastern one-fourth of the county (Pls. 1, 2A).

Plate 1 shows McIntosh County, whose area is
~750 mi?. Eufaula, the county seat (population 2,652
in 1995), is at the junction of State Highway 9 and
U.S. Highway 69. Just east of Eufaula is Eufaula
Lake, which forms the southern boundary of the
county and isolates its northeastern third. Three
major streams enter the county from the west and
flow into Eufaula Lake: the Canadian River, the
North Canadian River, and Deep Fork—a tributary
of the Canadian River.

Checotah, at the junction of U.S. Highway 266,
U.S. Highway 69, and Interstate Highway 40 (popula-
tion 3,290), is the county’s largest city. No other town
in the county has more than about 100 residents. The
only major railroad serving the area is the Missouri-
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Kansas-Texas; it runs north-south through Checotah
and Eufaula, and links the region with McAlester on
the south and the McClellan-Kerr Arkansas River
Navigation System at Muskogee to the north.

Two geomorphic provinces extend through Mcln-
tosh County: the Claremore Cuesta Plains and the
Eastern Sandstone Cuesta Plains (Curtis and Ham,
1972, p. 3). Topographically, the provinces are sim-
ilar, being characterized by resistant sandstone-
capped hills that dip gently westward and form cues-
tas between broad shale plains.

Almost all of McIntosh County is underlain by
coal-bearing strata of Desmoinesian (Middle Pennsyl-

vanian) aga an oxecontion haino an area of ~8& mi? on

vanian) age, an exception being an are
the Warner uplift, near the eastern border.

In 1982-84, the present writer did extensive field
work in the county, a period almost coinciding with
the two years of the highest coal production ever re-
ported there. Through cooperation by the various
coal-mining companies, the OGS acquired a great
deal of new drilling data, and collected fresh coal
samples from active mines for analysis by the OGS
Chemistry Laboratory. Thus a better understanding
of the coal geology of McIntosh County was attained;
it is presented in this report.

Detailed information about estimated original,
mined, and remaining coal resources and reserves are
tabulated in Appendix 1, arranged by coal thickness,
overburden thickness, and category of reliability.

Two maps (Pls. 1, 2A) show datum points used in
the study, outcrop boundaries of coal beds, thickness
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Figure 1. Status of county coal studies in Oklahoma. Reports completed: (1) Coal geology of Craig County and eastern
Nowata County, Oklahoma (Hemish, 1986a); (2) Coal geology of Rogers County and western Mayes County, Oklahoma
{Hemish, 1989); (3) Coal geology of Tulsa, Wagoner, Creek, and Washington Counties, Oklahoma (Hemish, 1990); (4) Coal
geology of Okmulgee County and eastern Okfuskee County, Oklahoma (Hemish, 1994a); (5) Coal geology of Muskogee

County, Oklahoma (Hemish, 1998).

of coal beds, mined-out areas, and thickness of over-
burden. These maps were prepared for the eight coal
beds for which resources and reserves were tabu-
lated. Coal beds that are areally insignificant or too
thin to have economic importance are discussed brief-
ly, and where feasible their outcrop boundaries are
shown. Figure 3, a generalized columnar section,
shows the coal-bearing strata. Plate 2B is a structure-
contour map drawn on the Secor coal, and two cross
sections (Pl. 2C, A-A’” and B-B’ show the strati-
graphic succession of the coal beds and associated
strata in the lower part of the Boggy Formation in the
Checotah-Onapa area.

Summaries of resources and reserves appear in
Table 1, arranged by township and coal thickness,
and in Table 2 by coal bed. (All tonnage figures in this
report are in short tons.)

To be considered economically extractable, a high-
sulfur coal (sulfur content 23.0%) must have a strip-
ping ratio £20:1, and a low-sulfur coal (sulfur content
£1.0%) must have a stripping ratio <30:1 (Friedman,
1974). No deductions from reserves were made here
for reasons such as adverse governmental regulations
and policies, land-use conflicts, poor accessibility, or
adverse geologic and engineering conditions. Re-
serves and recoverable reserves are used in the same
sense. If the coal is >100 ft deep, it is considered re-
coverable only by underground mining, but the mini-
mum thickness for underground mining is 1.2 ft
(Friedman, 1974).

NORTHEASTERN' OKLAHOMA
SHELF AREA

_________

“\.y OSAGE
O

] S
""" T} PAWNEE -y R
7

___________

i LATIMER E LE FLORE

50 Miles
80 Kilometers

Figure 2. Map of Oklahoma showing the commercial coal
belt (shaded), the area of this report (ruled), and major
structural provinces in the coalfield area.
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TABLE 1. — COAL RESOURCES AND RESERVES IN MCINTOSH COUNTY
ACCORDING TO TOWNSHIP AND COAL THICKNESS”

(thousands of short tons)

Remaining Resources

Total remaining N@setdi:r Original

Township, 0.8-1.2 ft 1.2-2.4 ft 2.4-3.5 ft >3.5 ft resources mining resources Reserves
range Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons Acres Tons
T10N, R13E — — 696 3,011 — — - — 696 3,011 — — 696 3,011 349 1,209
TiON, R17E 297 631 — — — — — - 297 631 — — 297 631 — —
T10N, R18E 267 567 — — — — - - 267 567 4 8 271 575 — —
T11N, R16E 1,445 2,096 39 134 15 66 - - 1,499 2,296 41 62 1,540 2,358 251 325
T1IN,R17E 2,706 4,412 933 2,279 — — - - 3,639 6,691 622 1,018 4,261 7,709 437 727
T1iN,R18E 317 593 269 783 — — - = 586 1,376 150 365 736 1,741 67 113
T12N, R14E 45 85 — — — — —_ - 45 83 — —_— 45 83 29 42
T12N, R16E 185 332 48 111 — — - - 233 443 1 1 234 444 39 56
T12N,R17E 1,438 2,594 2,068 5,974 38 177 —_- - 3,544 8,745 333 650 3,877 9,395 744 1,641
Ti2N,R18E 881 1,579 3,945 10,897 — — - - 4,826 12,476 841 3,140 5,667 15616 604 1,324
TOTAL 7,581 12,887 7,998 23,189 53 243 — — 15632 36,319 1,992 5,244 17,624 41,563 2,520 5,437

*See Appendix 1 for details.

TABLE 2. — COAL RESOURCES AND RESERVES IN MCINTOSH COUNTY ACCORDING TO COAL BED"

(thousands of short tons)

Total remaining Mined or lost Original
resources in mining resources Reserves

Coai Acies Toiis Acres Tons Acres Tons Acres Tons
Croweburg 696 3,011 — — 696 3,011 349 1,209
Mineral 45 83 — — 45 83 29 42
Wainwright 284 535 1 1 285 536 66 95
Peters Chapel 763 2,033 1 3 764 2,036 415 1,003
Secor 7,641 16,857 1,765 4,703 9,406 21,560 1,120 2,119
Lower Witteville 939 1,691 62 235 1,001 1,926 194 368
Rowe 709 1,558 — —_ 709 1,558 87 144
Stigler 4,555 10,551 163 302 4,718 10,853 260 457
TOTAL 15,632 36,319 1,992 5,244 17,624 41,563 2,520 5,437

*See Appendix 1 for details.
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Figure 3 (above and facing page). Generalized columnar section of the coal-bearing strata of McIntosh County.
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Figure 3 (continued).
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Previous Investigations

The first report on coal in McIntosh County was by
Drake (1897), after his reconnaissance of the coal-
fields of the Indian Territory. Shannon and others
(1926) noted that a strip pit had been in operation for
about four years near Texanna, but was abandoned
in 1910. Coal there was said to be 18 in. thick; the
bed, not identified then, was probably the Secor (Pl.
1). Mention also was made of coal found near Fawn
(defunct since 1916; once 8 mi southeast of Chetopa),
and of 5-18 in. of coal strip mined near Rentiesville.
Wilson and Newell (1937, P1. 1) mapped three coal
beds in the county.

Trumbull (1957) estimated remaining reserves
(“remaining resources” in present-day terminology) of
5.61 million tons for the Secor coal in McIntosh
County, but mentioned no other beds. Oakes and oth-
ers (1967, p. 47-48) included a section on coal, but
said that “McIntosh County has little workable coal”
and that most beds “are of academic interest only.”
Reports of findings of coal by students mapping in the
county were summarized, and for the present report
some of their locations were relocated but many could
not be found. Oakes and others (1967, p. 47) indicated
that the coal geology of the county was poorly under-
stood, saying that “the name ‘Secor’ is commonly ap-
plied to one or possibly several coal seams that lie at
various distances, from a few feet to 100 feet or more,
above the Bluejacket Sandstone.”

More recently, Friedman (1974) investigated and
reported on coals of Oklahoma, and updated the re-
sources and reserves of McIntosh County. As part of
a presentation covering the coal belt of Oklahoma,
Friedman (1982, pl. 2) mapped potentially strippable
coal beds in McIntosh County by assimilating infor-
mation gathered earlier.

Hemish (1987) presented a compendium of coal
nomenclature recognized by the OGS for the northern
part of the Oklahoma coal belt. In the next year,
Hemish (1988a) reported on OGS core drilling in
1983-86 (including 30 holes in McIntosh County).
Separately, Hemish (1988b) wrote about the coal
stratigraphy of the Boggy Formation in the shelf-to-
basin transition area (including Wagoner, Muskogee,
Mclntosh, Haskell, and Pittsburg Counties). In the
same year Hemish (1988c) reported on the coales-
cence of the Secor and Secor Rider coal beds in the
Shady Grove Creek area of northeastern McIntosh
County—a report providing critical information
about the coal-bearing strata in the area of the county
with greatest potential for development of coal re-
serves.
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METHODS OF INVESTIGATION
Sources of Information

Data for compiling the maps, cross sections, and
coal resources and reserves were obtained from >300
drill and core logs provided mostly by coal companies;
from 31 OGS core-hole logs (Appendix 2); from 41
sections measured by the writer in active and aban-
doned strip pits, and on outcrops (Appendix 2); and
from numerous sections measured by other workers
during previous geologic studies in the area.

Analytical data for the coals of McIntosh County
are included in Appendix 3. The data for the various
coal beds were compiled from information from 98
analyses provided by coal companies or other indus-
try-related sources, from the U.S. Bureau of Mines,
the U.S. Geological Survey, and the OGS (Table A3-
1). In addition, data from 65 samples collected by the
writer and analyzed by the OGS Chemistry Labora-
tory are presented in Table A3-2.

Procedures

Field mapping in McIntosh County began in April
1982 and by 1984 was mostly complete. The general
practice was to traverse all roads by vehicle, and then
as necessary to continue on foot throughout any area
important to the investigation. Outcrop boundaries of
the various coals were checked in the field, although
exposures were difficult to find due to cover by sur-
ficial materials and dense vegetation in much of the
area. Slumped material and ponded water largely
cover most exposures of coal beds in abandoned strip
mines, and abandoned underground mines are inac-
cessible. No maps of underground mines could be lo-
cated, so the extent of those mines is unknown. Eu-
faula Lake has flooded some outcrop locations re-
ported in the literature, and reduced the potential for
mining coal, but the impact is not great.

In this report, the term outcrop is used broadly to
describe the areal border of a coal bed, whether it is
exposed at the surface or concealed beneath uncon-
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solidated surficial materials. 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. Struc-
tural complications, erosional cutouts, and areas in
which the coal is lenticular or lacks persistence also
hinder mapping. Additional drill information will
modify some outcrop boundaries shown on the maps.
Generally, boundary lines shown on Plates 1 and 2A
indicate where coal can be found at strippable depths.

In January 1988, a section was measured and the
Secor coal sampled in the Inter-Chem #2 Mine, in sec.
6, T. 11 N., R. 18 E. (Appendix 2, Measured Section
29). OGS core-drilling projects were carried on from
1983 to 1986, during which time the writer described
2,738.7 ft of core (Appendix 2). (Figure 4 shows the
OGS drill rig near Onapa.) In 1973, a 118.5-ft hole
was drilled by the Cullum Core Drilling Company for
the OGS; descriptions of the lithology from that bore-
hole are included in Appendix 2 (Core-Hole Log 30).

All data points, outcrop boundaries of the various
coal beds, and the extent of mined-out areas were
plotted on 7.5"-quadrangle topographic maps, and the
information transferred to green-line maps at the
publication scale of 1 in. = 1 mi.

Mined Areas

Areas mined by surface methods were mapped
through use of aerial photographs or by sight in the
field. Large-scale maps of mined areas were provided
by the Turner Brothers Coal Company, so the extent
of its operation is well known.

In the past, underground mining was practiced on
a small scale in the hills ~2 mi northwest of Onapa

Figure 4. The Oklahoma Geological Survey’s drill rig and crew raising the
mast before coring the Secor and Secor Rider coals in the SW/aNWYSWs
SWV.SWVs sec. 19, T. 11 N., R. 17 E. (see Appendix 2, Core-Hole Log 17).

(Pl. 1), as evidenced by an abandoned drift mine and
two openings to abandoned shaft mines in dense
woods. Other abandoned underground mines may be
present in this area, where the Secor coal is known to
be at least 2.5 ft thick (Appendix 2, Measured Section
9, Core-Hole Log 8).

Thickness of Coals

Isopach lines on the maps (Pls. 1, 2A) indicate
thickness of various coal beds. The isopach interval
for this study was set at 0.2 ft; this interval permits
reasonably precise calculations in areas such as the
one considered here, where coal-bed thickness aver-
ages <2 ft.

Overburden Categories

“Overburden” includes all consolidated or uncon-
solidated lithologic material overlying useful geologic
deposits such as coal. Thickness of overburden is
shown on the maps (Pls. 1, 2A) by isopach lines that
divide the overburden into three categories: 0-40,
40-100, and >100 ft. In Oklahoma, the maximum
depth at which coal reserves are considered strip-
pable in Oklahoma is 100 ft, a figure based on obser-
vation of strip mines in which that depth was the
limit for mining a single coal bed (Friedman, 1974, p.
15). Future economic and technological factors may
change that number, but no predictions are made here.

Calculation of Resources and Reserves

Polygons delineating the various categories of coal
resources were constructed by superimposing coal-
thickness lines on a work map (scale 1:24,000) for
each coal. Included on the map were
lines of outcrop, mined-out areas, and
overburden-thickness lines (all color-
coded). Circles were drawn around each
datum point, defining categories of reli-
ability. A circle with radius 0.25 mi de-
fines an area of measured resources; a
radius segment of 0.25 to 0.75 mi de-
fines an area of indicated resources;
and a radius segment from 0.75 to 2 mi
defines an area of inferred resources
(Friedman, 1974, p. 14). Areas for each
category of reliability were also color-
coded (so that polygons to be measured
could be readily distinguished), and the
acreage in each polygon was measured
with a planimeter.

Coal tonnage was then calculated by
multiplying the number of acres by the
average thickness of the coal (to the
nearest tenth of a foot), and that by
the factor 1,800, which is the average
weight in tons of an acre-foot of bitu-
minous coal in the ground (Friedman,
1974, p. 17). Calculations and totals
were rounded to the nearest 1,000 tons.
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Original work maps, charts, tables, and records of
calculations are kept on open file at the Oklahoma
Geological Survey in Norman, available for public
examination.

Definitions

Coal resources comprise maximum estimates of
original and remaining coal resources that are iden-
tified or presumed to exist within a coalfield and are
based on the use of geologic judgment and interpreta-
tion of geologic data (Friedman, 1974, p. 13). In this
study, resource figures were not calculated for coal
beds less than 0.8 ft thick (considered to be the mini-
mum thickness minable), regardless of depth. At
depths >100 ft, no resource figures were calculated for
beds <1.2 ft thick.

These definitions have been paraphrased from
Friedman (1974, p. 13-14):

Original coal resources are determined from coal-datum
points and include all coal (in all categories of reliability)
that was present in beds before mining. New coal data
can be used in updating estimates of original resources.

Remaining coal resources include all coal (in all catego-
ries of reliability) now present in beds, excluding coal
that has been mined or lost in mining. These estimates
require periodic updating owing to coal production and
new coal data. In areas of no mining, remaining re-
sources equal original resources. Remaining resources
are updated by subtracting coal mined (or lost in min-
ing), from the estimates of original resources.

Reserves, in this report, include only the part of remain-
ing resources that could be extracted profitably. Re-
serves are calculated from estimates of maximum recov-
erable resources, using 50% recovery for underground
mining and 80% recovery for surface mining. Because of
variations in coal thickness and depth within polygons
used to estimate reserves on the work maps, some de-
partures from the 80% recovery limit can be found in
Appendix 1. Estimates of remaining resources may
change owing to additional coal data or coal production,
and thus the recoverable reserves may change; each re-
quires periodic updating.

GEOLOGY
Structure

MecIntosh County lies at the northern edge of the
Arkoma basin, just southwest of the Ozark uplift
(Fig. 2). In the eastern part of the county, the surface
structure is dominated by several westward-trending
folds and faults (Pls. 1; 2A,B). Rocks that crop out in
the western part of the county generally dip ~1° to-
ward the west. The major structural features shown
on Plates 1 and 2A,B are taken from Oakes and oth-
ers (1967, pl. 1) with some modifications. Several pre-
viously unmapped features discovered as a result of
close-spaced drilling, field mapping, and coal mining
activity are shown in Plates 1 and 2A,B.

Because of a general lack of minable coal in the
western part of McIntosh County, the structural fea-

tures mapped by Oakes and others (1967, pl. 1), such
as the Hanna syncline, are of little importance to the
present study. However, the faults mapped in secs. 3
and 10, T. 12 N, R. 14 E., do affect the Mineral coal
bed. Core drilling by the OGS in the area (Appendix
2, Core-Hole Logs 20, 21) shows that the coal has
been eroded away on the upthrown side of a newly
mapped fault in the same area that extends south-
ward into sec. 15, T. 12 N,, R. 14 E. (PL. 1). The com-
plex structure in the three sections containing coal
inhibits large-scale mining and severely limits projec-
tion of Mineral coal resources (Table 2). The numer-
ous northeast-trending faults in this area are an ex-
tension of the Seneca fault zone mapped by Hemish
(1988d) in Okmulgee County.

Major folds previously mapped in the eastern part
of McIntosh County include the Porum syncline, the
Warner uplift, and the Rattlesnake Mountains syn-
cline. Two major faults are the north and south faults
of the Warner uplift (Pls. 1; 2A,B). These features,
which trend roughly east-west, probably resulted
from the same forces that produced the folds and
faults of the Ouachita Mountains to the south (Oakes
and others, 1967, p. 44).

The axis of the Porum syncline extends southwest-
ward across southern McIntosh County. The syncline
affects the outcrop boundary of only one coal bed hav-
ing economic possibilities, the Secor. Webb (1957,
1960) found an outcrop of the Secor coal in the north
bank of the Canadian River in the SEUNWVNEY:
SEVs sec. 22, T. 10 N, R. 18 E. (now inundated by
Eufaula Lake). This 18-in.-thick outcrop of coal is lo-
cated on Plate 1, as well as a highly tentative projec-
tion of the outcrop boundary of the Secor bed across
the axis of the Porum syncline.

On the north flank of an unnamed anticline, which
lies between the Porum syncline and the south fault
of the Warner uplift in southeastern McIntosh
County, the present writer found a small, long-aban-
doned strip pit. Shannon and others (1926, p. 54)
have said that a coal bed ~18 in. thick was mined at
a depth of 10 ft at this location, near Texanna (PL. 1),
for four years, then abandoned in 1910. Probably the
coal was the Secor. OGS core drilling to a depth of 140
ft just west of the old pit, but higher (Appendix 2,
Core-Hole Log 6) did not penetrate the bed, indicating
a fault. On this basis, mapping of the south fault of
the Warner uplift was extended southwestward
through the alluvium-filled valley at the foot of
Texanna Mountain (Pl. 1). Core drilling ~1 mi south-
west of Texanna—just off the nose of the unnamed
anticline—penetrated a 0.4-ft-thick coal at 59 ft,
which is interpreted as the Secor bed (Appendix 2,
Core-Hole Log 3). Because of thinness of the coal ob-
served in the core, and also proximity to Eufaula
Lake, uncertainty of the outcrop boundary, general
lack of data, and structural complexity in the area,
reserves and resources for the Secor in the Texanna
area have not been estimated.

The Warner uplift is a raised block between faults
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on its north and south (Wilson and Newell, 1937, p.
83). The uplift is nearly 7 mi wide where it enters
MecIntosh County from the east, mostly along the east
lineof T. 11 N, R. 18 E. (Pls. 1; 2A,B). It is discernible
as far southwest as the east side of R. 16 E. (Oakes
and others, 1967). The axis of a previously un-
mapped, westward-plunging anticline located on the
Warner uplift is defined by the outcrop boundary of
the Stigler coal in secs. 835 and 36, T. 11 N., R. 17 E,,
and secs. 31 and 32, T. 11 N., R. 18 E. Close-spaced
drilling shows that this secondary structural feature
is truncated at the foot of the Bluejacket Sandstone
escarpment by a southwestward-trending branch
fault of the north fault of the Warner uplift (Pls. 1;
2A,B). The fault is upthrown to the east; the amount
of throw is unknown.

Minable Stigler coal occurs in a structurally com-
plex area of <1 mi?, bounded by faults on two sides
and running along the boundary between T. 11 and
12 N., R. 18 E. Along the north-bounding fault, the
coal is downthrown, probably ~300 ft, which is the
maximum estimated throw on the north fault of the
Warner uplift in McIntosh County (Oakes and others,
1967).

The north fault of the Warner uplift—described by
Wilson and Newell (1937, p. 78)—enters MclIntosh
County near the Ev corner sec. 25, T. 12 N,,R. 18 E,,
and extends southwestward to the N4 corner sec. 23,
T. 11 N,, R. 17 E. Wilson did not believe that the fault
was discernible farther southwest. However, recent
exploration drilling for coal, and opening of coal strip
pits in the area, show that the fault extends west-
ward to the northeast edge of sec. 21, T. 11 N, R. 17
E., where it bends to the northwest and extends into
sec. 11, T. 11 N, R. 16 E. (Pls. 1; 2A,B).

Field measurements on the attitude of the rocks,
recent strip mining, and close-spaced drilling in the
vicinity of Onapa (Pls. 1; 2A,B) show that the axis of
a major syncline (Onapa syncline—a new name)
trends east-west through the town. Strike and dip
measurements on outcropping rocks in secs. 21, 22,
and 28, T. 11 N., R. 17 E,, indicate that the axis of the
syncline bends to the northeast in this area, which is
apparently devoid of minable coal.

Oakes and others (1967, p. 45) stated that “The
Secor coal which is present in both the Porum and
Rattlesnake Mountain synclines seems to be absent
from the [Warner] uplift, indicating that the uplift
probably stood too high to support coal marshes in
Secor time.” They further hypothesized that thinner
coals younger than the Secor were present on the
uplift because of environmentally favorable condi-
tions that prevailed at that time. Plate 1 shows that
the thin coals referred to by Oakes and others (1967)
are the Secor, the Secor Rider, and the Bluejacket
coal beds, and that the Secor is indeed present on the
uplift, where it is preserved in the Onapa syncline.
Whether the Secor was ever deposited farther to the
east on the Warner uplift is a moot point. The coal
may have been deposited, then removed by erosion

after uplifting of the Warner block. Discounting the
throw on the north fault of the Warner uplift, there
appears to be no lack of continuity of the outcrop
boundary of the Secor coal (Pl. 1).

Two folds that approximately parallel the axis of
the Rattlesnake Mountains syncline were revealed by
coal exploration drilling in an area about 4-5 mi east
of Checotah. A fault mapped by Oakes and others
(1967) was extended northeastward from sec. 35, T.
12 N., R. 17 E., to the southwest corner of sec. 18, T.
12 N, R. 18 E,, based on core drilling (Pls. 1; 2A,B).

Two faults were mapped in secs. 14, 22, 23, and 26,
T. 12 N., R. 17 E.—again, based on core drilling and
field observations. Absence of the Secor coal in parts
of these sections, and the presence of a thick sand-
stone in the area, interpreted as the Bluejacket Sand-
stone, suggests that an upthrown block lies between
the two faults.

Another two faults have been revealed by coal min-
ing in secs. 16 and 21, T. 12 N., R. 17 E. Drilling,
strike and dip measurements on rock exposures, to-
pography, and drainage patterns indicate that sev-
eral structures are present in the northeastern part
of T. 12N, Rs. 16 and 17 E. (Pls. 1; 2A,B). In this
area the Secor coal appears to have no commercial
value.

The Wainwright coal was identified in an outcrop
and penetrated in a core-hole just south of the Mus-
kogee County line in sec. 1, T. 12 N., R. 16 E. (Appen-
dix 2, Measured Section 31; Core-Hole Log 22). The
coal cannot be traced south of the bluffs along a
southeastward-trending tributary of Elk Creek, in
T. 12N, Rs. 16 and 17 E. Absence of coal, the escarp-
ment on one side of the stream, and the straight
course of the stream suggest a fault (Pls. 1; 2A,B).

Cleat orientations were measured with a Brunton
compass on 26 exposures of coal (Appendix 4). Rose
diagrams (Fig. 5) show that the average face-cleat
direction is N. 45° W, and the average butt-cleat di-
rection is N. 47° E.

Cleat is defined as a vertical joint or system of
joints along which coal has fractured naturally
(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, commonly at right angles
to the face cleat. According to McCulloch and others
(1974, p. 1), “face cleats were formed as extension
fractures during structural deformation, and butt
cleats, as release fractures during erosion and uplift.”
Their studies indicate that “face cleat maintains a
perpendicular orientation to the shifting axial trend
of local structures.” As the rose diagrams show, the
face cleat strikes NW generally, and the butt cleat
strikes NE. These trends suggest that the cleat struc-
ture was produced by tectonic forces associated with
the Ozark uplift, which has a NE-trending axis. Tec-
tonic forces that produced the east-west—trending
folds and faults associated with the Ouachita over-
thrust belt to the south probably also influenced cleat
structure in the coals of McIntosh County.
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Stratigraphy and Coal Resources

The coal beds in McIntosh County are in strata of
Desmoinesian (Pennsylvanian) age. These rocks con-
sist mostly of sandstone, siltstone, and shale; lime-
stone and coal beds constitute a minor percentage of
the whole. The most important coal beds are in the
Krebs Group, which comprises the Hartshorne, McAl-
ester, Savanna, and Boggy Formations. Other coal
beds are in the Stuart and Senora Formations of the
overlying Cabaniss Group (Fig. 3).

The Hartshorne Formation contains two commer-
cial coal beds in the Arkoma basin to the south. How-
ever, the Hartshorne Formation is not mappable at
the surface in McIntosh County (Oakes and others,
1967).

The oldest coal bed known in the county is the
Keefton coal, present in the upper part of the Warner
Sandstone Member of the McAlester Formation (Fig.
3). Its outcrop boundary has been projected into the
extreme northeastern part of McIntosh County from
adjacent Muskogee County (Hemish, 1998) (PL. 1).
Although the Keefton coal was not observed in out-
crop in the map area, based on data from Muskogee
County (Hemish, 1998), it is assumed that the coal
lacks the thickness or extent required for commercial
value.

The Stigler coal is the oldest of eight coals in McIn-
tosh County that have commercial potential. The oth-
ers (from oldest to youngest) are Rowe, Lower Witte-
ville, Secor, Peters Chapel, Wainwright, Mineral, and
Croweburg (Fig. 3). Other coals in the county are too
thin to have economic value—the Keota, Spaniard,
Sam Creek, Drywood, Secor Rider, Bluejacket, an
unnamed coal in the Stuart Formation, and the Tebo
coal (Fig. 3).

The name “Stigler” is used in this report for the
coal that occurs just above the Cameron Sandstone
Member of the McAlester Formation. Friedman
(1974, p. 29) stated that the McAlester coal and the

Average face cleat:
N 45° W

Average butt cleat:
N47°E
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Figure 5. Rose diagrams of cleat orientations in the coal beds of Mcintosh
County. Number of readings for each azimuth shown are given as percent of

total (see Appendix 4).
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Stigler coal are correlative. Although “McAlester”
preempts “Stigler,” the latter name has been used
widely for the coal mined east and north of the town
of Stigler—used so widely that it cannot be aban-
doned.

The Stigler coal is minable, and has been mined in
the past, in three distinct areas in McIntosh County—
one area mostly within secs. 25, 26, 35, and 36, T. 11
N, R. 17 E,; a second area in secs. 2and 3, T. 11 N,,
R. 18 E., and sec. 35, T. 12N., R. 18 E.; and a third in
secs. 2, 3,10, 11, and 12, T. 12 N., R. 18 E. (P1. 2A).
The thickest coal is in sec. 36, T. 11 N., R. 17 E,,
where it is as much as 1.6 ft thick and was being
mined in the early 1980s. The most remaining re-
serves are also in this area (Appendix 1). In the study
area, the McAlester Formation contains no other
commercial coals.

The Rowe coal of the Savanna Formation is the
next stratigraphically higher coal bed that has some
economic possibilities, but only in a limited area in
extreme northeastern McIntosh County (P1. 2A). The
Rowe generally crops out midway up slope in the
Bluejacket Sandstone escarpment. Its outcrop bound-
ary is discontinuous and broken by faults, particu-
larly the north fault and the south fault of the War-
ner uplift (P1. 2A).

The next stratigraphically higher economic coal is
in the Bluejacket Sandstone Member of the Boggy
Formation. Here it is called the Lower Witteville coal
on the basis of correlation with the Lower Witteville
coal at its type locality in Le Flore County (Hemish,
1994Db). The Lower Witteville coal is one of several
coal beds in the Boggy Formation that have mistak-
enly been called “Secor” in the past (Oakes and oth-
ers, 1967, p. 47). The Lower Witteville crops out on
the flanks of two synclines, where locally it is thick
enough to mine. The bed has not been mined on the
flanks of the Onapa syncline, where it is about 0.8-
1.0 thick; however, it was mined as recently as the
mid-1980s in the Rattlesnake Mountains syncline (PL
2A), where it is locally 2.2 ft thick. The
coal was sampled for analysis twice,
and sections were measured in the mine
operated by Woodside Construction
Company during 1985-86 (Appendix 2,
Measured Sections 40, 41; Appendix 3,
Table A3-2). The Lower Witteville coal
thins northward and apparently pinches
out north of Rentiesville, just south of
the Muskogee County line, where it
was observed in a stream bank in the
NWv sec. 3, T. 12 N., R. 17 E. (Appen-
dix 2, Measured Section 34). Figure 6
shows an outcrop of the Lower Witte-
ville coal in the town of Rentiesville in
the area where it thins northward (Ap-
pendix 2, Measured Section 35).

The Secor coal is the oldest in a se-
quence of four coal beds in a 100-ft-
thick interval just above the Bluejacket
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Figure 6. Outcrop of the 3-in.-thick Lower Witteville coal
bed in the NEVaNWVaNWNEYa sec. 15, T. 12N.,R. 17 E.,
Mclntosh County (see Appendix 2, Measured Section 35).
Trenching tool is 1.7 ft long.

Sandstone. Like the Lower Witteville, it crops out on
the flanks of the Onapa syncline and the Rattlesnake
Mountains syncline (Pls. 1, 2B). The coal bed attains
a maximum thickness of 2.5 ft in a small area just
south of the north fault of the Warner uplift ~2 mi
northwest of the town of Onapa, where it was mined
underground at an unknown time in the past. Old
strip-mine records show that the Secor coal, mined in
the area ~5 mi east of Checotah, had a similar thick-
ness. Hemish (1988c¢) showed that the Secor and the
overlying Secor Rider bed coalesce in this area, thus
explaining the above-average thickness of the coal.
Coalescence of the two coal beds in the area of un-
usual thickness northwest of Onapa could not be con-
firmed. However, the Secor Rider coal is not present
in an OGS core hole in that same area (Appendix 2,
Core-Hole Log 8). The Secor Rider is apparently
present elsewhere throughout the Onapa area (Ap-
pendix 2, Measured Sections 6, 10, 11, 12, 13, 14, 15,
16, 17, 18; Core-Hole Log 17) where the Secor coal is
<1.0 ft thick.

The Secor Rider coal generally occurs about 15-20
ft above the Secor coal where the two do not coalesce
(Appendix 2). It has no economic value because its
maximum thickness is not known to exceed 0.7 ft,
and it is a high-ash, high-sulfur coal (Appendix 3). It
is generally overlain closely by an unnamed thin
marine limestone (Pl. 2C).

A locally thick coal bed cropping out south and east
of Checotah occurs ~50 ft above the Secor Rider coal
and ~14 ft below the Inola Limestone. This bed is
correlated with the Peters Chapel coal, named by
Hemish (1986b, p. 77) in Muskogee County. The Pe-
ters Chapel was cored in the SE%4 sec. 8, T. 11 N., R.
17 E., where it is 2.2 ft thick (Appendix 2, Core-Hole
Log 14). However, coal-company logs indicate that
within 0.5 mi to the south the coal thins to 0.2 ft (Pl

2A). In the NE% sec. 3, T. 11 N,, R. 17 E., it was cored
and its thickness found to be 1.8 ft (Appendix 2, Core-
Hole Log 10). Coal-company logs show that the Peters
Chapel is 2.8 ft thick on the downthrown side of a
fault in sec. 35, T. 12 N., R. 17 E. (Pl. 2A). Abandoned
small mines are found along the outcrop boundary of
the Peters Chapel coal east and south of Checotah
(P1. 2A), but the coal has not been mined in recent
times, probably because its content of ash and sulfur
is high (Appendix 3).

The youngest of the sequence of four coals between
the top of the Bluejacket Sandstone and the Inola
Limestone is the Bluejacket coal. It lies just under the
limestone, but does not exceed 0.2 ft in thickness (Ap-
pendix 2, Measured Sections 20, 21, 22; Core-Hole
Logs 7, 10, 13, 24) and so it has no economic value.

Cross sections A—A’ and B-B’ (Pl. 2C) show the
relationships of five coal beds in eastern McIntosh
County and in the lower part of the Boggy Formation.
New data acquired during the present study should
correct some stratigraphic misconceptions of the past.

The outcrop belt of one other coal in the Boggy
Formation extends from the Wainwright area of
Muskogee County (Hemish, 1998) into sec. 1, T. 12
N.,R.16 E. and sec. 6, T. 12N, R. 17 E. (PL 1). The
coal is the Wainwright, and locally it is thick enough
to mine. Small abandoned strip pits attest to past
mining (Pl. 1), and observations of the bed in outcrops
in the area show it to be at least 0.8 ft thick (Appen-
dix 2, Measured Section 31). However, a core sample
(Appendix 2, Core-Hole Log 22) shows that <1 mi to
the west the coal is 1.3 ft thick.

The Stuart Formation of the Cabaniss Group over-
lies the Boggy Formation in McIntosh County (Fig.
3). It contains at least one unnamed coal bed that
may have limited economic potential. Two abandoned
strip mines were located by the present writer along
astream in sec. 8, T.9N., R. 15 E. (PL. 1), but the coal
could not be found in outcrop, so its thickness is un-
known.

A coal interpreted as the Tebo coal of the Senora
Formation crops out in T. 12 N., R. 15 E., east of
Hitchita (PL. 1). A few feet above the coal is a black,
fossiliferous limestone interpreted as the Tiawah
Limestone (Fig. 3). The Tebo does not exceed 0.5 ft in
thickness where observed by the writer (Appendix 2,
Measured Section 30). However, Andrews (1957, p.
25) reported finding a coal bed 7.5 in. thick in the
southeastern part of sec. 23, T. 10 N., R. 14 E_, that
may correlate with the Tebo. According to local resi-
dents, coal there has been mined for household use,
but a search of the area found neither pits nor coal.

A coal bed correlated with the Mineral (Eram) coal
(Hemish, 1994a, pl. 2) was cored in sec. 10, T. 12 N,
R. 14 E. (Appendix 2, Core-Hole Log 21). This coal is
in the Senora Formation (Fig. 3). Structural com-
plexities in the area limit the potential for mining,
even though the coal is 1 ft thick. Close-spaced explo-
ration drilling is needed to determine the true extent
of the bed.
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The youngest commercial coal in the county is also
in the Senora Formation. The coal is the Croweburg
(Henryetta) bed (Fig. 3), mapped by Hemish (1994a,
pl. 1) in Okmulgee County to the north and Okfuskee
County to the west. The Croweburg occurs in only a
small part of the extreme western part of McIntosh
County, in T. 10 N, R. 13 E. (P1. 1). Core holes were
drilled by OGS in sec. 7, T. 10 N., R. 13 E. (Appendix
2, Core-Hole Logs 1, 2). The coal bed splits into three
layers in Core-Hole 1: the lowest layer is 1.3 ft thick,
and is separated from the middle layer by 0.2 ft of
carbonaceous shale; the middle layer is impure, and
only 0.3 ft thick; the 1.1-ft-thick uppermost layer is
separated from the middle layer by 1.2 ft of underclay.

In Core-Hole 2, crop-line coal was drilled, so true
thickness could not be determined. About 1 ft of
smutty, weathered coal was deduced from cuttings.
The potential for surface mining the cumulative 2.4 ft
(neglecting the middle layer) of Croweburg coal seems
feasible from the Okfuskee County line on the west to
the Okmulgee County line on the north.

COAL QUALITY

Coals of McIntosh County rank predominantly as
high-volatile A bituminous (hvAb) (Appendix 3).
Rank was determined by standard procedures of the
American Society for Testing and Materials (ASTM,
1987, p. 225-228), with analysis by the Chemistry
Laboratory of the OGS. Average values for the vari-
ous analytical properties of each coal are listed in
Appendix 3, based on data from 98 analytical reports
(Table A3-1). During the investigation, the present
writer collected 65 samples of coal: 24 in active strip
mines, 30 from core holes, and 11 from stockpiles of

Tons of coal

Coal Quality

active strip mines, abandoned strip mines, test pits,
cutbanks, shale pits, and road cuts (Appendix 3,
Table A3-2). Analyses of samples that showed evidence
of weathering were not used in classification by rank.

The average overall moisture content of all coals
analyzed in MclIntosh County is low, averaging 3.4%
on 98 samples (Appendix 3, Table A3-1). Of the eight
coals listed previously that are considered to have the
most economic potential (and those sampled five or
more times), the Secor coal has the highest quality.
Averaged analyses of 56 samples show that it is a
medium-ash (10.1%), medium-sulfur (2.5%) coal, with
heat value of 12,987 Btw/lb. Analytical values of the
other coals (average of five or more samples) are as
follows: Stigler coal—8.8% ash, 3.9% sulfur, heat
value, 12,907 Btwlb (11 samples); Lower Witteville
coal—10.8% ash, 3.3% sulfur, heat value, 13,155 Btw/
b (10 samples); Peters Chapel coal—16.2% ash, 6.6%
sulfur, heat value, 12,331 Btw/lb (5 samples). Analyti-
cal properties of other coals are given in Appendix 3.
All the above data are from analyses made as re-
ceived.

According to Friedman (1974, p. 23), ~20% of the
sulfur in some of the high-sulfur coals can be removed
by coal-washing plants in Oklahoma. Most of the sul-
fur is in pyrite, which is much denser than coal and
tends to sink during washing.

COAL ECONOMICS
Production

The earliest reported production of coal from McIn-
tosh County was in 1934 (U.S. Bureau of Mines,
1932-48), but the production was combined with
Wagoner County, so exact tonnage is unknown. Rec-
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Figure 7. Histogram illustrating reported production of coal in Mclntosh County, 1949-95. (Data from Annual Report of the

Chief Mine Inspector, Oklahoma Department of Mines.)
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Figure 8. The Inter-Chem #2 Mine in the SWSE4NE4SWs sec. 6, T. 11 N, R. 18 E., McIntosh County, in January 1988.
Coal was being produced from the 1.0-ft-thick Secor coal bed (see Appendix 2, Measured Section 29).

ords were not kept for small-scale mining earlier than
1934. After 1934, no coal production was reported
until 1942, when 1,573 tons was mined (U.S. Bureau
of Mines, 1932—48). No further production of coal was
reported for McIntosh County until 1949, when 1,424
tons was mined (Oklahoma Department of Mines
(1949-95). Figure 7 shows coal production in the
county from 1949 to 1995, as reported by the Okla-
homa Department of Mines (1949-95). The longest
extended period of noteworthy coal production in the
county from 1952 to 1961, when the Leavel Coal
Company and the Magic City Coal Company were
mining the Secor coal about 5 mi east of Checotah.
During that period the average annual production

was 178,429 tons. However, the all-time peak produc-
tion came in 1982 with 944,974 tons and in 1984 with

283,364 tons. That coal came from the Stigler and
Secor coal beds.

The most recent production of coal from McIntosh
County was in 1990, when 46,692 tons of Secor coal
was mined by Inter-Chem Coal Company. Figure 8
shows the Inter-Chem #2 Mine as it appeared in
January 1988. At publication time for this report
there were no active coal mines in McIntosh County.

Resources and Reserves

Data on the resources and reserves of the coals
described in this report are shown in Tables 1 and 2
and in Appendix 1. Original resources, remaining
resources, coal mined or lost in mining, and reserves
are tabulated by coal beds for the county. Grand to-
tals for the county as a whole are also listed.

Remaining resources for the county total
36,319,000 tons, of which 5,437,000 tons are reserves.

The Secor coal bed has the most remaining re-
sources, with 16,857,000 tons, and reserves, with
2.119,000 tons. The greatest tonnage isin T. 12 N.,
R. 17 E., where 7,364,000 tons are still in the ground,
of which 832,000 tons are reserves. T. 12N., R. 18 E.
has 4,091,000 tons of Secor coal still in the ground, of
which 750,000 tons are reserves (Appendix 1).

The Stigler coal bed also has potential for exploi-
tation, particularly in T. 11 N., R. 17 E., where
6,691,000 tons remain, of which 727,000 tons are re-
serves (Appendix 1).

With higher prices for coal and increased demand,
particularly for medium- and high-sulfur coal, the
mining industry could once again become important
to the economy of McIntosh County.
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APPENDIX 2: Measured Sections and Core-Hole Logs

Measured Sections

Measured Section 1

NE“uSWUNWYSWY see. 7, T. 10 N, R. 18 E., McIntosh County, Oklahoma. Measured in slope of
Texanna Mountain from top of ridge to floor of active shale pit under power wires, by LeRoy A.
Hemish. Field notebook designation MM-4-86-H. (Estimated elevation at top of section, 860 ft.)

Thickness
(ft)
KREBS GROUP
Boggy Formation:
Sandstone, grayish orange to moderate red, very fine grained, cross-bedded, medium-
bedded, noncalcareous (Bluejacket SAndstone) .........cccecvverecvereciiercciee et eesireee e 10.0
Sandstone, pale yellowish brown, interstratified with shale, very thin bedded, flaky,
ripple-marked, noncalcareous, upper 30 ft poorly exposed (Bluejacket Sandstone) .......... 51.0
Savanna Formation:
Shale, moderate yellowish brown, silty, weathered, poorly exposed ........ccccceeeevverircvineeriennne 84.0
Shale, 0live gray, DIItLIe ....ccccciiviieiiiiieeieienieenreesrerreessreesrseeseee e ereessaeseeesaseesntesssesessanaessans 12.0
Shale, black, brittle, flaky; includes dark yellowish orange and moderate brown ironstone
concretions as much as 2 in. thick and 2 ft in diameter that are blackish red on freshly
DIOKEIL SUTLTACES ..oonveeeeeieectir e erreecsevesssrer e e rraeeesne s e seare e e e sareessasenessensesabnaasssssbsasessssssnnnsans 13.0
Limestone, dark gray, impure, silty, weathers light brown; contains abundant fossil hash;
weathers to soft shaly clay in places on the outcrop ....ccoccceveiicincinniiniiiiiiiie, 0.5
Coal, black with moderate reddish brown iron-oxide deposits on cleat surfaces, moderately
friable (ROWE COAL) ...ccvvieviiiciieiee et sinesrerernr e ssaeaee e et e s eesmee e neesssasesbasesanesamsaessannsssonnnns 0.5
Underclay, light gray with grayish yellow and light brown secondary deposits on fracture
surfaces; contains black carbonized plant fragments, blocky fracture........ccccocvnnvinnnnnn 2.5
Shale, light 0live gray, DIOCKY ......c.vevriirriiiieeeiiereeteereereeeseasessrreesasseseenireeeesannesssnssssasessnnsssnses 15
Sandstone, yellowish gray, very fine grained, massive, hard, ripple-marked on surface of
EXPOSUIe, DASE COVETRA .cvvrreriiiriiiierieiiiieeee e eeernrtteee s soenaaeasessaeseesseseessmsnenestesssssssnssrsnrnassnnes _1.0
Total 176.0

Measured Section 2

NEUSEY%SEVUNWY;: and WY%SE“SWY%NEY sec. 7, T. 10 N, R. 18 E., McIntosh County. Measured
in gully on southeastern end of Texanna Mountain, by LeRoy A. Hemish. Field notebook designation
MM-27-83-H. (Estimated elevation at top of section, 910 ft.)

Thickness
)
KREBS GROUP
Boggy Formation:
Sandstone, brown to reddish brown, fine-grained, cross-bedded, massive; weathers to
large blocks that litter underlying slope (Bluejacket Sandstone)........cocccvvivineiniiennnnnnns 40.0
Savanna Formation:
Shale, brownish gray, silty; poorly exposed, outcrop largely covered by colluvium ................ 112.0
Shale, black, fissile; contains reddish brown layers of ironstone about 1-2 in. thick; poorly
EXPOSEA ..rvurereerieeenrerreriertesnrerr s et e e R e b e e e e b e b e R s e R e e R e e e e e s e et e et s s 9.0
Shale, light grayish brown, very weathered ... e 0.7
Coal, black, soft, very weathered (Rowe coal) .........coviviniiiinnniiiiirien s 0.5
Underclay, purplish gray, mottled pink and light gray on fresh surface, weathered ............. 1.8
Sandstone, grayish brown and reddish brown, very fine grained, irregularly wavy bedded,
hard; bioturbated, with abundant trails and burrows (covered to base of slope) ............... _5.0
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Measured Section 3

SWYSWUNWY:NEY sec. 11, T. 10 N., R. 18 E., McIntosh County. Measured in gully and shale pit
on northeastern end of Black Haw Mountain, by LeRoy A. Hemish. Field notebook designation MM-

28-83-H. (Estimated elevation at top of section, 665 ft.)
Thickness
it

KREBS GROUP
Savanna Formation:

Shale, black, brittle, fissile; contains layers of reddish brown ironstone about 1-2 in. thick;

upper part covered by colluvitm .......oooeoiiicciiiiiiir e 7.0
Limestone, dark gray, weathers dark grayish brown, irregular-bedded, impure, silty, feels

hackly; very fossiliferous, brachiopods abundant, pinkish purple stain on fossils (Don-

EleY LIIMESTOME) ..veeereieririieieernrere e eecites sttt sares s sar s st s e s st es e s be s s s sbe s s s bb e e s s nnessessnens 0.7
Coal, black, soft, weathered (ROWe Coal) ......cccovriirreriiiiiiiiienrinriieeereeercverssessessseeeesessecesecossasnnnnns 0.7
Underclay, very dark gray, to black with reddish brown spots and streaks ........ccccecenvennnns 0.5
CoVEred INLEIVAL .....c..eiiiirer et ettt bbb e s s aa e e e s nar s e e ns 0.5
Shale, light grayish brown; contains thin, orange brown stringers of clay ironstone............. 1.5
Sandstone, light grayish brown; to dark brown; very fine grained, thin-bedded; grades

downward to fissile shaly SIIEStONE.......ccciieiiiiiiieeerrree ettt 1.2
Siltstone, light olive tan with orange and brown staining, very thin bedded, shaly .............. 7.8

Sandstone, brown to orange brown with dark brown staining, very fine grained, irregu-
larly thin bedded; contains abundant trails, burrows, and some poorly preserved bra-

chiopod shells; resistant, forms ledge in gully ......cccccocevriiniinneiiiinninnnec s 3.5
Shale, light olive gray with brown staining, silty; poorly exposed in upper part........ccceceeen. 20.0
Shale, black, brittle, fISSIIE ...c.ciiiiecccier e ccreeccrrteesrreecsrer e ssereeeecr st s ssssbtessssrasesssbaraessesrtbee s 0.9
Shale, LIGht 0lIVE GTAY .ivvverrrrerireaiiiecerieriieesrrteesseeessnesaseessresosesseeseseeessessancsssssssnesessesssranesssnsssansssn 14

Limestone, brown to purplish brown, impure; contains some shaly limestone in part; very
fossiliferous, brachiopods, bryozoans, and large crinoid columns abundant (Sam Creek

5T 44 1=T] /0] s 1= 1O OO OO OO U URUUTRIIN 0.8
Shale, Light OliVE BTAY veoceeiieieeerirercireee e rcrere et eeessae s sibbeesistes s s sressssat s s bbb s s s sbbaesessransassanes 0.8
Shale, very dark gray to black; contains a Y-in. thick seam of weathered coal; laterally

QISCONLIMUOUS . vvviiiieitiiieiireieetieecesteeeceareeeesraeesssseessesesessserassasbesssssanessreneeraecessersnsesssruntssssssnes 0.1
Underclay, light gray with orange brown staining ........cccccvviiviiiiniineer e 1.2

Sandstone, light olive brown with reddish brown marking, very fine grained, irregular-
bedded, contains scattered brachiopods; includes abundant ironstone concretions ~0.5
in. in diameter and 2-3 in. in length that are probably burrow fillings; grades laterally

into siltstone and well-indurated shaly siltstone ........cccccooviinnini 1.5
Shale, dark gray with brown staining, fissile......c.ccccievviiincniiinin e 13.0
Shale, dark gray with purplish brown staining, fissile, brittle, silty, hard .......ccccceiviinnnnnen. 7.8

Total 71.0

NWyuNWuNWYNEY sec. 12, T. 10 N, R. 18 E., McIntosh County. Measured in shale pit, by LeRoy
A. Hemish. Field notebook designation MM-26-83-H. (Estimated elevation at top of section, 615 ft.)
Thickness
(fr
KREBS GROUP
Savanna Formation:
Sandstone, brown to orange brown, very fine grained, irregular-bedded, micaceous, bio-
turbated; contains dark reddish brown ironstone concretions ..........ccoeiveviiiieciinicnennnnns 2.8
Shale, light gray with reddish brown staining, weathers olive brown, micaceous, very
silty; contains abundant reddish brown to orange ironstone concretions occurring in

layers and as NOAUIES .....c.ccieieeriereeiieiere oo ne s 19.2
Limestone, light gray, pinkish in bottom 1 in. impure, silty; very fossiliferous with abun-

dant well-preserved brachiopods and crinoid columns (Sam Creek Limestone) ................ 1.0
Shale, black, stained reddish brown, soft, fissile, very carbonaceous; includes thin string-

ers (% in.) of bright coal in upper 4 in. (Sam Creek coal) .......cocovvinriininenniinie 0.8
Underclay, light gray with yellow streaks.......ccovviiiiniiiinii 0.8

Sandstone, light brown with dark brown staining, very fine grained, massive; trails,
tracks, and burrows abundant on sole of bed; thins laterally.......c.cccceovnviiiviiinnnn, 1.8
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Shale, light gray with reddish gray staining .........ccccecieveeviiieicieneeereniesneesreseeseeceesessseesnees 0.6
Shale, brownish gray, soft; contains discontinuous layers of reddish brown ironstone

concretions throughout UNIt.......cciiiiiiiiiiiie e e ee e s s s snre e e e sessssssssanaesss 2.7
Shale, DIACK, DIITEIE, ..iccvireiiiiiii ittt s steessese e seaeeessssaesessssassssssessesssesesssrnsneesnsessens 0.2
Shale, very dark gray to brownish gray, fissile, silty; contains lenses and stringers

of hard, fine-grained, brown siltstone and some layers of black shale ..........cccoeeccvevrecnennnen 5.2
Shale, very dark gray, weathers purplish brown, brittle, hard, silty, fissile, micaceous

(DASE COVETEA) .oivrieriierriiiieieeiiitiesiteestesntresstessreseraessaesssessteesestassseessssnesssssnssesesasessensssseesnssessans 19

Total 37.0

Measured Section 5

NEWuNEWUSEWSWY; sec. 25, T. 10 N, R. 18 E., McIntosh County. Measured in bluffs north of the
power station directly under the middle set of electric power lines at Eufaula Dam, by LeRoy A.
Hemish. Field notebook designation MM-25-83-H. (Estimated elevation at top of section, 700 ft.)
Thickness
0
KREBS GROUP

Boggy Formation:

Sandstone, light brown with dark brown staining, very fine to fine-grained, cross-bedded,
noncalcareous, well-jointed; contains pebbles of ironstone and black, fine, interlami-
nated particles of coal near base of unit; fills channels in underlying sediment; basal
contact sharp (Blugjacket Sandstone) .......ccccevvcviriniiiniiiiiniiiinii s 28.0
Savanna Formation:

Coal, black, bright, finely cleated, very friable; occurs only locally; grades laterally into

coaly, coarse-grained siltstone (Drywood coal) .....ooovveeeeiiinicceiniiiicc e, 0.1
Siltstone, brown with black streaks, coarse-grained, interlaminated with coal particles;
includes several water-worn ironstone pebbles; wedges out laterally ........cccccvvviiniinnne, 0.2
Shale, dark gray, weathers dark brownish gray, very silty, brittle, micaceous, interlami-
nated with light gray siltStone .....ccccvceeiiiii 10.5
Shale, dark gray, hard, silty; contains large ovate, reddish brown, shaly concretions as
much as 10 in. thick and 2 ft in diameter (base covered)......occeervveirrrerieiiiiiieene 62.0
Total 100.8

Measured Section 6

SEv:SW1SWWSEV: sec. 13, T. 11 N., R. 16 E., McIntosh County. Measured in highwall of active strip
pit operated by Blevins-Vogt Coal Co., by LeRoy A. Hemish. Field notebook designation MM-3-83-H.
(Estimated elevation at top of section, 665 ft.)

Thickness
o
KREBS GROUP
Boggy Formation:
Sandstone, brown, weathers dark reddish tan, fine- to very fine grained, thin- to medium-
bedded, noncalcareous, micaceous, cross-laminated ........cccccvviiiiii e 1.2
Shale, purplish brown, clayey, very weathered ..........cocoviviiiiiiiniinnii e 4.0
Shale, grayish brown with orange and yellow banding, very silty, includes some brown
carbonaceous shale SEIINZETS ..........vviviiverrrieeicniie e e s sssasneneess 3.0
Coal, black with purplish brown iron-oxide deposits on cleat surfaces, bituminous, soft,
weathered (Secor RIAET COAL) ....uuriivveiicirirrrrecre sttt eebnn e eeseabreas e snes 0.4
Underclay, light gray with orange streaks; contains brown and black carbonized plant
compressions, SHCKENSIAEd ...cvoeeciiireeeiiriiiniiiiee e 0.1
Shale, light gray, silty; contains abundant well-preserved plant compressions, seed ferns
TYUIYIETOUS .veevvurrerieesesisssssnnssranessonsssssnsseeessssseassssesaseeessssesssnnesssssssasssssssraseesssmennasirsaanearsanssssssnses 13.5
Coal, black with some reddish brown iron-oxide staining on cleat surfaces, bituminous
(SECOT COALY wvvrrrrrieiiieritieiteeeeeirereeessteeesersesataseseraeeaneeansstsessssntssssisstessasssssaseesansesssssssrsnanaasssnss 0.8
Underclay, dark gray, hard, contains carbonized plant fragments, coaly in upper few
inches (total thickness UNKNOWIL) ....cccviiivierrreerieenieeereicee st siiresssssiaesssssssssesssesnsaseaese s _09
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Measured Section 7

SWYSWUuSWYSEY: sec. 13, T. 11 N, R. 16 E., McIntosh County. Measured in road cut north of
gravel road ~100 yd west of Deep Fork Church, by LeRoy A. Hemish. Field notebook designation MM-
21-83-H. (Estimated elevation at top of section, 640 ft.)

Thickness
2
-8ilt, light grayish brown, contains angular blocks of reddish brown sandstone (soil and
COLTUVIUIN) cuiiiiiiteiittieiee et te et ee b e e e e e vt s s bb e sabesensteesnesssssestessressrseesessseesnsnerasens 0.8
KREBS GROUP
Boggy Formation:
Shale, buff with reddish brown staining on stratification surfaces, very dark gray where
freshly exposed, very Weathered........ocoevieiecieiieiese ettt sbe et sae e 9.3
Coal, black, soft, weathered (Secor COAL).......ccciiruiiiieiieierieeitie et ee it sestesseessessanttsesteeseses 0.8
Underclay, light grayish brown; contains black, carbonized plant fragments ..........cccoeuvennne. 1.0
Shale grayish brown,weathered, poorly exposed (base covered) ........ccovvivveerreenrinreeneirriireennnns 0.7
Total 12.6

Measured Section 8

SWUuNWYSEUNWY sec. 13, T. 11 N., R. 16 E., McIntosh County. Measured at northeast edge of
abandoned strip mine by LeRoy A. Hemish. Field notebook designation MM-3-85-H. (Surface ele-
vation, estimated topographic map, 700 ft.)

Thickness
v
KREBS GROUP
Boggy Formation:
Sandstone, dark reddish brown, very fine grained, weathered...........ccccecevevrecreeinecrevrereennnnn, 1.0
Covered (oxidized clay with sandstone float) .........ccccvveeiuiiiiieciieiiciceceereeeceereerr e 2.0
Shale, orange gray brown, weathered.......c.covvieveiererieiicieeecese et ea e eeveseens 6.0
Shale, black with light brown iron-oxide staining on stratification surfaces, hard, brittle,
very silty, bioturbated in part; includes stringers of well-indurated orange brown silt-
SUOTIE oiiiiiiiiiiiiiiiereeeeerereiesttt e et s rrt e s srareeese s rereee s e s saaaeaaesesesersntaaeeesesnbsteeesnerhnbaneeesessabaersens 10.0
Covered to coal (see Measured Section 9) ......cccvvecviiieiieeiiinieeresneeeeseese e e res e se s e e s e ssessnes 10.0
Total 29.0

Measured Section 9
SWUuNWUSENWY sec. 13, T. 11 N, R. 16 E., McIntosh County. Measured in side of recently ex-

AAAAA Aod - [P R R I PR [ e 2 ~1

4+~ 4 L R | 4 ) PP, | T 2 o LT . M_.- A TT L T o1 1 T Aot
Ltavailtu est plu agjalellilt LU vid, abvdlluuliced coual 11HIEe, DY LEeNUYy A, LICILISIL. L elU NUWUUUA ucsig-

nation MM-29-83-H. (Estimated elevation at top of section, 700 ft.)

Thickness
ft)
Silt, brown, sandy; contains angular clasts of reddish brown sandstone ranging from
pebble to boulder SiZe (SOLL) ...civiiiiiiiiiri ettt e srrees e es s esstee s srbeeesrneeesnnes 1.0
KREBS GROUP
Boggy Formation:
Shale, light orange gray, very weathered; includes thin, silty stringers of orange clay iron-
stone that weather to flakes on the eXPOSUTE .......oceeeeiieeieeiieeesteeee e e eeeee e sre e 4.0
Sandstone, light tan, very fine grained, very thin bedded, silty; interbedded with pinkish
£AN SHALE 1. ettt ettt 4.0
Shale, light grayish DIOWIL.....ccviiiiiiiiecceeeccr et e et sa et e s assae s 0.2
Shale, dark grayish brown; contains black, carbonized plant fragments on stratification
SUTTACES ...eeiiiiiiieiiiieire et eeeiteesiesrre st e s ruesretossae st e sesaean e e eassbesnstesenre e naaesneeeabaasseeesasaansaeeseessasaanne 2.0
Sandstone, light brown with dark brown and reddish brown staining, very fine grained,
thin-bedded, well-indurated, ripple-marked ...........ccovcverriieriiiir et ecnreevererreeees 1.8

Shale, light gray, interlaminated with very fine grained siltstone; contains black, carbon-
ized plant fragments on stratification Planes ......ccccvceveicrirrirrrier e sveecerereesreeensnnees 0.2
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Coal, black, yellow and orange brown iron-oxide deposits on cleat surfaces, moderately
friable; includes at 0.75-in. bony coal parting 5 in. from top of bed and a 0.5 in. bony

coal parting 8 in. from bottom of bed (Secor Coal)......ccvuvirreiiiiireineiiieeiieeeeeeesreereeseeesseees 2.5

Shale, black, clayey, very carbonaceous; contains thin (Yie-in.-thick) layers of bright,
hard coal (DAse COVETEA) ....ivimriiririieieerieeee ettt et s ess s sessesesenenseereeneeansanes 0.6
Total 16.3

Measured Section 10

SWUSEYSEY: sec. 14, T. 11 N, R. 16 E., McIntosh County, Oklahoma. Measured in side of entrance to
small, old, abandoned slope mine, by LeRoy A. Hemish. Field notebook designation MM-3-86-H. (Estimated
elevation at top of section, 620 ft.)

Thickness
()
KREBS GROUP
Boggy Formation:
Sandstone, medium dark gray, weathers yellowish gray, very fine grained, shaly in part,
very thin bedded, noncalcareous, ripple-marked, fiSsile .......ccccoovveireieeicciieecieee e 12.0
Shale, black, fiSsile, SIIEY ... s ssesonesessessissesesesssnsaes 0.5
Coal, black with reddish brown iron-oxide staining on cleat surfaces, moderately
weathered (Secor Rider Coal) ......cccviiiiiiiiinieeniiininisienreeeseerrerrrresctesssessseesnssesesseessnsnessns 0.5
Underclay, grayish brown with yellow Streaks ......ccooceeiiceiiricciiciceee et ee e ee s 0.5
Shale, black, fissile (covered by spoils to stream level)......ccocoeviiiecieeiiiciecce e 1.0
Total 145

Measured Section 11

SWUSEUNEWSEY; sec. 24, T. 11 N, R. 16 E., McIntosh County, Oklahoma. Measured in highwall
of active strip mine operated by Blevins-Vogt Coal Co., by LeRoy A. Hemish. Field notebook designa-
tion MM-20-83-H. (Estimated elevation at top of section, 670 ft.)

Thickness
)
Silt, grayish brown, unbedded, gravelly; contains organic material (80il) ......ccoeoeeevceerccneennnne 1.0
Clay, yellowish brown with orange mottlings; contains pisolites of limonite and angular
clasts of reddish brown sandstone up to boulder size (colluvium) .....ccoeeveeervceeeerionennceninnns 7.0
KREBS GROUP
Boggy Formation:
Shale, grayish brown, streaked with orange; contains zones of reddish brown ironstone
concretions with individual concretions as much as 5 in. thick and 18 in. in diameter..... 8.0
Shale, black, fissile, brittle; selenite crystals on stratification surfaces; brachiopods
ADUNAANE ..ooeeeecieecc e ees e ee e re s san s e e s s reseessneessssenessanbtsssbbaaeessesnbsesssarbrbaaees 3.5
Siltstone, medium gray, wavy-bedded, shaly .......ccoeivviinninniiiniiiiniie e 0.2
Shale, very dark gray to black, very silty; contains thin laminae of coal in lower part.......... 0.1
Coal, black, peacock coal in part, very friable; contains pyrite and gypsum on cleat sur-
faces (Secor Rider COAL) ...ttt ettt e ssast et sr e sbe s s ae e ar e s nas 0.5
Underclay, dark gray, contains black carbonized plant fragments .......ccccovvveeriiienviiiinnnnnn 0.3
Siltstone, medium gray, irregular-bedded ........cccccerieviiieiiiniiciiii e 5.0
Siltstone, light gray and dark gray, coarse-grained, laminated.........ccccoovvininiinninnenninne 9.2
Shale, dark gray, hard ...t a e s eaee 0.5
Coal, black, bright, moderately friable; pyritic lens near base of unit (Secor coal) ................. _0.8
Total 36.1

Measured Section 12

NWuNEWUSEYNEY sec. 24, T. 11 N, R. 16 E., McIntosh County, Oklahoma. Measured in slightly
eroded slope of hill, by LeRoy A. Hemish. Field notebook designation MM-5-86-H. (Estimated eleva-
tion at top of section, 664 ft.)
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Thickness
it
KREBS GROUP
Boggy Formation:
Shale, dark yellowish brown to moderate yellowish brown, weathered, clayey, contains
nodules and concretionary layers of dark yellowish orange and dark reddish brown
ClAY ATOMNSEOME. Liriiiieiiciiiiiieiee e s ceececrrteeeeesiete e s rrtbareseesrtbe et e e s st aaaaeaaassssassaeaeeessssssatenesasasssnnssneses 2.2
Coal, black, smutty, soft, very weathered (Secor Rider coal) .......cccccooviirvinivreicrveerineneensrnennnns 0.5
Underclay, dusky yellowish brown with dark yellowish orange mottling, blocky fracture;
contains abundant black carbonized plant material that appears to be rootlet remains .. 1.8
Total 4.5

Measured Section 13

SEVSWUNEYSEY: sec. 24, T. 11 N, R. 16 E., McIntosh County. Measured in highwall of active strip
pit operated by Blevins-Vogt Coal Co., by LeRoy A. Hemish. Field notebook designation MM-15-83-H.
(Estimated elevation at top of section, 657 ft.)

Thicfl;)ness
{
Silt, brown, clayey, unbedded; contains angular fragments of reddish brown sandstone
up to cobble size (alluvium and collUVIUM) ....ocivvniririiniiiin e 0.6
KREBS GROUP
Boggy Formation:
Shale, buff with reddish orange mottling, clayey, very weathered, bedding obscured ........... 0.6
Ironstone, purplish black and reddish brown, weathers yellowish brown; occurs as
discontinuous broken concretions as much as 1 ft in diameter ............ooccvvvvviininnecinininnn 0.3
Shale, yellowish gray to light gray in bottom part of unit; contains reddish iron-oxide
deposits on stratification surfaces and along joints .......cccccevveeeiirvcinrcviiininni e 3.3
Shale, black, stained brown and yellow in places, carbonaceous, fissile; contains scattered
MATINE FOSSILS ..uvviiiiiiiei e st e e s eseee s st e s e r e e s sabt b e sbaasesmbt s s s bt e s s abassnes 1.0
Shale, light yellowish gray, silty, fractured; contains abundant brown, carbonized plant
=Y =4 0 L3 0 2 T OO O OO OO OSSP P PO 0.9
Coal, black, bituminous, closely spaced cleating (Secor Rider coal).........cccovvvvviiviviininnnnins 0.5
Underclay, light gray with orange streaks, contains coalified plant roots; grades into
UNAETIYING UNIT .otiiiiiieiiirietir e e ettt resase s sres s srabbt e as s s b b s s s s sbbas e nsneennnnensen 0.4
Shale, light gray with orange mottling (base covered) ......cccccoorrverririiniinivieiecnnnnnnene, 0.8
Partially covered interval; contains laminated gray, very fine grained silty sandstone
I PATE eeeirrereesirrerererrnrreresserreessroeaeeseseesameressessanssosssanssssonsssssasssans reerereeerrreeeeerenresariraneserereseants 13.6
Coal, black, bituminous (Secor Coal) ........ccociiiieiiiiiiiiiriirenrrcereeeeeneereeeeareeremsssessereerisssrsrreerirene _08
Total 22.8

Measured Section 14
NEUSEV:SWYNWY; sec. 24, T. 11 N, R. 16 E., McIntosh County. Measured in low bluff along west

side of bay extending north from Lake Eufaula, by LeRoy A. Hemish. Field notebook designation MM-
22-83-H. (Estimated elevation at top of section, 605 ft.)

Thickness
f
Silt, light brown, sandy, contains organic material (80il) .......c.ccccovvviiviiiiiinniiiiinnieees 0.8
Clay, orange brown, gravelly; contains angular, flat, reddish brown sandstone clasts
up to cobble size (AllUVITIN) ..ocveiiieeiierieirie ettt e sbr st be b e 2.0
KREBS GROUP
Boggy Formation:
Shale, very light gray with orange and black mottling, very weathered ..........ccooveinnnnin. 0.9
Coal, black with reddish brown staining on cleat surfaces, weathered (Secor Rider coal)..... 0.3
Underclay, very light gray with orange mottling, highly weathered, grades into under-
LYATIE UIUID oottt st e s e st e e re s s as st s s rs s sre s sae s sbe s sbe e s aba s nasae et e saaeaaeesananeas 1.1
Shale, light gray with orange mottling; base covered by beach gravel ..........ccooemniieiniinnins 1.2
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Measured Section 15

NEUuSWYUNESWY sec. 24, T. 11 N., R. 16 E., McIntosh County. Measured in low bluff along east
side of bay extending north from Lake Eufaula, by LeRoy A. Hemish. Field notebook designation MM-
23-83-H. (Estimated elevation at top of section, 610 ft.)

Thickness
()
Silt, light yellowish brown, sandy, clayey; contains large, angular clasts of reddish brown
sandstone to boulder size (AllUVIUM) .c.viiviveeriiiiniieinieieieeniernieeeesneesrecesseersrrrrrssesssseeseresassane 2.5
KREBS GROUP
Boggy Formation:
Shale, orange brown, very weathered; contains zones of reddish brown clay ironstone
concretions, some 4 in. thick and 2 ft in d1ameter ......cccceeeeeciieeee et 3.0
Shale, black, fissile, brittle; contains brachiopod fossils.....ccccecvceieciiiricceeice e cevere e e 4.0
Siltstone, light gray with brown streaks, shaly; contains black, carbonized plant frag-
40 Tc3 01 1= OO UPPPPPPPOPPPPPPRPPN 0.3
Shale, very dark gray with purplish brown staining; contains black, carbonized plant
=10 01 1=) 0 1 SRR 0.1
Coal, black with reddish brown staining on cleat surfaces, weathered (Secor Rider coal) ..... 0.5
Underclay, very light gray with orange mottling; contains black, carbonized plant frag-
TTIEIIES teiveiiiitiesiteriteretscereeserree e stresenssraaessaessssasssesasssaesseserssesseeernssessasenseesaseesasnesaneeeanenesssnsesans 0.8
Shale, light gray with brown and purple staining, weathered, very silty, irregular-bedded;
base covered by beach Zravels .........ooiviveerieeriie e rrrre e srrese s s et e s s reeeese e _3.0
Total 14.2

Measured Section 16

NW%SE“SWYNEY: sec. 25, T. 11 N, R. 16 E., McIntosh County. Measured along east shore of
Onapa Lake on point at narrow part of lake, by LeRoy A. Hemish. Field notebook designation MM-
30-83-H. (Estimated elevation at top of section, 633 ft.)

Thickness
{ft)
KREBS GROUP
Boggy Formation:
Shale, very dark gray to black, fissile; contains prominent layers of orange and purplish
black ironstone 1-2 in. thick that weather out to resistant blocks on the outcrop............. 7.0
Shale, light yellowish gray; contains layers of siltstone that weather to angular blocky
TLAGINEIIES .ovvvevrieerieerrieeresrteestessteeseresseeebee st e st e s et s st s essbe s s b e s sbeesaba s s ba s ssnessesanssnbassersntassane 1.3
Coal, black, soft, weathered (Secor Rider €oal) .....ccccccvreveeniiincnnniinniinicci e nnssessens 0.4
Underclay, light gray with orange streaks ......c.ccccociiiiiniiiinniiien e 0.8
Shale, MEIUIN GTAY ..oocviviiiiieece et eer et et cee e e et ssrsss s s b s s bs s s s e beeb b s ebssaseaassnassssasnnas 3.0
Sandstone, light gray with orange mottling, very fine grained, very thin bedded, shaly,
bioturbated in part; weathers to small flakes on the outerop ......cccoovvmmeeiieciniinnnncnene. 1.5
Total 20.0

Measured Section 17

SE%SEUNWYNEY sec. 25, T. 11 N, R. 16 E., McIntosh County. Measured at head of northeast-
ward-extending arm of Onapa Lake, by LeRoy A. Hemish. Field notebook designation MM-31-83-H.
(Estimated elevation at top of section, 680 ft.)

Thickness
i)

KREBS GROUP
Boggy Formation:

Sandstone, dark reddish brown, fine-grained, medium-bedded, noncalcareous .........ccc.cceceee 3.0

COVETEA INEETVAL ...ooovviiieecricctreste et eee et e e srae s e s bt e s et et s s esa s s s b e s sbe e s e e s e ranessabesssbnsesoabaaeeesbts 20.0

Shale, very dark gray to black, weathers brownish gray, flaky; includes layers of reddish

orange ironstone about 1-2 in. thick near base of Unit .....cccceoeeviniiniinninnic 13.0

Siltstone, light gray with orange staining, shaly; contains black carbonized plant frag- o
3072y 21 S OO OOOUUO O ISP P PP PP PP PP 1.
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Coal, black, reddish orange iron-oxide staining on cleat surfaces (Secor Rider coal) ............. 0.4
Underclay, grayish brown with orange mottling ........ccccccvcveevrivririeenconcenmicc e 0.6
Shale, medium gray to dark gray with orange mottling.......ccccccconvevviiiniincvcnininncrenn, 5.5

Sandstone, light yellowish gray, very fine grained, very thin bedded, silty; weathers to
angular flakes (£0 Water 1eVel) ....covivivirriiceee et 1.0
Total 44.5

Measured Section 18

NEUuNEYUSEY“NWY sec. 25, T. 11 N, R. 16 E., McIntosh County. Measured along trail northeast-
ward from point on Lake Onapa, by LeRoy A. Hemish. Field notebook designation MM-32-83-H. (Es-
timated elevation at top of section, 652 ft.)

Thickness
i)
KREBS GROUP
Boggy Formation:
Shale, medium to dark gray with orange mottling; contains abundant stringers of orange

brown clay ironstone that weather to flakes on the outcrop.......cccceveeviviiiiviinniinnneeiniiinen 21.0
Shale, very dark gray to black, fissile, brittle; includes prominent dark reddish brown

ironstone layers 1-2 in. thick at about 1-ft intervals ......cccoocieceiiiniiiinin e, 5.0
Siltstone, light yellowish gray, unbedded, shaly; contains well-preserved plant fossils such

as Stigmaria, as well as black, carbonized plant fragments; weathers to angular frag-

MENES 0N EHE OULCTOD .vvvvieireeeiiiiieer e cvaeessers e s e e e eaereseantessmanseeasbasssbassssssnssesssstneosannane 1.0
Coal, black with reddish brown iron-oxide staining (Secor Rider coal) ......ccccceevivinvivrnnniiaann. 04
Underclay, medium gray with orange mottling; fossil rootlets and other plant fragments

abundant (10 Water LeVel) ... ree e ettt ane s st e ane e e 0.6

Total 28.0

Measured Section 19

NWuNEWUSEWUSWY sec. 35, T. 11 N., R. 16 E., McIntosh County. Measured in low bluff along north-
facing shore of cove extending eastward from Deep Fork River channel, by LeRoy A. Hemish. Field
notebook designation MM-24-83-H. (Estimated elevation at top of section, 603 ft.)

Thickness
{ft)
Silt, light yellowish brown, sandy, unbedded; contains angular clasts of reddish brown
and brown sandstone up to boulder Size ........cccccrvviniiiiiiiiirennnen. e reereeererree e neeeeseraaeees 1.5
KREBS GROUP
Boggy Formation:
Shale, light brownish gray, weathered contains oblate clay ironstone concretions 1 in.
th;ck and as much as 3 in. in diameter; weathers to smell flakes on the cuterop.......... 6.0
Shale, black, weathers dark purplish brown with black streaks, fissile ........cccoccvnrmnivinnnenn. 0.3
Coal, black, very weathered, extremely friable (Lower Witteville coal) ....cc..coovveiriiineinninnn. 0.8
Underclay, dark brown to light brownish gray; contains abundant black, carbonized plant
i 0274 14153 o 1 71= RSO OO OO PP PPPo 04
Shale, medium gray, silty; contains black, carbonized plant fragments ..........ccocovrvnieccannee. 0.8
Siltstone, brownish gray with streaks of brown; hard, micaceous; base covered by beach
=g ==Y OO OUP RO PP PP PPPPS 32
Total 13.0

Measured Section 20

SEuNE“NWYNEY sec. 3, T. 11 N, R. 17 E., McIntosh County. Measured in bank and bed of small
west-flowing tributary of Elk Creek by LeRoy A. Hemish. Field notebook designation MM-5-85-H.
(Surface elevation, estimated from topographic map, 605 ft.)
Thickness
(ft)
KREBS GROUP

Boggy Formation:

33
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Shale, black, stained dark reddish brown on stratification planes, hard, brittle, jointed;

contains black phosphatic NOQUIES ......cccceeveeveriirciniirecnre e 5.0
COVETEM ..eieiiiectririsiiereett e et ae e st s besae e e e s ae st estes s e s s e saeas e s et assessessassersesbeessessessansansasssensensensenses 2.0
Limestone, dark gray, weathers dark yellowish brown, impure, silty, hard, very fossilif-

erous; contains abundant brachiopod valves and crinoid stems (Inola Limestone) ........... 0.8
Clay, grayish DIOWN, SOfE ......c.ooivvivriiiiiicieesie ettt sttt st e sassertastesns 0.2
Coal, black, soft, weathered (Bluejacket COal) ........vvvvireviieiinicrrireeerrenrrenieenneenreosseosseessrosseosseses 0.1
Underclay, brownish gray with dark yellowish orange motthing ....ccocceovvvevvvevveiviccririnecne 2.5
Sandstone, dark reddish brown, very fine grained, shaly, thin- to medium-bedded, noncal-

careous (total thickness not known). (Note: A small abandoned coal pit is present in the

interval stratigraphically just below the sandstone at this location. The coal bed is not

exposed, so the thickness of the interval could not be determined) .......ccceeevvrecvieecereinenne _1.4

Total 12.0

Measured Section 21

NEuNEWUSEYSEY sec. 3, T. 11 N., R. 17 E., McIntosh County. Measured in bank of small intermit-
tent stream by LeRoy A. Hemish. Field notebook designation MM-4-85-H. (Surface elevation, esti-
mated from topographic map, 609 ft.)

Thickness
(ft)
Silt, dusky brown, sandy; contains organic material (SOil}......c..cccceeiiricieeniirrcrecereeeierveneen 2.0
KREBS GROUP
Boggy Formation:
Limestone, dark gray, impure, silty, weathers dark yellowish brown; very fossiliferous,
crinoid fragments abundant; forms resistant ledge in stream bed (Inola Limestone) ....... 04
Clay, grayish brown with dark reddish brown mottling, soft........ccoecovveviveciiiriieeicecr e 0.2
Coal, black, soft, weathered (Bluejacket coal) .........ccevuervriiiiiriiieeeeeeccreeceeeeveesever e esenee e 0.1
Underclay, dark yellowish orange, oxidized, SOft .......cocovivvierivieiiieniee e 0.4
Underclay, light gray with dark yellowish orange mottling, soft, plastic........ccccccevirivinnrieennne 09
Total 4.0

Measured Section 22

NEUNWYUNEVUNWYUSEY: sec. 8, T. 11 N., R. 17 E., McIntosh County. Measured in dry bed of Elk
Creek ~90 ft west from location of OGS Core Hole C MM 20, by LeRoy A. Hemish. Field notebook
designation MM-2-85-H. (Estimated elevation at top of section, 620 ft.)

Thickness
(e
KREBS GROUP
Boggy Formation:
Limestone, dark gray, weathers grayish brown, very fine grained, impure, silty, hard,
very fossiliferous, brachiopods and crinoids abundant (Inola Limestone) ......c..cccccevvvinnnne 0.5
Shale, olive gray with dusky yellowish brown and dark yellowish orange mottling, soft,
Clayey, NONCAICATEOUS ..vviccriveeeciierietieeecivererrreesssesssrreesamrerssneseesisbtsssossssaessssasssssssstssssessssnannes 0.2
Coal, black, soft, weathered, moderate reddish brown iron-oxide deposits on cleat surfaces
(BIUEJACKEL COAL) ..eiriieieriiiiiiieittenttesirreere et et sre st besrt e s rse s e saas s s be s sbe e s s ran s srranossanen 0.2
Underclay, brownish black with grayish red mottling, shaly ..o 0.5
Sandstone, moderate yellowish brown, very fine grained, well indurated, noncalcareous
(DASE COVETEA) v.evvvriirreecrrrrenreeeierireresieeseeeseressasaeeesetesssessassssssesssssassesassesasseessanessnsnsssssenssssrans 0.6
Total 2.0

Measured Section 23

SWUSWUNEV:NWY sec. 14, T. 11 N, R. 17 E., McIntosh County. Measured in highwall of active strip
mine operated by Turner Brothers, Inc., by LeRoy A. Hemish. Field notebook designation MM-18-83-H.
(Estimated elevation at top of section, 642 ft.)
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Clay, grayish brown, weathered, some gravel at surface ........cccocecereveereviinnirciniiiiciccnnnnecnnenn
KREBS GROUP
Boggy Formation:
Shale, dark gray with brown streaks, weathered, irregular-bedded, noncalcareous, very
friable; contains thin beds of brown SiltSONE .........vvvvveevrviirierererreeereeerreeeeeee e rccrecccrinnvenenes
Shale, dark gray, very hard, some wavy bedding ........cccoocvveerirrereinnreeennieennseencnereeseeeeesanees
Limestone, light gray, very fine grained, nonfossiliferous .........cccoveeeerrneereneenineneecrceenncceeens
Siltstone, dark gray, very hard, wavy-bedded ............coooriiiirerrree e e e
Coal, black, bright, calcite on cleat surfaces; pyrite occurs as veinlets and crusts on both
cleat and bedding surfaces (Secor Rider coal) ........ccceeciiirieciiiiccciie e rveecssvnee s
Coal, black, iMmpure, SHALY ..ot e sreessteessee s ree ssraeerseseeseseeseseesssasesssse s
Underclay, medium gray, slickensided; contains sparsely distributed plant fragments........
Siltstone, dark gray, includes abundant black, carbonized plant fragments ........cc.ccceoueennn.
Shale, medium gray with some iron-oxide staining, hard, silty, massive, brittle...................
Coal, black, bright, moderately friable; contains white calcite on cleat surfaces (Secor
COAL) 1iiutteieiie ittt et e te et e et bbb e e et et n e e b b e e e e e e R et eesn s S ennaesnte e ne s st nenaesonee st s aane s
Shale, very dark gray, hard, highly carbonaceous; includes very thin laminae of bright
COAL (DASE COVETEA) ..oiiiiii ettt e e s e e e e r e s s bee s esesasnae s snass sasaeesseneananeneesnnsnns

Measured Section 24

Thickness
ft)

7.0

NEUNEUNWYNEY sec. 14, T. 11 N., R. 17 E., McIntosh County. Measured in highwall of active
strip mine operated by Turner Brothers, Inc., by LeRoy A. Hemish. Field notebook designation MM-

16-83-H. (Estimated elevation at top of section, 660 ft.)

KREBS GROUP
Boggy Formation:

Clay, yellowish brown, appears to be weathered shale .......ccccccceeeriieiinvreiniiiceeccrrecee e
Shale, brownish gray with much orange staining, weathered; appears to be same unit as
dark gray to black shale below underlying ironstone layer .......c..ccccconnineiinnininnnnninnnnn.
Ironstone, purplish black and orange browi ........cccevveirinrreernirnreeecreterenececiee s ssneeessnnneeas
Shale, very dark gray to black with some orange iron-oxide staining ......c.cccevveeriueriirnncenns
Ironstone, purplish black and orange brown; occurs as continuous layer .......cc.cccevvvvvervnnnnnne
Shale, very dark gray t0o Dlack .........ceeiiiiiiiiiiiii et saraas
Ironstone, purplish black and brownish orange; occurs as somewhat discontinuous con-
cretions as much as 2 ft in diameter .......occevvireerirnerrene e ercre e b st srs s s ane e
Shale, very dark gray to DlacK ......uceeerrereiniirceeirircce ettt sree ettt e saee e
Ironstone, purplish black and brownish orange; occurs as discontinuous discoidal concre-
tions as much as 2 ft in diameter ... s
Shale, very dark gray with streaks of orange brown iron oxides, hard ......c...cccceeiiriiinninnn.
Coal, black, pyritic in part and impure in upper 1 in. (Secor Rider coal) .......ccccovrvuireiurrinnnns
Underclay, light gray, shaly ... erreees e seetseseeeesenesssscseesssesneensesssseses
Shale, medium gray interlaminated with siltstone, hard, very uniform ........ccccevvnviinniinnes
Coal, black, bright, bituminous (Secor Coal) .....ccooccvrirriireiireicinttieci s
Shale, very dark gray, carbonaceous, well-indurated ...........ccccooeeveviiiiinniicneee s

Total

Measured Section 25

Thickness
fi7]

2.0
0.2
1.7
0.3
3.5

44.4

NWYSWUSEWSEY sec. 15, T. 11 N., R. 17 E., McIntosh County. Measured in highwall of active strip
mine operated by Turner Brothers, Inc., by LeRoy A. Hemish. Field notebook designation MM-19-83-

H. (Estimated elevation at top of section, 665 ft.)

Clay, light yellowish brown with orange mottling; contains weathered clasts of ironstone
and reddish brown sandstone as much as 10 in. in diameter and 6 in. thick .....................

Thickness
(ft)

3.0
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KREBS GROUP
Boggy Formation:
Shale, light yellowish brown, very weathered; contains abundant layers of reddish brown

clay ironstone 1-2 in. thiCk ......ccvvevveniiniiiiiiniiiiiiniccreree e cssressereoseeeesseessreesssesssnesssnnnne 6.0
Shale, light gray with brownish Streaks ........ccccovviviveeeiiiiiciceceecee et sre e 4.0
Limestone, very dark gray, impure, silty; very fossiliferous, with small brachiopods pre-

dominant, fossil hash in UPPEr 0.5 1. ..cccceevecveriereieeiceceetcc et eenens 0.3
Shale, black, fissile, brittle; contains abundant well-preserved calcareous brachiopods ....... 0.5
Siltstone, dark gray, wavy-bedded, very hard .........ccocccurevviiivennriinireenee et eceeeseees e sanes 0.3
Coal, black, bright, banded; pyrite veins, crusts, and thin bands abundant (Secor Rider

COAL) <utireeeieeiriti et et teet et et re et e st e et e e e et e e s b et e eane e s s ans e o trostae st ar s e e s reesaesasee bt s beesreebbesarron 0.5
Underclay, medium gray, unbedded, feels soapy; contains sparse black carbonized plant

TrAGINEIES cviiiieciiccece ettt s e e e sressresre e sre s sab e bs et sreesressbe s b e e be e besresabesarres 0.6
Siltstone, medium gray, wavy-bedded, hard; contains abundant black carbonized plant

TrAZIMENES 1viieereeiiiieereeriteseeien st se et et e e e e s e e be e e b e sabeseensastesbesbeessessessentestessessesnnesbenseenseenes 5.0
Siltstone, light gray with dark gray bands, coarse-grained, cross-laminated, noncalcare-

OUS, NATA oottt st e e bt s et b bs s s ae e s st e e e sebbresesenes 11.0
Coal, black, bright, hard; minor calcite and pyrite on cleat surfaces (Secor coal)................... 0.6
Shale, very dark gray to black, very carbonaceous, contains abundant black, carbonized

plant fragments (Dase COVETed) ......cueriiniiiiriiiie ettt sttt e st e s aseees 0.2

Measured Section 26

NLSWUuNWY; sec. 25 and EV.NEWUNEY sec. 26; T. 11 N, R. 17 E., McIntosh County. Measured in
shale pits west and east of road and along southeast-flowing small stream, by LeRoy A. Hemish. Field
notebook designation MM-4-83-H. (Estimated elevation at top of section, 770 ft.)

Thickness
(ft)

KREBS GROUP
Boggy Formation:

Sandstone, light orange brown to yellowish brown, fine-grained, massive to medium-
bedded, micaceous, conglomeratic in places at base of unit; contact with underlying
unit sharp and disconformable (Blugjacket Sandstone).......ccccceeueeeeivieeereceeeeeccieeeeeeneeen 4.0
Savanna Formation:
Siltstone, light brown with dark brown staining on weathered surfaces, dark grayish
brown in lower 10 ft of unit, micaceous, shaly; includes 1- to 2-in.-thick lenses of very

fine grained sandstone; intricately cross-laminated with sandstone and shale strata...... 34.0
Shale, very dark gray, orange brown along oxidized fracture margins, very silty, brittle,
flaky; contains some small clay ironstone concretions in lower part of unit...........cccceueee 40.0
Ironstone, purplish red with orange rind, sparsely fossiliferous .......ccccoeeceeiieivcecriiinnnn 0.2
Shale, black, brittle, flaky; contains small, rounded phosphatic nodules..........cccccervneernnnnn 1.2
Ironstone, very dark gray on freshly broken surface, dark purplish red on weathered sur-
face, sparsely foSSilferous . .ot 0.3
_Shale, very dark gray, weathers grayish brown, flaky, brittle ........ccccccceviirviinvvcinnniinininnnnn. 7.0
Limestone, dark purplish gray, impure, silty; fossiliferous, brachiopods moderately abun-
dant; poorly exposed in stream bank (Doneley Limestone) ......cceecevveerveercerrcrerrcinnivisenennes 0.1
Shale, dark gray, very silty, blocky fracture; appears to be weathered and leached portion
Of OVELLYING UNIt ..ccvuvreeieriieririnreeerienereessrenrereeereeiersssistessssrets s assbtss s s snas s s s s ssba e s sssabssseesssnsnsraaaeas 0.6
Coal, black, very soft, weathered (Rowe €oal) .....ccccevvverieirimineciinenieniincriecrie e 0.4
Underclay, light gray with orange streaks .........ccccconviiniiniiiinniireecee e 2.2
Shale, yellowish brown with orange streaks (base covered)........ccoiiiiiniiniininnniiiinieieenn 0.5
COVEred INEEIVAL ...c..eiiiiiiiciiiccieccrcerrec sttt see e ee s e ss e eebeshbe e s e e s b e s e s e e e s bessbbessbessbbssabbssbannssrnns 5.5

Sandstone, brown to olive brown, weathers reddish brown, very fine grained, medium-

bedded to massive, cross-laminated, noncalcareous; rectangular-jointed; surface

weathers irregularly, with small pits and swirls in places; hard, forms ledge in

SEFEAIN DA ...uvveeiciiiiei et ecr e ssirrse s r e s baas e sbabae s st aa e s s s b a s e s e b e s s s bbb re e e nn s bean e s 1.0
Shale, light grayish brown, concretionary ..........ccoccviiiiniiniiii e 5.0
Limestone, dark gray, weathers grayish brown, impure, silty, hard, resistant; very fossil-

iferous, with brachiopods most abundant, coquinoidal (Sam Creek Limestone) ................ 0.1
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Clay, creamy gray with orange staining, plastic (base covered) ..........ccovvveverivrereerveoeesessvennss 0.4
Total  102.5

Measured Section 27

NWUNWYuNWYSWY sec. 36, T. 11 N, R. 17 E., McIntosh County. Measured in active strip mine
operated by Westhoff, Inc., by LeRoy A. Hemish. Field notebook designation MM-10-83-H. (Estimated
elevation at top of section, 612 ft.)

Thickness
)
Sand, pinkish brown, very fine grained, Silty ........cocviivviiievreriieneeeeeeeeeeeresereseresereeeeeaseessnneas 1.0
Clay, yellowish brown, silty, sandy, 0Xidized .........ccccveiiiiieeeiiieeinecreeereesre et esreseesreseens 11.0
Gravel, yellowish brown to dark reddish brown, very clayey; contains rounded, flat peb-
bles and cobbles as much as 4 in. in dIAMELET .......cccvivieirieeceice i eae e 2.0
KREBS GROUP

McAlester Formation:
Shale, medium gray with some orange streaks; contains brown, discoidal clay ironstone
concretions about 0.5 in. thick ..ottt e 4.5
Coal, black, bright, bituminous; minor pyrite on cleat surfaces; includes some 0.25-in.-
thick, randomly distributed pyritic lenses in lower 10 in.; cleat closely spaced (Stigler

CORL) ettt ettt e s s st be bbb ea e st e e b eRe R e b erteb e b erb b s berbeaten s bbbt erenbennenns 1.5

Underclay, medium gray, slickensided; contains finely disseminated pyrite in upper
201l ittt et bt et b e ta et e b e eas e se e beer s e R sereeraonbrenstasasesrsserrannses _12
Total 21.2

Measured Section 28

SWYuSWYuNESWY sec. 36, T. 11 N, R. 17 E., McIntosh County. Measured in highwall of active
strip mine operated by Westhoff, Inc., by LeRoy A. Hemish. Field notebook designation MM-6-84-H.
(Estimated elevation at top of section, 612 ft.)

Thickness
2]
Silt, brown, well-sorted, unbedded; contains organic Matter ...........coeeevvecvirverivenrererrreseeereenes 1.2
Clay, yellowish brown with orange mottling; contains angular fragments of reddish brown
ironstone, compact, UNDEAAEd .......cooiviiviveiiriiireiieirecereeeesee e ereeeeressteesonrressseessssesssesnes 3.0
KREBS GROUP
McAlester Formation:
Shale, grayish brown with orange bands, silty, brittle; breaks into sharp-edged, angular
blocks ~1 in. thick; medium gray in lower 5 ft with small brachiopod fossils ....cccccveveeinen. i4.0
Coal, black, finely cleated, moderately friable, minor white calcite and pyrite on cleat
sUrfaces (SHZIET COAL) ..ocviiiiiiie et s e e e s e st e s as e bseta e baeneranns 1.2
Underclay, light gray with orange streaks, PlastiC .....c.vccvnioreenvereerensenieeneosnessereeesseessenns 22
Total 21.6

Measured Section 29

SWUSEVNEY:SWY sec. 6, T. 11 N, R. 18 E., McIntosh County. Measured in highwall of active strip
pit operated by Inter-Chem Coal Co., by LeRoy A. Hemish. Field notebook designation MM-1-88-H.
(Estimated elevation at top of section, 668 ft.)

Thickness
()
Silt, dusky brown, sandy, contains organic material (topsoil) .....cccoceeveireereereenreecreenieeeieennees 1.0
Clay, moderate brown to moderate yellowish brown with very light gray and black
streaks; contains pebbles of sandstone and IroNStONE ......c.vceeeirirereiieecreesreesreesseeesieeees 8.0
KREBS GROUP

Boggy Formation:
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Shale, olive gray, brittle; contains dark yellowish orange ironstone concretions, noncal-

careous, slightly weathered, stained grayish orange on joint surfaces .........cccocveevcvernveennane 10.0
Shale, grayish black, flaky, jointed; contains dark reddish brown ironstone concretions,
TLONICAICATEOUS .everuverrerureenenntieteetestesatesasessossessesssessesssessesssesnseseessessassssansessesssesasasasesasesssensas 21.1

Shale, medium dark gray, noncalcareous; includes a 4-in.-thick light brownish gray layer
of discoidal ironstone concretions at top of unit, a 3-in.-thick layer 16 in. below, and a
6-in.-thick layer at base of unit. All concretions contain veins filled with brown

CALCIER Livieeiieieiceiieiteiritre et eeeeetteaesressaestesbeseessestrsseseaeeseaneasesseessssessaeasase et e seens e tenseaneeneenrasans 3.8
Shale, dark gray to grayish black, silty, carbonaceous, weakly calcareous; contains rare

T0SS11 BrachioPOAS covvvevieeceiiieice vt ee e e e e et e s neeerressssassaressessesensesersnenssnenan 3.6
Sandstone, medium light gray, very fine grained, very silty, noncalcareous ...........cccccevuenen. 0.4
Coal, black, bright, moderately friable, fine-cleated, contains pyrite on cleat surfaces

(SeCOT RIAET COAL) ...eeiiiiiriiiriericeeiereietrer e seesseeesenessressseessasssseesssesssassssesssssassrsassssasssranerasseesn 0.5

Underclay, medium dark gray, carbonaceous, slickensided; contains some coalified plant
material; becomes silty in lower part and contains abundant black carbonized plant

fragments as well as casts of StGMATia.......cocoviivievicirc e seee s 14

Shale, medium gray, silty, noncalcareous; contains abundant well-preserved, black car-
bonized plant COMPIESSIONS ...ciicvvierririerierrererrresirressrreesreesssreesssnesssveraesesssaseessarresesssseneesssns 16.6
Coal, black, bright, moderately friable, minor pyrite on cleat surfaces (Secor coal) ............... 1.0
Underclay, medium gray, very hard, silty; only top of unit observed .........cccovevriivveievivnnnen. 0.1
Total 67.5

Measured Section 30

SEWY sec. 10 and SWk sec. 11, T. 12 N, R. 15 E., McIntosh County. Measured in road ditch from SE
corner sec. 10 to creek at base of hill, then downstream to the cutbank where stream bends north in
NWUSWUuSWYUSWYs sec. 11, by LeRoy A. Hemish. Field notebook designation MM-15-82-H. (Esti-
mated elevation at top of section, 655 ft.)

Thickness
(fr)
CABANISS GROUP
Senora Formation:
Ironstone, dark orange brown, very fractured; forms resistant cap on small hill northwest
OF TOAA INEEISECEION 1uviiriiririireciie et crreerreesrestee s eeeesaeesaee e sabesaneesanesesasessssnsssneesansaessonne 0.1
Shale, reddish brown, stained by iron oxide, very weathered ............ccoovvviiiiiiniiinnniiiininnnn. 3.5
Ironstone, dark orange brown, very fractured .......c..cccevcieiviiiiinniicc e 0.1
Shale, dark olive brown, silty, fissile; contains black carbonaceous material on stratifica-
BION SUTTACES .vvvvveeiiieriiiriiieeeeeretiieeeseeseeritbatessessaeesaaeanraesesssrraessassstssssseessaesssssransaessssssinsssenss 3.3

Shale, black, brittle, fissile, very carbonaceous; includes scattered phosphatic nodules and
discoidal, black, dense, noncalcareous concretions 3—4 in. in diameter and ~0.5 in.

Limestone, black, weathers medium brown, micritic, dense, hard, massive; includes sparse
poorly preserved brachiopod fossils as well as a few well-preserved plant fossils such as
Calamites; welljointed; brown outer band splits off in concentric layers that extend

through the JOINES .iveciiiiiiecie et sr e sne s sba e sba e e e aes 0.2
Shale, black, brittle, fissile, JOINtEA ......coovuieirvereeeiere e be s 6.0
CoveTred INTRIVAL..co.iiivciiicieeeieeciercee e srresrra e eetee et eerte st es st e s rsssat e s bb e sabesanesensnsossbasessssaasnntaness 3.8
Shale, medium gray with orange mottling and streaks ..., 2.0
Shale, dark gray with reddish brown iron-oxide staining on stratification surfaces and

JOINES; FISSILE woveuiiiieiiiitieriereeeree st ceereeurre s e s et e s bt st et ssr b b r e b s s bb st b oab s s erss e s e e baaansasansneen 1.5
Shale, grayish brown with orange mottling, clayey, weathered ........ccccovviiiviineninniinninnn. 1.0
Coal, black with reddish brown iron-oxide staining on cleat surfaces (Tebo coal) .................. 0.5
Underclay, yellowish gray, silty; contains coalified plant material, grades downward into

UNAELIYING UNIL 1uveiiieeiiireeniieieere ettt ettt ettt e e s e e b e e b s e be e b e s bbaesbesas e s sasasasasnabtss 1.0

Sandstone, light greenish gray, stained orange in part, very fine grained, silty, weakly cal-
careous, thin-bedded; at contact with overlying unit, includes a 6-in.-thick zone of well-
indurated, orange brown to greenish gray, calcareous, sandy, irregular-shaped nodules
as much as 3 in. iN dIAMELET .....cccierrivrrrreree e e s 1.0

Shale, olive gray, weathers yellowish orange, silty (base covered) .......ccccoevvvmiiininninnininenees 3.0

Total 40.0
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Measured Section 31

CNW4 sec. 1, T. 12 N, R. 16 E., McIntosh County. Measured along small south-flowing stream, by

LeRoy A. Hemish. Field notebook designation MM-8-83-H. (Estimated elevation at top of section,
610 ft.)

Thickness
()
Silt, dark brown, clayey, organic (S0I1) ......cccceviiieeeeierierieireettereeeee et et eenns 2.0
KREBS GROUP
Boggy Formation:
Shale, medium gray, weathers to small, gray brown flakes on the outcrop......ccccoveverveveenene. 5.5
Shale, black, fissile, brittle; includes some 1-in.-thick orange clay ironstone concretionary
DEAS vttt a e e st et e be s bante e aesberreetebeteeseeatenneenean 2.5
COVETred INEEIVAL ..c.oicteeieieiee ettt ss e e s b re st e st e bestesbesnnennenes 1.0
Coal, black, bituminous; cleat spacing ~1 in.; well-exposed in creek bed; total thickness
may be greater than measured as upper surface is in contact with alluvial material
(WaINWEIght COAL) ...covvvirriirenriiiteniri e sestee ettt et et estesteete et enseseeseene s ennessensesseensensans 0.8
Underclay, light gray with orange streaks, lower part shaly.........cccoeceveviieeriereeceeneereseeneene, 0.9
Sandstone, rusty brown, very fine grained, irregularly thin bedded, noncalcareous, mica-
ceous; forms resistant ledge in stream bed ........coveviivviniiriecninccr e 0.2
Sandstone and siltstone, grayish brown, very fine grained, very thin bedded, shaly, non-
calcareous, micaceous, cross-laminated, ripple-marked; in places, well-indurated sand-
stone lenses fill small channels within the unit (base covered)..........ccceeueeveveiceccecvieecnnenn, 8.0
Total 20.9

Measured Section 32

NWwuSWY%SWih sec. 3, T. 12 N, R. 17 E., McIntosh County. Measured in northwest end of water-
filled borrow pit used in construction of U.S. Highway 69, by LeRoy A. Hemish. Field notebook des-
ignation MM-9-83-H. (Estimated elevation at top of section, 580 ft.)

Thickness
{fv)
KREBS GROUP

Boggy Formation:

Shale, black, fissile; weathers to small flakes on the outcrop; includes several dark pur-

plish black concretionary beds of sparsely fossiliferous ironstone about 1-2 in. thick,

vertically spaced at 2- t0 3-8 INTErVAlS .....cvvevveeveeecereeeee et 14.0
Shale, very dark gray, carbonaceous, very calcareous; very fossiliferous, with brachio-

pods most abundant; weathers to litter of soft flakes and brachiopod fragments on

EHe QULCTOD ciiiieiiiieicircee ettt e st erb e e et e e rr e srnsessbesabesosbasestsssssaessaornsesstasensresensess 0.6
Underclay, light gray with minar orange streaks, soft; includes a 0 5-in -thick bed of soft,
black, impure coal (Secor Rider coal) 6 in. below base of overlying calcareous shale ........ 1.0

Shale, light to medium gray with orange mottling; contains abundant red, ferruginous
nodules and concretions about 1-2 in. in diameter; also contains some scattered brown,

discoidal clay ironstone concretions ~6 in. in diameter...........cccveevveciireeriieccerecnee e 3.0
Shale, black with yellow staining on joint surfaces, very carbonaceous, coaly shale in part;

hard, brittle; smells of sulfur when struck (Secor coal interval) ......cccccoevvveevvvriniveeiiiinnnnen 1.1
Underclay, brownish gray and reddish brown, ferruginous in part, oxidized ........ccc0vevveernee. 1.0

Shale, dark gray with abundant reddish brown staining; contains scattered concretionary

beds of dark purplish brown, very fine grained sandstone; grades into underlying unit .. 2.3
Siltstone, very dark gray and purplish brown, very shaly, soft; includes scattered pods of

hard, reddish brown, very fine grained sandstone; very carbonaceous, brownish black

NEAr base OF UIIL c.ovvviivirieccce et e vt e ste et s te st estesreeeeenresanesrnesaeeas 14.0
Sandstone, light gray with dark brown and pinkish brown staining, very fine grained,

thin-bedded, noncalcareous, bioturbated in part; contains black flecks of carbonaceous

material; total thickness not exposed (Bluejacket Sandstone) .......ccccceeevicvrveiiiicinneeeene e _5.0
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Measured Section 33

NEV“:SWYSWYUNWY sec. 3, T. 12 N, R. 17 E., McIntosh County. Measured in bank of small stream
from ~100 yd south of farm pond east to underpass beneath U.S. Highway 69, by LeRoy A. Hemish.
Field notebook designation MM-11-83-H. (Estimated elevation at top of section, 565 ft.)

Thickness
) ()
Silt, brown with reddish brown mottling, clayey, gravelly; contains abundant broken frag-
ments of coal at contact with underlying unit ........cooocvviiiinniiii s 3.0
KREBS GROUP
Boggy Formation:
Coal, black with purplish brown coloration on stratification surfaces, bituminous; breaks
easily into thin flakes, impure in part; total thickness may be greater if top has been
eroded (SECOT COALY ..oiiiiiiiiitirieiree ettt b s soste s e s s st e s s b e s nse s naeesnnnees 0.8
Underclay, dark gray with maroon staining, shaly, ferruginous in part (base covered) ........ 0.5
CoVETEA INEETVAL ...oceeeieiiriiirteeetrereeeeeeerrestresaesreesaseeeeeseeresaaessasts st e e sabe s sabessane s annersnseasnsantananasns 2.2
Sandstone, light yellowish brown to reddish brown and pink, very fine grained, thin bed-
ded, shaly in upper part, ripple-marked; contains some reddish brown ferruginous con-
cretions (Bluejacket SandStone) ......coeceicceeneeiiiniiniiiieniiee st 8.5
Total 15.0

Measured Section 34

NWYSEUSEUNWY sec. 3, T. 12 N., R. 17 E., McIntosh County. Measured in stream bank on south
side of creek ~50 yd east of trail, by LeRoy A. Hemish. Field notebook designation MM-2-86-H. (Sur-
face elevation, estimated from topographic map, 565 ft.)

Thickness
ft)
KREBS GROUP
Boggy Formation:
Sandstone, pale yellowish brown to grayish orange, very fine grained, noncalcareous,
rippled-marked, thin- to medium-bedded, silty and shaly in part, micaceous (Blue-
FACKEt SANASLONE) ..vveueerireriiiee ettt e ettt 10.0
Shale, moderate yellowish brown, silty; contains moderate reddish brown concretions as
much as 4 in. in diameter; includes thin siltstone 1ayers .......c.cccvovvinirinnniennicininn. 4.0
Coal, black, highly weathered, soft; bed is moderate brown, very carbonaceous shale in
exposures laterally along the outcrop (Lower Witteville coal) ....cocoveeneeinniiiniiiiinninniins 0.1
Underclay, pale brown to moderate brown, carbonaceous .......coovveeeerireriennnceniininiiiiieo 0.2
Shale, brownish gray to grayish orange pink, clayey; contains abundant, well-preserved,
black carbonized plant compressions; weathered (base covered) ......cccovenienisnciiiinnnns _4.0
Total 18.3

Measured Section 35

NEUNWYUNWYNEY see. 15, T. 12 N, R. 17 E., McIntosh County. Measured in road ditch south side
of blacktop road just north of church, by LeRoy A. Hemish. Field notebook designation MM-1-86-H.
(Surface elevation, estimated from topographic map, 610 ft.)

Thickness
(2
KREBS GROUP
Boggy Formation:
Sandstone, grayish orange to dark yellowish orange, very fine grained, thick-bedded,
noncalcareous (Bluejacket Sandstone) .........ceeveiiieniinienniii e 6.0

Shale, pale yellowish brown to moderate yellowish brown, weathered, silty; includes
abundant thin stringers of dark yellowish orange well-indurated siltstone that
weather to flakes on the outcrop; contains ironstone concretions ~1 in. thick and
1—3 iN. 0 QIAINELET convivirreeeetietreereesree e e eec st st sbe s eaee s bb st a s e soba e ss e e st s st s b e s s a s s s ne s 7.0
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Shale, moderate brown, clayey, SOt .....ccivririeriinciecieineereeterietestecesseae s eressesserseressesaesasens
Coal, black, soft, weathered (Lower WitteVille COAL) ......imiimrririiieeeeeieereeeeeeeeeeseeesseeesseesseeens
Underclay, pale brown with dark yellowish orange bands, carbonaceous; includes a 0.5-
in.-thick, discontinuous layer of coal near base of UNt .......cccovvvevevvererreerreeneeieeeeeee e
Shale, pale yellowish orange with pale brown streaks, clayey; includes carbonaceous
material; contains black carbonized plant compressions ..........cccoevieveveeveeeeieceicrieeceeenennns
Coal, black soft, weathered (UNNAMEd COAL) ....viiimeviieee et eeeeeeeeeeeeeeeeeeeeeeeereeesesreseasareeean
Underclay, pale brown to moderate DrOWD ........cccooviieiiiicciii e er st sas st sasans
Shale, light 0live gray, ClAYEY ......covcvirrerirrecrrereresece et e e e sae e s e enee b e seeanens
Sandstone, pale yellowish brown, very fine grained, noncalcareous, ripple-marked, thin-
bedded in upper part, becomes medium-bedded lower in unit; total thickness unknown
(Bluejacket SandStone) .....coceiceeiiiiiiiiiiiie ettt et e e e e e e tr e ae e erreebeebeerbesrassrsenee ot

Measured Section 36

SWYSEVMNWYSEY sec. 16, T. 12 N, R. 17 E., Mclntosh County. Measured in active strip pit oper-
ated by Turner Brothers, Inc., by LeRoy A. Hemish. Field notebook designation MM-5-83-H. (Esti-

mated elevation at top of section, 572 ft.)

Silt, brown, sandy, clayey (211uvial S011) ......c.ccccerierirerieieiieieiereecee ettt s sesbeneens

Clay, light gray with orange brown mottling; contains brownish black carbonized plant
fragments (AllUVIUIM) ..ot e s s ern s e e s s sarseaassarssbeesereaenees

Gravel, dark gray and orange brown, silty, clayey; poorly sorted, includes rounded peb-
bles of ironstone as well as flat, black and gray shale pebbles; contact with underlying
UNIit UNCONTOTMADLE ..o.uiiiiiireiiii ittt sae e saeesaeessaessesnesbeesbasasesanesbasns

KREBS GROUP

Boggy Formation:

Shale, gray with minor orange streaks, SIlEY ......ccccocvvvivviiieicciieseecceecree ettt
Claystone, medium gray, noncalcareous, very dense and hard ........c..cccoeevevvvecieciiiceecincieenns
Shale, LIght Bray, SIIEY ..o essse e s s saessssrsesrsstessseesbesensassnsesns
Coal, black, banded, bituminous; minor pyrite and kaolinite on cleat surfaces (Secor coal)..
Underclay, very dark gray, carbonaceous, hard; contains coaly stringers in upper part .......

Total

Measured Section 37

Thickness
(v

3.5
13.5

14

1.0
0.3
11.3

0.8
32.7

NWUNWUNEWNEY sec. 21, T. 12 N, R. 17 E., McIntosh County. Measured in active strip pit oper-
ated by Turner Brothers, Inc., by LeRoy A. Hemish. Field notebook designation MM-51-82-H. (Esti-

PO R [y, SRR 1. U I RONGIY o SR RLUNGUI —§  Jo B &' BERY
HUldaltu clevaulull dau LUp Ul SECLIVLL, 0 {0 IL.)

Sand, tan, very fine grained, silty (Alluvitm)........ccceciiiiiriiinnie e eceee e eens

KREBS GROUP
Boggy Formation:

Clay, brown with reddish brown and black mottling, pisolitic, ferruginous in part ...............
Shale, light brown, very silty, Weathered ........ccoivvvvrireinieniniireiiressreeeiesereresseesseessvesssseense
Siltstone, medium gray, micaceous, noncalcareous, laminated; contains well-preserved
fossil plant compressions on stratification SUrfACES ......ccceccvrvieeriiiviiiieenieenece e
Coal, black with peacock coloration, white kaolinite on cleat surfaces (Secor coal) ...............
Sandstone, light gray, very fine grained, noncalcareous, cross-bedded, well-indurated;
includes stringers of coal and abundant, large, coalified plant compressions ...........coc.....
Coal, black, hard (SECOT COAL) ...occiiiiiiiieie et ee e e st e b e s serr s seses s s e sassasasaesnraesssesane
Underclay, light gray, contains plant compressions (total thickness unknown).........c.ceceeuue.

Thickness
G2

5.0

1.0
6.5

6.0
0.5

0.5
0.7
0.8

41
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Measured Section 38

NE“NWY“NWYNEY sec. 26, T. 12 N, R. 17 E., McIntosh County. Measured in old, abandoned strip
pits just south of fence along gravel road, by LeRoy A. Hemish. Field notebook designation MM-12-
83-H. (Estimated elevation at top of section, 630 ft.)

Thickness
2
KREBS GROUP
Boggy Formation:

Sandstone, light brown with salmon tones and liesegang banding, weathers rusty brown,

very fine grained, massive to thin-bedded, noncalcareous, ripple-marked ...........ccoceeennee 5.5
Shale, light brown with reddish orange mottling; contains some siltstone stringers............. 2.0
Sandstone, greenish gray, weathers pinkish gray with rusty brown mottling, very fine

grained, cross-laminated, hard, noncalcareous; contains abundant large-scale plant

impressions as well as sparsely distributed brachiopod fossils; thickness variable............ 0.5
Clay, light chocolate DIOWI .....cciiiieiiiiriiiie st sbrase s s enne 0.1
Coal, brownish black with red streaks, impure, soft, very weathered (unnamed coal) .......... 0.2
Underclay, light chocolate brown with orange mottling, contains some bright reddish

orange iron-o0Xide dePOSILS .....ccvceerrerrrrrorerririecerrre ettt e es e s e e 0.6
Coal, black, with some reddish brown and yellow iron-oxide deposits on cleat surfaces,

bItumInous (SECOT COAL) ...oiiviiiniiiiieinrerree et sttt ettt e s e srar e sae s snessbansessanssasasnes 2.0
Shale, black, very carbonaceous; contains thin laminae of bright, hard coal in upper

T2 A1 tetieiieiisiree et estressreeree e s e s ee e b e e s h b e e b e e s b e be e s ne e e et s e eab e e st sab e e Rt e e e s Re e SRS e s e s e e e e tbe s s anares 4.1
CoVEred INTETVAL ..vviiiieiireeie e cierressue e s reree b e s e e s see s st s et s e bt e s bt s saasssne e santssabassareeseraeesansaanens _5.0

Total 20.0

Measured Section 39

SWUSEUNEWSEY: sec. 3, T. 12 N, R. 18 E., McIntosh County. Measured in fresh bulldozer cut ad-
jacent to abandoned strip mine and on southeast bank of meander loop in Dirty Creek, by LeRoy A.
Hemish. Field notebook designation MM-68-82-H. (Estimated elevation at top of section, 522 ft.)

Thickness
(ft)
Silt, brown, clayey, gravelly; contains subangular to angular clasts of sandstone and
ironstone; orange brown in lower 6 in. of UNit ......ccoviiiiiiiniiniii 15
KREBS GROUP
McAlester Formation:
Shale, yellowish gray to light brown with orange mottling, soft, weathered; contains
brown, discoidal clay ironstone CONCretions ........c.iiiiirinieniinieeienieesesrenesseeeacinsone 55
Shale, purplish brown and yellow, carbonaceous ........c.coievmmmiiniiiiiciiiiieeer e 0.2
Coal, black, hard, finely cleated (Stigler coal) ......cccovminiiniienimiii e 0.8
Underclay, light gray with orange and brown streaks; contains coalified plant roots ........... 0.8
Shale, medium gray with orange iron-oxide deposits on fracture surfaces .........c.cc.cconenninns 4.2
Sandstone, light gray with orange brown streaks and mottling, very fine grained, thin-
bedded, noncalcareous, micaceous, ripple-marked, shaly in upper part, weathers dark
reddish brown; well-exposed in bed of Dirty Creek; base covered (Cameron Sandstone) .. _4.0
Total 17.0

Measured Section 40

SEUSENEYSW sec. 26, T. 12 N., R. 18 E., McIntosh County. Measured in highwall of active strip
mine operated by Woodside Construction Co., by LeRoy A. Hemish. Field notebook designation MM-
5-84-H. (Estimated elevation at top of section, 716 ft.)

Thickness
(fe)

Silt, dark grayish brown; contains abundant organic material .......c.coceeciiniiiiniiinninnies 1.0
Clay, yellowish brown with orange mottling; contains small, soft, white, calcium carbon-

ate nodules, and abundant dark brownish black ironstone fragments in lower 3 ft;

becomes gray with orange mottling in lower 4 ft. ..o 7.0
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KREBS GROUP
Boggy Formation:
Ironstone, dark brown; orange brown on exterior; broken and weathered ........c.ccccccevniene 0.3
Shale, light olive gray; clayey, blocky fracture; contains 1-in. stringers of brown clay iron-
SEOTIE ettt ettt ettt et bbb s aa e s e b e b s s e e e a s e s et s s s s s ae s e s e aee 6.0
Shale, black with reddish orange iron-oxide deposits on stratification surfaces, carbona-
CEOUS ..euuunniniiiiierterittereeetesosereeteossssssaneetaesesssnassstrsnesesssessetesisasssessessassseeesessissasnnesssssssssssnnsrsnnnnss 2.5
Shale, medium Gray, CLATEY .......cccciiiieeeeeee ettt seesbt s s esee s eree s sane e sane s 1.2

Coal, black, peacock coloring on cleat surfaces; contains lenses and layers of pyrite 0.25 in.
thick in upper 12 in.; includes a 0.25-in. band of brownish black very carbonaceous clay

in the middle of the unit (Lower Witteville €oal) ......cccccevieeeiiiiiiirieeei e 2.2
Shale, brownish black, hard, very carbonaceous; includes some coal stringers ..........ccccoueeee. 1.0
Underclay, light gray with orange streaks .......cccocvciiiiveiniiincnnneceninneenireennoereeserereceosanssesssssnas 0.8

Total 22.0

Measured Section 41

SWUuNEWSESWYs sec. 26, T. 12 N., R. 18 E., McIntosh County. Measured in highwall of active strip
mine operated by Woodside Construction Co. Inc., by LeRoy A. Hemish. Field notebook designation
MM-33-83-H. (Estimated elevation at top of section, 706 ft.)

Thickness
ft)
Silt, dark grayish brown; contains organic matter (topsoil) .....cveeveeererseeniinniiriieeceiinneee 1.0
Clay, dark yellowish orange, weathered, Silty .....cccccooiiiriiierriininirecenreee e, 1.0
Clay, light grayish brown with rusty orange and dark gray mottling, weathered; contains
root casts in upper part and weathered ironstone fragments in lower part .........c.cooveene 5.4
KREBS GROUP
Boggy Formation:

Shale, light grayish brown to light gray with orange mottling; bedding obscured by weath-

ering; marked by a continuous 2-in.-thick zone of weathered fragments of clay ironstone

AL TP OF UTIIL .ovriiiiiiiiiiee et reree s st e s s mre e et eeasrereeenraessimtassbbaaessananssssssanessesstnnassnnrnn 1.7
Shale, black with thin yellow bands, weathered dark brown in upper 6 in., very carbona-

ceous; contains some thin stringers of bright coal ranging from %as to Y16 in. thick in

JOWEE S M. ciiiciiiiiiieieeictie e ceee e s ereeeesrtreeseenteesessaneessssanosssnaersssnaesassaeesnteesamsneramnarssosbanasssssssnssssss 0.9
Underclay, bright orange with reddish brown streaks, contains thin layers of black car-

bonaceous clay material .......cccveveieiiiiriiiee e e 0.2
Shale, Medium GTAY, CLAYEY v.ccvvieieiieeereesreeeseeeette et seesbe st saecssnt e st se st e st e s ab e s srbr s sevaessnnane e 1.2

Coal, black, bright, moderately friable; contains layers of pyrite 0.25 in. thick and lenses
1-2 in. thick in upper 3 in.; includes a 0.25-in.-thick band of brownish black carbona-

ceous clay 14 in. from top of unit (Lower Witteville coal) .......ccccvvveeiiiiiiniciiniinniiiinene, 1.9
Shale, brownish black, hard, very carbonaceous, €oaly .......ccccceevmievrcniiirncniiniiinniiennneneeeenns 1.1
Underclay, light gray, sticky (total thickness unknown) ........cccccvvvviniinnnniienieeeneeecne _06
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Core-Hole Logs

Core-Hole Log 1

NWYSWSWYNWYSWY sec. 7, T. 10 N, R. 13 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Field notebook designation C-MM-2. (Surface elevation,
estimated from topographic map, 755 ft.)
Depth to  Thickness
unit top of unit

() )
Silt, grayish brown; contains organic matter; includes angular cobbles of moderate

Brown SandStone .......ccccveveieiieei et et b b reens 0.0 1.0
Clay, grayish brown, gravelly; includes abundant clasts of moderate reddish brown

IYOMSEOMIES ...iveerieieiicter e rteeterer st e s ere e e e e e sasse s e eresseesteessessesesrestenseassesseesessbesnresnnesnns 1.0 3.0

CABANISS GROUP
Senora Formation
Shale, yellowish gray to light olive gray, clayey; ironstone concretion at 9 ft,

weathered; less weathered in bottom 6 in. .........cceovevveeeeriiieeceecee e e 4.0 5.0
Siltstone, pale brown, well-indurated, interbedded with grayish brown shale ............ 9.0 1.0
Shale, light olive gray with yellowish gray bands, silty; includes layers of moderate

reddish orange ironstone CONCIEtiONS .........coocvvvveeiriieieee it sere s sessree e saen s 10.0 4.0
Shale, olive gray with some thin, very dark gray streaks ........cccceveeeverenienciiiiecceeeenenn, 14.0 2.0
Shale, medium gray, clayey; contains moderate reddish brown ironstone con-

CTELIOMIS 1uveriiieriieese ettt et e st be et e st et e e st e te s be e sbesbesans e sne e beeanaasanessabeasasannns 16.0 3.9
Ironstone, moderate red, DArd ...........ooovvieeiiiieeei ettt 19.9 0.1
Shale, olive gray to pale brown; includes some orange bands and light gray

stringers of silty SANASLONE ......cccceeieiiiieie e e e 20.0 1.2
Shale, pale yellowish brown to grayish brown, clayey; contains some moderate

reddish orange streaks along fractures, and a 1-in.-thick layer of moderate

reddish orange ironstone ~1 ft from bottom of unit ..........cccccvvverrvervrinieeniinieenirene 21.2 3.8
Shale, dark gray to grayish black, noncalcareous; contains a grayish orange siderite

concretion 8 in. from top of UNIL ...icciiniimin e 25.0 1.0
Shale, medium gray with dark gray to grayish black bands up to 2 in. thick,

NIOTICALCATEOUS . .veivvriiierieeeierestresee ettt ser s e essrares s sreesaeeesesenbesbssobessaesaneesbeeanteseessennesasnass 26.0 2.0
Shale, grayish black, includes some minor medium gray bands .........cccceeecveeeiinrenneen. 28.0 1.0
Shale, medium gray with dark gray bands .......cccccocivvieein i 29.0 1.2
Shale, grayish DIACK ........ccoviiiiiiiieeiec ettt re e ee e e e e srae e st e sesnae s anbbesensnbaeesesnes 30.2 1.5
Shale, dark gray, silty; includes some thin, hard siderite layers.........ccccocccveevcveeerneenn. 31.7 2.3
Shale, grayish DIACK .......ccciiiiiciiiiiiciiiciee et esesse e e ssen e e ess st s e sambeesstesassesenesenns 34.0 4.0
Limestone, medium to light gray, dense, hard, micritic; very sparsely fossiliferous;

contains shell fragments and crinoid segments .......c..cccovvevrrivennniie 38.0 0.2
Shale, black, soft, highly carbonaceous .......cccccveeriviririmircncriinreiecnee e e 38.2 1.0
Shale, very dark gray, weakly calcareous; sparsely fossiliferous; contains scattered

DIACRIODOAS ..eeivieieier e cieie et s e e et e ee et e e en et rear e e sreees st e seabt bbb es b e et s babe s s saab e s s e 39.2 8.1
Limestone, medium gray, dense, hard, micritic; sparry calcite fills fractures;

contains a few small marine fossils ......cccooviriireriiiciici s 47.3 0.4
Shale, very dark gray to grayish black, weakly calcareous; sparsely fossiliferous,

contains scattered brachiopods; small brachiopods abundant in bottom 6 in. ......... 477 6.3
Coal, black, bright; includes white calcite on cleat surfaces (Croweburg coal) ............. 54.0 1.1
Underclay, light gray; includes some dark gray carbonaceous bands in lower 6 in. .... 55.1 1.2
Coal, black, impure in upper 2 in.; includes thin brownish black shale laminae

(CrowebhUTrE COAL) ...oocvieeieeiee et sttt s s s 56.3 0.3
Shale, grayish black, highly carbonaceous ........c.ccoovvviiviiniiiininiiii e 56.6 0.2
Coal, black, bright; includes white calcite on cleat surfaces, pyritic in upper part

(Croweburg C0AL) ....iiviieeer ettt et e eae st e s aeesane 56.8 1.3
Underclay, brownish black, contains abundant carbonaceous material ....................... 58.1 _09

Total Depth 59.0
Core-Hole Log 2

NWYUSELSWYSWYSWY sec. 7, T. 10 N, R. 13 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Field notebook designation C-MM-1. (Surface elevation,
estimated from topographic map, 742 ft.)



Appendix 2: Measured Sections and Core-Hole Logs

Silt, moderate brown, sandy; contains abundant organic material (soil) .......c..c..........

Gravel, grayish brown, poorly sorted; clasts range from silt size to cobble size;

angular fragments of light brown and dark reddish brown sandstone abundant ...
Sand, moderate yellowish brown, very fine........ccccoirriiiieciiiciieceeeeer e

Clay, moderate yellowish brown with dark yellowish orange mottling; contains

fragments of weathered clay ironstone concretions ...........cccceeevvvevreivecieeerieveceeenee

CABANISS GROUP
Senora Formation
Shale, light olive gray, clayey; contains abundant layers of dark yellowish orange

1 (o) 111 703 + L= TR OSSPSR OTPTT
Ironstone, dark yellowish orange, clayey, weathered .........c.coccvviniinineencincinnennnns

Shale, light to medium gray with black streaks; contains carbonized plant frag-

10 T2Y o 7 S PO PP PRPPRPPPPRPRRPRE

Coal, brownish black, soft, highly weathered (thickness estimated from cuttings)

(CrowWeburg COAL) .....uiiciieeciiiiiieie e e e re e st e e s ser e s e s n e e e e esteeneeas
Underclay, light gray; contains black carbonized plant fragments .........cccceovervcnercnene
Shale, light gray, clayey; includes some minor black plant fragments .........cc.ccceeenneee.

Shale, yellowish gray with dark yellowish orange and pale purple streaks and

DANAS, CLAYEY ...eeveiiceeeie ettt e e et e e e rn e e e e beeenseas
Total Depth

Note: Core was not recovered from the coal and underclay intervals. Log is from cuttings.

Core-Hole Log 3

Depth to
unit top
(v

0.0

0.5
4.0

6.5

8.0
8.7

8.9
10.0
11.0
13.0

15.0

Thickness
of unit
{ft)

0.5

3.5
2.5

1.5

0.7
0.2

1.1

SWUuNEUNEUNEWSEY: sec. 13, T. 10 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture at southwest corner of farm pond just
north of building site 230 ft FEL and 2,360 ft FSL. Field notebook designation C-MM-29. (Surface elevation,

estimated from topographic map, 616 ft.)

Sand, dark yellowish brown, silty, very fine grained, unbedded; contains organic

MAterial (SOLL) ....uvviieiii e e
Sand, moderate yellowish brown, silty, very fine grained, oxidized .........ccccooeervecnrinne.
Sand, grayish orange, fine grained, unconsolidated, oxidized .........cccccccnuiiinniriinineen.

Sand, pale yellowish brown to very pale orange, very fine grained, silty, uncon-
solidated; stained moderate reddish brown from 18.3 to 18.6 ft; includes

moderate reddish orange mottles from 18.6t0 19.0 ft .....cooveeiiiniininiiiiie

Sand, grayish orange with abundant moderate reddish orange mottling, highly

clayey, very fine to fine-grained ...........c.ccceeeiceniiirinee e

Silt, dark greenish gray, sandy, clayey

Sand, dark greenishy gray, fine- to very fine grained, clayey; includes some gravel ...

Gravel, dark greenish gray, sandy, clayey; contains angular to subangular clasts

of very fine grained sandstone up to coarse gravel in size .......c...cccccereiinvrccnicnnnn

KREBS GROUP
Boggy Formation
Siltstone, medium dark gray with light gray laminae, shaly; contains thin laminae
of very fine grained sandstone; includes black carbonized plant fragments on

stratification surfaces; burrowed in places ........ccceeereeeeiiiiieeine e e

Shale, medium dark gray, silty, noncalcareous; contains black carbonized plant
compressions on stratification planes; includes some light brownish gray

sideritic concretions 0.5—1 in. thick ......c.covriiirriieeceee s
Coal, black, bright, friable (Secor? coal) .....c.ccccerviiiirieniiiii i
INO CULLINES OF COTE .veivvieiiiriirieer e nre ettt et s eee s se s sbs s be s s sre s srnrr b s eanasabaasseeaaeneas

Sandstone, medium dark gray with medium light gray bands and laminae, very
fine grained; shaly, noncalcareous, bioturbated, bedding convoluted, cross-
laminated in part; scour-and-fill features common; black macerated plant

material abundant on stratification SUIrfaces ........cooveivinrvirerecerenen e

Sandstone, medium gray, fine-grained; cross-bedded; contains some black coalified

plant Material ..o e e

Depth to
unit top
62

0.0
2.0
4.0
8.0
19.0
29.0
30.0

38.0

440

49.3
59.0
59.4

64.0

94.2

Thickness
of unit
ft)

2.0
2.0
4.0
11.0
10.0
1.0
8.0

6.0

5.3

9.7

4.6

30.2

3.8

45



Appendix 2: Measured Sections and Core-Hole Logs

Sandstone, medium dark gray with medium light gray bands and laminae, very
fine grained, shaly, cross-laminated, noncalcareous; scour-and-fill features

common; black macerated plant material abundant on stratification surfaces ....... 98.0 2.3

Sandstone, medium gray, fine-grained; cross-bedded, noncalcareous; contains
some black coalified plant material ........c.cocorveenieiiiiinnir s 100.3 _14.7
Total Depth 115.0

Core-Hole Log 4

SWuNEUSEUNEWSEY sec. 13, T. 10 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological Sur-
vey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture south of farmhouse 210 ft FEL and 1,760 ft
FSL. Field notebook designation C-MM-30. (Surface elevation, estimated from topographic map, 623 ft.)

Depth to  Thickness
unit top of unit

122, $i7)
Sand, moderate yellowish brown, very fine, unbedded; contains organic material
I UPPET 1 fE (SOIL) 1uveiieeee ettt e e s e 0.0 3.0
Sand, light brown, very fine .........ccccciiiriirniienenecrener st e 3.0 4.8
Sand, grayish orange, very fiIle .........cccceceiirrrieniineenenee e reese e sis s sae e 7.8 16.2
(Hole abandoned owing to excessive caving of unconsolidated sand.)
Total Depth 24.0

Core-Hole Log 5

NWUSEUNWYLSWYNWY sec. 24, T. 10 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled at northeast edge of farm pond 420 ft FWL and
1,740 ft FNL. Field notebook designation C-MM-35. (Surface elevation, estimated from topographic map, 631 ft).

Depth to  Thickness
unit top of unit

v i)
Sand, moderate brown, very fine graned, silty; contains organic material ................... 0.0 2.0
Sand, pale reddish brown, fine- to medium-grained, subrounded to rounded; becomes
moderate reddish brown at 10 ft, oxidized; consists predominantely of quartz....... 2.0 26.0
Sand, medium gray, silty, unoxidized, unconsolidated ...........ccovveriniiiinininiien 28.0 7.0
Clay, pale brown with some grayish orange tones, silty, sandy .........ccccoooviiinninnins 35.0 0.5
Peat, dusky brown, fibrous, mixed with black shaly gravel; poor recovery................... 35.5 4.0
Gravel, dark yellowish brown; fine-grained, sandy; poorly sorted; contains a high
percentage of subangular black shale flakes and rounded quartz grains; poor
TECOVELY 1.vveereveresrseesnesestessesaesnesestsstastestestasbesasabe s teaaa s besbesaaatane s re st et e e tessn e nesacnennts 395 10.5
Clay, olive gray with pale reddish brown bands, silty ........cccocoiniiniininc 50.0 12.0
Sand and gravel, dark yellowish brown, coarse, clayey; contains clasts of oxidized
fine-grained sandstone; some may be cobble to boulder size; includes coarse
sand-size, well-rounded clasts of colorless quartz and minor light red clasts of
FRIASPAT ...cvieeeiee ettt ettt e st s s e bR e 62.0 13.0
KREBS GROUP
Boggy Formation
Shale, dark gray to grayish black, hard ... 75.0 _50
Total Depth 80.0

Core-Hole Log 6

SEVSWYSESWYSEY sec. 7, T. 10 N., R. 18 E., McIntosh County. Well cored by Oklahoma Geological Sur-
vey; lithologic descriptions by LeRoy A. Hemish. Drilled in farmyard just north of blacktop road at west edge of
Texanna. Field notebook designation C-MM-34. (Surface elevation, estimated from topographic map, 610 ft.)

Depth to  Thickness
unit top of unit

(Y {fr)

Sand, grayish brown, very fine grained, silty, contains organic material ..........c.......... 0.0 0.5



Appendix 2: Measured Sections and Core-Hole Logs

Sand, moderate yellowish brown, very fine grained, silty; contains limonite-cemented,

medium-size gravel PATtiCles .......c.cooeeiriiirinieie et 0.5 1.5
Sand, grayish orange, very fine grained, silty, clayey, oxidized .........c.cecvvvvevrvererennnn. 2.0 6.5
Sand, dark yellowish orange to grayish orange, very fine grained, mottled; contains

a high percentage of silt and clay; includes abundant brownish black pea-size

COMCTELIONS .eeeeuiiiiiierieciireeeee st e e e e ste e e st e aebeseabeastererabesentnarentanonrnnesstnsensnsesonsnn 8.5 7.0
Gravel, moderate brown, coarse; poorly sorted; includes very fine sand, silt, and
LAY ettt ettt e et et e en b e e aeseereeeree e b ee s are s aanree e reeesaarresbaeeesnreeenen 15.5 1.7
KREBS GROUP

Savanna Formation
Shale, dark yellowish brown, with light brown and dusky brown bands, highly

WEALNETEA ..o et r e e 17.2 3.8
Shale, light olive gray with minor light brown streaks, partly weathered; includes

some hard, blackish red ironstone coneretions ........c..cccvvverereiiiineeieseieene e serereressrnnans 21.0 5.0
Shale, olive gray to medium dark gray; minor iron-oxide staining on fracture sur- _

FACES ©eioiiiireieti et e ere e e et et r e s e e re e b e e aaesar e e st e e ree st eenaenntis 26.0 1.0
Shale, dark gray, silty, hard; contains some minor pyrite; includes sparse grayish

brown sideritic concretions ~1 in. thick .....c.cccoooviiiiiiieccieecreee e 27.0 23.5
Coal, black (UNNAMEA) ........ccoeeiiiriiciieeceeieceeeee ettt ebe e esaeesnesaaenrecsnenseesentens 50.5 0.1
Shale, medium dark gray, silty, slickensided ..........ccocoevievieeriicie i 50.6 10.7
Shale, dark gray, silty; noncalcareous; contains sparse fossil marine shells ................ 61.3 3.0

Sandstone, very light gray with medium dark gray bands, very fine grained, cal-
careous, shaly; includes some bioturbation features in upper part, cross-bedded;

slump structures abundant .......c.c.cccciiriiciin e e 64.3 1.6
Siltstone, medium dark gray with minor thin light gray bands, noncalcareous;

sparsely interlaminated with very fine grained sandstone .............cccoeeeeccvvevenerenee. 65.9 4.1
Shale, medium dark gray, silty, noncalcareous ..........cooeeveiveeiceriiienieecireenrencie s 70.0 6.5
Limestone, medium dark gray, impure, very silty and shaly; contains abundant

brachiopod shell fragments (Sam Creek Limestone) .........c.ccoceeeieeesiencennennccnieenenne 76.5 3.5
Siltstone, medium gray, unbedded; contains sparse fossil shell fragments in upper

part, as well as black carbonized plant fragments; noncalcareous, sandy ............... 80.0 1.9
Shale, medium dark gray, silty, slickensided, noncalcareous ........coceeeevvevvevreerrcrencnennes 81.9 33.5
Shale, medium light gray, noncalcareous, bedding greatly disturbed, bioturbation

features abUndant ... e e 1154 0.6
Shale, medium gray, silty, noncalcareous; includes minor streaks of very fine

g VHat=Ya -V ot K1 7+) o L YN U U 116.0 3.3
Sandstone, medium dark gray, very fine grained, silty, calcareous, contains bra-

chiopod shells and shell fragments ........c.cccccecciiiiiiiicicn e 119.3 0.7
Limestone, medium dark gray, impure, highly silty and shaly, brachiopod shells

abundant (Spaniard LimMeStone) ......cccceveciiviirrienienrerseneesersreesenessresssnesesessasesaeee 120.0 0.2

McAlester Formation

Shale, medium gray, noncalcareous, Silty ......ccccveviiriinreeniinicrerinenercerere e sercerenenne 120.2 9.3
Sandstone, medium gray, very fine grained, silty, shaly, bedding disturbed; includes

abundant fossil shells and shell fragments; grades into underlying unit ................ 129.5 0.9
Sandstone and shale interstratified, medium dark gray with light gray bands,

extensively bioturbated, noncalcareous (Keota Sandstone) .........cccoecocveiieeeciincennen. 130.4 96

Total Depth 140.0
Core-Hole Log 7

SWUSWUSEUNEUNEY sec. 12, T. 11 N, R. 16 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled at east edge of farm pond 575 ft FEL and 1,100
ft FNL. Field notebook designation C-MM-19. (Surface elevation, estimated from topographic map, 698 ft.)

Depth to  Thickness
unit top of unit

(ft ()
Sand, grayish orange, very fine grained, silty; contains organic material (soil) ........... 0.0 2.0
Sand, moderate brown, very fine grained, silty, unconsolidated, oxidized ................... 2.0 5.0
Sand, moderate yellowish brown, very fine grained, silty, clayey; contains gravel-
size clasts of weathered dusky yellowish brown sandstone, unconsolidated ........... 7.0 3.0
KREBS GROUP
Boggy Formation

Sandstone, light brown to very pale orange with medium dark gray bands, very
fine grained, shaly, noncalcareous, cross-bedded, micaceous, weathered ................ 10.0 1.3



Appendix 2: Measured Sections and Core-Hole Logs

Sandstone, light gray with dark gray bands, very fine grained, shaly, wavy-lami-

nated, fractured, oxidized along fracture surfaces, micaceous, noncalcareous ........ 11.3 2.7
Siltstone, medium dark gray, shaly, noncalcareous, MiCACEOUS ......cccvereerverrererrernsesnnns 14.0 2.0
Sandstone, very light gray with dark gray laminae, noncalcareous, very fine

grained, silty, cross-laminated, MIiCACEOUS ......ccevvveeieriirerieeiicie e e 16.0 5.5
Siltstone, medium dark gray, shaly, micaceous, noncalcareous; includes a few

laminae of light gray, very fine grained sandstone; cross-laminated in part ........... 21.5 72.7
Shale, medium dark gray, NONCAICATEOUS .........ccvvveerreieeiriieirireens et erseste s ernesnnes 94.2 15.8

Shale, dark gray, noncalcareous; includes some light brownish gray sideritic con-

cretions 0.25-1.5 in. thick; contains sparse calcareous brachiopod fossils in

LOWEE PATL ..ot eetstet ettt beste st sa e s veese st obessvassasssaoresrobensobensstersoreas 110.0 21.6
Shale, grayish black, noncalcareous, includes some light brownish gray sideritic

concretions 0.5-1 in. thick as well as a sideritic concretion 4 in. thick at 179 ft;

contains sparse calcareous brachiopod fossils and white calcite deposits on

fracture surfaces; slickensided in PATL....c.ccovieiiieiciecececeee e e s ebees 131.6 594
Shale, black, noncalcareous; contains sparse calcareous brachiopod fossils and
white calcite veinlets occurring as fracture fillings .........coecvirernirennicnicrenieens 191.0 2.2

Limestone, medium dark gray, impure, silty, shaly; highly fossiliferous, brachiopod
shell fragments abundant; interfingered with underlying unit in lower 1 in.

(Inola LIMESEONE) c.veevreiieeiercierirrerr st este e see e e sae s tesae e s este s re st e e s s s sssesraessensesstensnenes 193.2 0.7
Coal, black, bright, moderately friable, white calcite on cleat surfaces (Bluejacket

COBLY 1ottt sttt s bbb b e st rasere b e e e e b s ereesheoassabenbabeersenbeshaerbenbaeraenrrens 193.9 0.1
Underclay, medium light gray, highly silty and sandy, contains sparse black car-

bonized plant fragments; slickensided; grades into underlying unit ..........c............. 194.0 3.0
Shale, medium dark gray, sandy, silty; stratification obscure; includes a few thin

ETo L=y R Lo cTeY 0Te) =1 A 10 o 1= J U 197.0 8.7
Sandstone, light gray and medium dark gray, shaly, very fine grained, noncalcar-

eous, cross-bedded and wavy-laminated, micaceous........coceverveeiieviieenireeessirenseenenes 205.7 41
Shale, dark gray, NONCAICATEOUS .......cccvveerereeiieerrerieineesererree e s sreesaeseesresrbessaessbessnnesies 209.8 5.7
Sandstone, very light gray with some medium dark gray bands and laminae, shaly,

very fine grained, noncalcareous, cross-laminated ..........ccccoveevieciniviiieiieeesnee e, 215.5 7.6
Siltstone, dark gray, highly shaly, noncalcareous; grades into underlying unit .......... 223.1 3.9
Shale, dark gray, silty, noncalcareous; includes sparse calcareous brachiopod fossils. 227.0 5.0

Shale grayish black, noncalcareous, includes some light grayish brown pyritic,
sideritic concretions 1-2 in. thick; contains sparse white calcareous brachiopod
fossils; slickensided in part; includes a 0.06-in.-thick layer of bright, black,
PYTIEIC COAL At 254.6 Th ...ocvevviieee ettt e sre et e e e ebests b essabesessasabesesans 232.0 _28.0

Total Depth 260.0

Core-Hole Log 8

SWUuNEuNWYUSEANWY sec. 13, T. 11 N., R. 16 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled on crown of hill just south of abandoned building
site. Field notebook designation C-MM-37. (Surface elevation, estimated from topographic map, 700 ft.)

Depth to  Thickness
unit top of unit

() {ft)
Sand, moderate brown, silty; contains abundant organic material ............ccooviviiiinninns 0.0 1.0
KREBS GROUP
Boggy Formation
Sandstone, dark yellowish orange, clayey, very fine grained, highly weathered, soft . 1.0 5.5
Shale, grayish orange pink to dark yellowish orange, highly silty and sandy, inter-
bedded with 1-in.-thick layers of very fine grained indurated sandstone, highly
weathered; includes some moderate red ironstone concretions ~1 in. thick; iron-
oxide deposits abundant on stratification surfaces; grades into underlying unit .... 6.5 2.5
Shale, grayish orange pink, silty; includes dark yellowish orange bands of weathered
clay ironstone about 0.5-1.5 in. thick; noncalcareous, weathered .............cccueenee 9.0 3.7
Shale, dusky brown with dark yellowish orange bands; includes black carbonized
plant fragments and abundant iron-oxide deposits on stratification surfaces;
becomes brownish black with depth .......coccoovvviiiiii 12.7 13.3
Shale, grayish black with medium gray bands, noncalcareous; interlaminated with
fine-grained siltstone; cross-laminated and wavy-bedded in part .......c..cocoeveevinnine 26.0 6.5

Shale, medium gray, ClAYEY .....ccccevviiinireiien it e st 32.5 1.0



Appendix 2: Measured Sections and Core-Hole Logs

Coal, black, bright, friable; includes three pyrite layers 0.06-0.75 in. thick; becomes

increasingly impure with depth (Secor coal) ........ccocevieievreeecccn e 33.5 2.5
Shale, black to brownish black, highly carbonaceous; includes numerous coal bands

0.06-0.75 in. thick; contains thin pyritic layers in upper part and small pyrite

NOdules IN IOWET 1 fb...coviiiiiriiiecee et crteneae 36.0 8.0
Shale, medium gray, noncalcareous; includes sparse grayish black carbonaceous

L] 7 1T = U U PP 44.0 2.1
Sandstone, medium light gray, very fine grained, interlaminated with shale ............. 46.1 04
Shale, MEdIUIML ZTAY ..ccceeviieieceeiie ettt eae e sre s s bt s tsaert e s e saneenes 46.5 2.5
Sandstone, medium dark gray, very fine grained, shaly, cross-bedded ........................ 49.0 04
Mudstone, dark gray, silty, contains almond-size, siltstone-filled burrows in

JOWEE 1 fE ..ottt e e e st e e te s s st ere e nesbeernensenesensonsensesnnan 494 1.5

Sandstone and shale, medium dark gray, interbedded and interlaminated, slumped,
cross-bedded, burrowed in part; contains sparse pyritic nodules, fractured and

SLCKENSIAE ...oeeiiieiiiiercee it r e s b e esrenr e ns ehesatesenen 50.9 6.1
Sandstone, medium dark gray, very fine grained, highly silty and shaly, unbedded
to obscurely bedded, noncalcareous ........ccocveevivieiiiie i e 57.0 3.6

Siltstone, medium dark gray, shaly, includes some very fine grained sand clasts,

burrowed; interbedded with shale in parts; contains some pyrite nodules; be-

comes sandy With depth.......cccoccviiiiiiiieccecr e e et 60.6 5.4
Sandstone, medium dark gray and light gray, very fine grained, shaly; bedding

highly contorted; slump features abundant from 66 to 69 ft; includes large

abundant burrow features in bottom 6 ft ........ccoecveeviriiiricrieicce e 66.0 10.3
Sandstone, medium light gray, fine- to medium-grained, noncalcareous, micaceous,

cross-bedded; contains abundant black macerated plant material; conglomeratic

in upper 18 in.; includes numerous stringers and inclusions of coal (Bluejacket

SANASTONE) 1.veiieriiiiiitieciecct et eese e b e e ereeste e besesaensesebes ssaesbeetsentaersaesssensens 76.3 3.7

Total Depth 80.0

Core-Hole Log 9

NEUNWUNEWUNEWSWY sec. 13, T. 11 N, R. 16 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture directly south from large overhead
iron gate 2,200 ft FWL and 2,570 ft FSL. Field notebook designation C-MM-36. (Surface elevation, estimated
from topographic map, 700 ft.)
Depth to  Thickness
unit top of unit

i )

Sand, moderate brown, silty; contains abundant organic material ............ccccccvvvvervnenne 0.0 1.5

Sand, light brown to dark yellowish orange, highly clayey ........cccccoccvevvevrvnreceneneee e 1.5 1.5
KREBS GROUP
Boggy Formation

Sandstone, grayish orange, very fine grained, friable, highly weathered, clayey ......... 3.0 1.8

Sandstone, moderate reddish brown to dark yeilowish orange, very fine grained,
cross-laminated; includes some clayey shale bands; noncalcareous, highly
WEALNETEA ..ottt et st st e s 4.8 10.2

Shale, dark yellowish brown with light brown mottling, clayey, noncalcareous 15.0 4.7
Shale, dusky yellowish brown with moderate yellowish brown bands, noncalcareous;

includes some light brown sideritic concretions ~0.75 in. in diameter ..................... 19.7 2.5
Shale, medium dark gray to dark gray, silty, noncalcareous; includes some light

brown iron-oxide staining along fractures and partings in upper 2 ft ........ccccoeiene 22.2 8.8
Sandstone, dark gray with light gray streaks, silty and shaly, noncalcareous,

cross-bedded in part, bedding contorted in places; fills small channel in

1008 T 1230 7 F ¥ Vo 14 AU RV RUPPPIO 31.0 5.7
Shale, dark gray, silty, noncalcareous; contains two 1-in.-thick sandstone layers

I DOLEOIM 1T ceeiiiiiieiiieeie et rre e e a s e re s e eeneee s 36.7 6.1
Sandstone, medium light gray with thin black bands, fine-grained, micaceous, non-

calcareous, cross-bedded; contains abundant black carbonized plant materials ..... 42.8 2.8
Shale and siltstone, interlaminated, medium Gray .........ccccerveeiceriieinneniernnensnresrensreesens 45.6 4.4

Sandstone, medium gray with light gray bands, very fine grained, shaly, cross-
bedded, noncalcareous; slump features, small scour features, and cross-laminae
common, includes light brownish gray sideritic concretions 0.5-2 in. thick at
irregular intervals from a few inches to several feet apart; contains black car-
bonized plant fragments on stratification surfaces.......cc.ccocvevicrernceeirenniinicinnn, 50.0 59.5
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Mudstone, medium dark gray, slickensided, noncalcareous, bioturbated, contains
sand-filled burrows in lower 2 in. .....c.cccocvvevncerrnnnne e e e
Sandstone, medium light gray, micaceous, fine- to medium-grained, bioturbated in
upper part, noncalcareous, cross-bedded; contains black macerated plant material
on stratification surfaces; contact with overlying and underlying units sharp
(Bluejacket SANASTONE) .....ocveieiiicieiesictietiieteee e esreresres et s st e sestesrsnsaneses
Sandstone, medium dark gray with light gray bands, very fine grained, shaly,
CTOSS-DEAAEM ..ovuveieieiiieireitr sttt s e e str e baeeeeeraaeins
Sandstone, medium light gray to light gray with medium dark gray bands, fine-
to very fine grained, noncalcareous, cross-bedded; interlaminated with shale
I DATE ceeieicree it e e b e s s s e e e e bb e e e e neeree s bt e araesaesbearabenanesen
Sandstone, medium light gray, fine- to medium-grained, noncalcareous, cross-
bedded, micaceous; includes abundant black carbonaceous macerated plant
material and coal stringers between 118 and 119 ft and minor amounts
throughout; includes numerous dark gray shaly bands from paper-thin to
~1in. thick below 124 ft (Bluejacket Sandstone) ...........cccvvveevrievrinresreenerveevesnnnens

Total Depth

Core-Hole Log 10

109.5

110.0

112.5

114.3

116.6

0.5

2.5

1.8

2.3

SWUuNEUNEUNWYNEY sec. 3, T. 11 N., R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture just northwest from old abandoned
strip pit 230 ft FNL and 1,400 ft FEL. Field notebook designation C-MM-39. (Surface elevation, estimated

from topographic map, 603 ft.)

Sand, moderate brown, silty, contains organic material ...........cccccciiiiiiiniinieciiniiecenne
Sand, moderate yellowish brown, clayey, fine-grained ..........cccccoeveviniienicniecinennennann
Sand, light brown, clayey, very fine to fine-grained ............ccocoovevmrverennvrceineceeee
Clay, pale yellowish brown; highly sandy, weathered shale in lower part ..................

KREBS GROUP
Boggy Formation

Shale, brownish gray with moderate reddish orange mottling; includes a 1-in.-
thick layer of oxidized clay ironstone at base of unit .......cccoccevviecciiivienienincnienceeen
Shale, medium dark gray with moderate reddish orange oxidized clay ironstone
deposits on some stratification SUrfaces .........ccccccorereeirieenn e
Shale, black, brittle, noncalcareous, moderate reddish brown iron-oxide deposits
on fracture surfaces; fossiliferous in lower 3 in. ......cccocceeeviiriieeenennnicnn e,
Limestone, dark gray, impure, silty, highly fossiliferous, brachiopods and crinoids
abundant (Inola Limestone) .........cccevveiieiiniiinniienceierreeeren et eicrenisies s iesese st cessnnnes
Coal, black, friable, white calcite on cleat surfaces (Bluejacket coal) .......ccceveirvirencennne
Underclay, medium light gray, hard, blocky fracture, sandy; includes some minor
grayish black carbonaceous 1ayers .........coccocveiiiivinicnciini
Limestone, medium dark gray with dark gray bands, impure, silty, shaly; calcare-
ous shale in part; fossiliferous in some parts, broken shell fragments abundant....
Shale and limestone, interbedded, dark gray with medium light gray bands; lime-
stone layers are fossiliferous ......ccicvereii it
Coal, black, impure, shaly, white calcite on cleat surfaces (unnamed coal)...................
Limestone, medium light gray, impure, shaly and silty; contains streaks of black
carbonaceous shale; contains unidentifiable marine fossils; wavy-bedded ..............
Shale, medium dark gray with medium light gray bands, noncalcareous; includes
some wavy-bedded, very fine grained sandstone laminae ............cccooeviiniivinniinnine
Shale, medium dark gray, noncalCareous ..........ccccmieiinniinirimi s
Coal, black, bright, moderately friable; contains some pyrite and black carbonaceous
shale laminae (Peters Chapel coal) .......ccccvevninerciiiinini e
Shale, black, coaly; contains abundant layers of hard, bright coal and pyrite..............
Underclay, medium dark gray; contains abundant disseminated pyrite and black
carbonized plant fragments .......cccooevrieerccciiiini e e
Shale, medium dark gray to dark gray, silty, noncalcareous; interlaminated with
very fine grained sandstone in part, bioturbated in places, fractured......................

Total Depth

Depth to
unit top

v

6.0
6.7
9.6

12.3
13.3

134
15.4

20.0
24.0

24.1

24.5
25.0

25.7
275

29.7

30.5

Thickness
of unit
(ft)

1.8
1.2
1.5
1.5

0.7
2.9

2.7

4.6

4.0
0.1

0.4

0.5
0.7

1.8
2.2

0.8

K
(N
o |l



Appendix 2: Measured Sections and Core-Hole Logs

Core-Hole Log 11

SEUNWYUSWUNWYNEY sec. 3, T. 11 N., R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture just west of old, small coal pit along
bluff of Elk Creek 810 ft FNL and 2,430 ft FEL. Field notebook designation C-MM-27. (Surface elevation,
estimated from topographic map, 615 ft.)
Depth to  Thickness
unit top of unit

v v
Sand, dark yellowish brown to grayish brown, silty, contains organic material (soil) . 0.0 2.0
Clay, dark yellowish brown, SANAY ........ccccceviiiviiiiier e see e et e eee s e ere e saenes 2.0 6.0
KREBS GROUP
Boggy Formation
Shale, pale yellowish orange to dusky yellowish brown, banded, weathered .............. 8.0 3.0
Sandstone, moderate reddish brown to moderate brown, very fine grained, indu-
rated, noncalcareous, contains laminae of black macerated plant material, shaly
in part; becomes light gray with dark gray bands at ~14 ft ......ccccccccvvicenriveiennnnne. 11.0 6.0
Shale, black, S0ft, COALY ....cciiiiiiiiiiiie et r et see e e st e s e et s saae s b eesar e e sanes 17.0 0.2
Underclay, dark gray; includes abundant black carbonized plant material on strati-
fICAtiON SUITACES ..iiicciie ettt et e seace e s emn e s sa s e ebes s e sines 17.2 0.3
Shale, medium dark Gray ......cccooiiireiiieecece e seae et sete e s s reeee e e s ren e saeesesaresibe s 17.5 0.3
Sandstone, medium dark gray with medium gray bands, interbedded with shale,
very fine grained, noncalcareous, wavy-laminated ..........cccoeovirecoiiiriinnincnininns 17.8 1.2
Shale, dark gray to grayish black, highly carbonaceous ..........cccoeeceriieiiiiiniiecineninnne 19.0 04
Coal, black, impure, contains several layers of pyrite up to 0.5 in. thick (Peters
CRAPEL COALY oottt ettt e s e e et s e b e e e bee s anbe s e eeenareesenes 194 0.5
Pyrite, metallic yellowish black .....cccocoiviiiiiiiciieiere e e 19.9 0.1
Coal, black, bright, moderately friable (Peters Chapel coal).......c.ccoccevmvercreinriiiiiiininns 20.0 1.0
Coal, black, impure, includes a 0.5-in.-thick pyrite layer at top (Peters Chapel coal) . 21.0 1.1
Shale, grayish black, very highly carbonaceous; contains some thin layers of coal
F=0a Lo [ 0} o | /=S PP PP PP 22.1 1.2
Underclay, medium dark gray; contains black carbonized plant fragments................. 23.3 1.3
Shale, medium dark gray, includes light brownish gray sideritic concretions ............. 24.6 0.4
Shale, black, highly carbonaceous, Coaly ......ccccccovciriviieneiniierenenr e 25.0 _15
Total Depth 26.5

Core-Hole Log 12

NWUuNWUuNWYSWYNEY sec. 3, T. 11N, R. 17 E,, McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture on northwest side of farm pond
2,560 ft FEL and 1,370 ft FNL. Field notebook designation C-MM-26. (Surface elevation, estimated from
topographic map, 618 ft.)
Depth to  Thickness
unit top of unit

(v )
Sand, dark yellowish brown, silty, unbedded; contains organic material (soil) ............ 0.0 2.0
KREBS GROUP
Boggy Formation
Sandstone, moderate yellowish brown to moderate brown, clayey, soft, weathered .... 2.0 4.0
Shale, dark yellowish brown to grayish brown to dusky yellowish brown with light
brown bands, weathered; includes clay ironstone concretions 0.5-1 in. thick ......... 6.0 11.5
Sandstone, dusky yellowish brown, very fine grained, noncalcareous, wavy-lami-
nated, shaly; includes black macerated plant material on stratification surfaces;
becomes medium light gray with dark gray bands at ~22 ft ........cccceviniiiinins 17.5 10.5
Shale, medium dArK GTAY ......cocceeiiieeirierer ettt sabee s b e et rane s srn e 28.0 3.0
Shale, grayish black, brittle, noncalcareous, fractured; includes light brownish gray
sideritic concretions 0.5—1 in. in diameter.........ccccciciiiiiiiiiei e 31.0 7.0
Shale, dark gray, noncalcareous, fractured, slickensided; includes some light
brownish gray sideritic concretions 0.25-1 in. thick........cccocvvnrvnnnnnniiinien, 38.0 16.0
Shale, grayish black, hard, brittle, noncalcareous; includes light brownish gray
sideritic concretions ~0.5 in. thick ...c..ccocrivriniiniiicni e 54.0 11.0

Limestone, light brownish gray, impure, silty, very hard; contains sand-filled
fractures and DUITOWS .......cociiiiiii et e sbaae st an 65.0 0.2

51



Appendix 2: Measured Sections and Core-Hole Logs

Shale, black; contains some rare pyritized brachiopod shells .........ccccvveveevveercncennns 65.2 1.0
Shale, medium dark gray, highly silty, slickensided; contains black carbonized

Plant fragments ........cccvviieveiieee e eet e eeee e tee e eecetee s et re e e rr e e seareeeaateseaeesraeeenteernnns 66.2 0.7
Shale, black, highly carbonaceous, coaly in lower half, flaky .........cccccevverirrninnvcncreenne 66.9 0.5
Coal, black, impure, moderately friable; contains minor pyrite on stratification

surfaces (Secor Rider coal).......ccccovriiniieriiciiincniiiniecciie ettt 67.4 0.4
Underclay, dark gray, slickensided; contains thin stringer of coal........c..ccceeeeivvrnneinns 67.8 0.5
Shale, medium dark gray, silty; contains abundant black carbonized plant

40T 1723 o -1 O U U PP SO S YRR UURURUSOTOPPRRON 68.3 1.5
Siltstone, medium dark gray, shaly, noncalcareous, grades into underlying unit ....... 69.8 1.2

Sandstone, medium gray with light gray laminae, very fine grained, shaly, non-
calcareous, cross-laminated, includes black carbonized plant fragments; bio-

turbated in part, silty in Iower 1t ....cccovveiviiiii i 71.0 11.3
Shale, dark gray, silty, contains well-preserved black carbonized plant compres-

3103 - J U OO PO OOV UTRTORU PPt 82.3 1.7
Coal, black, bright, friable, minor pyrite on cleat surfaces (Secor coal) ........ccccceeerennnns 84.0 0.5
Underclay, dark gray; contains abundant black carbonized plant fragments .............. 84.5 0.5
Shale, medium dark gray, silty; includes abundant black carbonized plant frag-

40154 171 SO OO OO OO OO P OO UP S TRT 85.0 0.5

Sandstone, medium gray with light gray bands and laminae, very fine grained,

noncalcareous, shaly, cross-bedded, extensively bioturbated, wavy-laminated,

includes light brownish gray sideritic concretions 0.5-1.5 in. thick; becomes

light gray with medium dark gray bands and laminae, and less shaly below

108 ft; contains rare black carbonized plant fragments in lower 10 ft ..................... 85.5 34.0
Siltstone, medium dark gray, shaly, noncalcareous; contains some thin laminae

of very fine grained sandstone; includes some light brownish gray sideritic

concretions 1-1.5 in. thick in upper and lower 1 ft of unit; contains well-

preserved black carbonized plant compressions .........ccoceoiiniiineninniin e, 119.5 6.5
Coal, black, bright, friable (Lower Witteville coal) ........cccceeevrivciicniiiiiiiine 126.0 0.3
Underclay, medium dark gray, shaly, slickensided ...........ccocorvevmiiircvininccniicniiininns 126.3 0.2
Siltstone, medium dark gray, noncalcareous, shaly; contains black carbonized

plant compressions and light brownish gray sandstone-filled burrows ................... 126.5 3.5

Sandstone, medium dark gray with light gray bands and laminae, very fine grained,
shaly, wavy-laminated, cross-bedded, bioturbated; contains black macerated
plant material on stratification surfaces, noncalcareous; becomes predominantly
light gray and fine-grained from 150 to 163 ft ........ccccoiniiiininini e, 130.0 3

Total Depth 16

o
o

w0
o

Core-Hole Log 13

SWY%SEUSEUNEYSEY see. 3, T. 11 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture just north of small westward-flowing
intermittent stream 300 ft FEL and 1,380 ft FSL. Field notebook designation C-MM-38. (Surface elevation,
estimated from topographic map, 612 ft).
Depth to  Thickness
unit top of unit

12 (fr)
Silt, pale yellowish brown, clayey; contains organic matter ...........cocoovvieecnnnnnincnnnnee 0.0 1.0
Clay, dark yellowish brown, soft; contains brownish black and dark reddish brown
gravel-size clasts of weathered clay ironstone ..., 1.0 6.0
KREBS GROUP
Boggy Formation
Shale, grayish orange and light olive gray, weathered; contains dark yellowish
orange iron-0xide laYers ........ccoccoreerrriiiniiiiinii e e 7.0 4.5
Limestone, medium dark gray, highly weathered, impure, silty and sandy, fossil-
iferous, contains brachiopods and crinoids; weathers dark yellowish orange;
crops out in creek bed 100 ft southeast from drill hole (Inola Limestone) ............... 115 0.5
Coal, brownish black, smutty, highly weathered (Bluejacket coal) ........cc.cccoververnnnn. 12.0 0.1
Shale, medium gray with dark yellowish orange bands, silty, partly weathered ......... 121 14
Shale, medium gray, silty; includes some grayish black bands ~0.5 in. thick .............. 13.5 5.9

Sandstone, medium gray, very fine grained, silty, noncalcareous, cross-bedded,
FPACEUTEA .eonvveeeeee e ee et ecee et eete e eaesnesreesst e be s sbesabe e sses e ss e betonressaessab s orbesbe s e sbanbnaanes 19.4 0.3
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Shale, Mmedium Zray, SIlEY ......cccciiiiiiiiiiriesrere e sreereete e e b eeteessresbeessaserneesanneaneees 19.7 2.9
Siltstone, dark gray, pyritic 22.4 0.2
Shale, dark gray to grayish black, carbonaceous; contains well-preserved fossil plant

impressions, predominantly seed-fern leaves; includes some burrows in bottom

18 in. and brownish gray sideritic concretions in bottom 6 in.; contact with

UNAerlying Unit SHATD ....cvi vttt et et re e aesne e s s e enae b e e raenaes 22.6 2.8
Sandstone, light gray with black streaks and bands, fine- to very fine grained,

shaly, pritic, noncalcareous; includes some black carbonaceous shale laminae,

some in bands up to 3 in. thick; also contains coalified plant fragments; grades

Into underlying Unit ..o e e s 254 9.5
Siltstone, black with light gray streaks, highly carbonaceous and shaly; includes

some laminae of very fine grained sandstone; wavy-bedded and cross-bedded

1 o 18 012 ¥ o AU U OO U SO O SP U OO TP USRS UUTOPRPPOTUUOR TP 34.9 2.9
Shale, grayish black, highly silty, pyritic, slickensided.........cccooverirvienrnrvesieccienens 37.8 2.2
Shale, dark gray to grayish black with light brownish gray bands, silty; contains

abundant sideritic concretionary layers 0.25-2 in. thick; includes scattered

calcareous marine shells and shell fragments from 48 to 52 ft; also includes

pyrite-filled burrows, small pyritized shells and pyrite laminae from 52 to

54 ft; white calcite veins fill fractures in places; slickensided.......ccccecerrvienniiiennnnns 40.0 59.3
Limestone, grayish black, impure, shaly; contains abundant fossil shell fragments ... 99.3 0.1
Shale, black, weakly calcareous; contains fossil brachiopods .............cccoeevvviicineencnneen. 99.4 0.3
Limestone, grayish black, impure, shaly; contains abundant fossil shell fragments ... 99.7 0.3
Underclay, medium light gray, silty, bioturbated; contains black carbonized plant

TLAGIMEIES ...ttt ce e st e e steesesstentescnb et etaeseseaetsesonararaaeaaasan 100.0 19

Shale, grayish black, contains sparse pyritized and calcareous shell fragments;

weakly calcareous; abundant fossils from 106.5 to 107 ft; includes sparse,

well-preserved plant fOSSILS .......coovvieeviviiece et 101.9 6.4
Shale, grayish black with light gray bands; includes a few 0.06-in.-thick coal

stringers and wavy-bedded calcareous sandstone beds 0.25-0.5 in. thick;

922 9 19 TeI8 T ¢ B8 o T- ¥ RN USRNSSRt 108.3 1.0
Limestone, grayish black with light gray laminae, impure, shaly; contains

abundant fossil Bash .....ccccciiiicicc e e 109.3 0.2
Shale, grayish black; contains sparse calcareous shell fragments ........ccoccoecevceeneenennne. 109.5 0.3

Coal, black, moderately friable; contains pyritic nodules ~0.75 in. thick; includes

a l-in.-thick slickensided, brownish black shale parting 3 in. from top of unit

(SECOT COAL ...uviiiiiiii ittt r e st s res et e saes ssb e bee sre e beenenes 109.8 0.4
Shale, brownish black, hard, silty, includes sparse pyritized fossil shells; contains

a 0.75-in.-thick layer of highly shaly, fossiliferous, black limestone 2 in. from

EOD OF UNIE ©eeeeiiiieieee et ettt e s e bt e e te e e s reeeease e e sanesseanreesonns 110.2 0.9
Shale, black, soft, flaky, NONCAICATEOUS ........ccceeeiiieirieieeeiieecer e e erae e ene e s e eeeans 111.1 0.8
Sandstone; very light gray with medium light gray bands, very fine grained, non-

calcareous, cross-bedded, micaceous, intricately interlaminated with shale;

contains sandstone-filled burrows, brecciated shaly sandstone clasts, truncated

beds, and highly contorted slump features; includes black macerated plant

material on stratification surfaces; becomes finer grained in lower 6 ft .................. 111.9 45.8
Coal, black, bright, moderately friable; white calcite on cleat surfaces; contains

some pyrite veins and small nodules (Lower Witteville coal) ........ccccocvvvicveenciereennes 157.7 0.6
Shale, grayish black, coaly, slickensided, includes abundant black carbonized plant

compressions; grades into underlying unit.......ccccocevveirnmciiinn s 158.3 0.3

Siltstone, medium dark gray, shaly, noncalcareous; includes some light brownish

gray sideritic concretions ~1 in. thick and well-preserved black carbonized plant

fossils; grades into underlying unit........c.ccconiiiiiniciiini e 158.6 14
Sandstone, medium gray, very fine grained, highly silty and shaly, even-bedded,

noncalcareous; includes several layers of light brownish gray sideritic concretions

0.5-1 in. thick; contains well-preserved, black carbonized plant fossils; seed-fern

leaves abundant (Bluejacket Sandstone).........cccccveeeeniiieciennicrennrenncneresnnenseien e siens 160.0 10.0

Total Depth 170.0

Core-Hole Log 14

NEUuNWYuNEUNWYSEY sec. 8, T. 11 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled just south of Elk Creek 2,580 ft FSL and 1,700
ft FEL. Field notebook designation C-MM-20. (Surface elevation, estimated from topographic map, 626 ft.)
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Depth to  Thickness
unit top of unit

§i7) ()

Silt, grayish brown to brownish black, sandy, unbedded; contains abundant organic

MALETIAL (SOIL) ..ueeresieteee ettt et ettt 0.0 3.0
Silt, dark yellowish brown to brownish gray, sandy, unconsolidated ..........cccccveeverer..n. 3.0 3.0
Silt, dark yellowish brown, clayey; contains some gravel-size clasts of sandstone

AN IFONSTOIIE ...ttt ettt te st e e et ese e see st st ess st bessstete st eseeeseenesesen 6.0 2.0

KREBS GROUP
Boggy Formation

Sandstone, medium dark gray with medium light gray bands and streaks, very

fine grained; siltstone in large part, noncalcareous, wavy-laminated and cross-

laminated; includes some dark gray silty shale layers ~0.5 in. thick that are

carbonaceous and pyritic; black carbonized plant fragments abundant in places

on stratification surfaces; grayish black and highly carbonaceous from 20.5 to

L0 B e ettt et ae et sa et e s et ete st et e st eterneretenee 8.0 22.0
Coal, black, bright, moderately friable, pyritic; includes pyrite layers from laminae

to 0.5 in. thick (Peters Chapel coal) .........cccovevriininnnecrec et 30.0 2.2
Shale, black, very highly carbonaceous; includes abundant thin stringers of coal,

and pyrite layers up t0 0.5 in. thick ......cccoceeviiriciiiicecc e 32.2 1.0
Shale, black, carbonaceous; includes sparse thin stringers of coal .........cc.ccvevivuenennnen. 33.2 2.1
Shale, dark gray to medium gray, noncalcareous; includes light brownish gray

sideritic concretions 0.125—1.5 in. thick ........ccccceeuiviiiiiveiienieiccecccecerc e 35.3 10.7
Siltstone, medium dark gray; includes abundant grains of very fine sand, non-

calcareous, Well-nAUIrated ........oo.eveueiceiiiiiiceieet et eee e e e e eeeeeeeeee e eseesaens 46.0 1.0
Shale, dark gray, silty, noncalcareous; includes light brownish gray sideritic

concretions 0.5—1 in. thick .......c.cooiririiiiiiiiirrse et e 47.0 13.3

Conglomerate, medium light gray, massive; contains rounded shale pebbles,

coal streaks, and fragments of coal up to 1 in. long and 0.5 in. thick, matrix

is coarse-grained SANASEONE ........ccvccvveeieriiiiiieiiecieieie et st beesbesane e sbaears 60.3 1.3
Sandstone, medium light gray, medium- to coarse-grained, massive, noncalcareous;

contains streaks, fragments, and lenses of coal up to 0.75 in. thick; includes

some brownish gray mottling and what appears to be transported chunks of

peat; where visible, bedding is greatly disturbed and contorted .........c...ccvcevveunennnee. 61.6 15.2
Coal, black, bright; contact with overlying unit irregular; sandstone and coal

interfinger in part (Secor Rider coal) ......ccccocvvviveeiiinvieicieci e sreeeaneans 76.8 0.2
Underclay, medium gray, slickensided ..........c..cooeevieiiiiiviiecicci e creeeie e e eanee e 77.0 0.3
Shale, medium gray, silty, grades into underlying unit; contains black carbonized

58 EC N oLl i =Y ¢4 =) 0\ = U 77.3 2.0
Siltstone, medium gray; includes some thin laminae of very fine grained light gray

sandstone; grades into underlying unit, noncalcareous ...........cccceveeerirenneersiersnecenens 79.3 2.7

Sandstone, medium gray, very fine grained, siltstone in part, laminated, noncal-
careous; contains black carbonized plant fragments; becomes medium dark gray

and Shaly Qt 85 £t ......ociiiiie et e e ettt sb e e st e e e snaees 82.0 13.0
Shale, dark gray, carbonaceous; contains thin coal stringers in bottom 6 in. of unit... 95.0 1.0
Coal, black, bright, moderately friable; minor pyrite crusts on stratification sur-

TACES (SECOT COALY ..ovveeiieiirciiireiceecrerree e e e ete s e s beebe e st et e e srbaeste et e e st aaesbe e beesasnensraes 96.0 0.8
Shale, dark gray, silty; black carbonized plant fragments abundant on stratification

surfaces; grades into underlying Unit ...........cccccceerivieeeniiiiiien e e 96.8 1.2
Siltstone, medium dark gray, shaly; black carbonized plant fragments abundant

on stratification surfaces; grades into underlying unit ..........ccccccviininineicniiencenn 98.0 1.0

Sandstone, medium dark gray with light gray laminae, very fine grained, silty,
shaly, noncalcareous, micaceous; cross-laminated and wavy-bedded; black
macerated plant material abundant; includes an 8-in.-thick, massive, fine-
grained, light gray layer at 105 ft; contains sparse light brownish gray
sideritic concretions about 12 in. thick .......cccocviieiieeiiniiccrin e 99.0 4

Total Depth 14

(=2
[ (=]

Core-Hole Log 15

NEUSEuNWYSWYNWY sec. 19, T. 11 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture just east of new Highway 69, 1,350_&
FNL and 420 ft FWL. Field notebook designation C-MM-24. (Surface elevation, estimated from topographic
map, 678 ft.)
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Depth to  Thickness
unit top of unit

2 )
Sand, pale yellowish brown, very fine grained, unconsolidated; contains organic
MALETIAL (SOIL) .uiiiitiiiiiiiiiecie ittt r e st e e e be et e s ne e baasae e bae s 0.0 2.0
Silt, moderate yellowish brown, clayey; contains weathered fragments of dusky
brown ironstone CONCIEtionS .........cccciiiiiiitieeririciieecreeee e etesee st sbeesae s beesnsasasananeentes 2.0 6.0
KREBS GROUP
Boggy Formation
Shale, dark yellowish brown, clayey, weathered ..........cccovieveenieciieniieene e 8.0 3.5
Shale, grayish orange with moderate reddish orange bands; contains dusky brown
ironstone concretions; weathered; becomes dark yellowish brown below 13 ft ........ 11.5 3.5
Sandstone, medium dark gray with light gray laminae, some moderate brown
streaks in upper 2 ft, very fine grained, noncalcareous, well-indurated .................. 15.0 10.1
Siltstone, medium gray, shaly; black carbonized plant material on stratification
SUTTACES ..eouviiiecir s cee e ettt e e e e e e s e s b e sraesbe st eneasessessreanteesaaseassesssssasssenseans 25.1 11
Shale, medium dark gray; grayish black and highly carbonaceous in lower 1in. ........ 26.2 0.4
Coal, black, bright, moderately friable, includes minor pyrite and white calcite on
cleat surfaces (Lower Witteville coal) ......c.cccoevvveieiinie s 26.6 0.8
Underclay, dark gray to medium gray; includes abundant black carbonized plant
2 1=3 4 01<3 0 1 /< SO ST UU TR 27.4 0.6
Sandstone, medium light gray with medium dark gray bands, very fine grained,
shaly, noncalcareous, wavy laminated and cross laminated in part; black car-
bonized plant fragments abundant on stratification surfaces.........ccccecceveerecrerveennen. 28.0 200
Total Depth 48.0

Core-Hole Log 16

NEUNEW“NEW“USWY; sec. 19, T. 11 N, R. 17 E,, McIntosh County. Well cored by Oklahoma Geological Survey;
lithologic descriptions by LeRoy A. Hemish. Drilled in pasture 1,040 ft FSL and 1,100 ft FWL. Field notebook
designation C-MM-23. (Surface elevation, estimated from topographic map, 675 ft.)

Depth to  Thickness
unit top of unit

(ft) v
Sand, pale brown, very fine grained, silty, unbedded; contains organic material
(SOLL) etieeiiititerite ittt e st e et e e st et te e et e s e bensa e e ete e s aae e be e shaa e b e aae e ake e sabeaeeeate e taerenante s 0.0 2.0
Sand, light brown, very fine grained, silty; contains gravel-size particles of
moderate reddish brown sandstone ..........c.ceeevciirniieiiiecniennienineee e sresene s 2.0 3.0
KREBS GROUP
Boggy Formation
Sandstone, grayish orange to moderate yellowish brown, highly shaly, very fine
grained, soft, Weathered .........cccooiiiiii i e e e 5.0 3.5
Sandstone, grayish orange to paie yeliowish brown with light brown and dusky
red bands, shaly, very fine grained, cross-laminated in part, contains ironstone
concretions 0.5-1 in. thick, noncalcareous, weakly indurated, weathered................ 8.5 6.1
Shale, dark yellowish brown with light brown bands, silty in upper 1 ft............c.c....... 14.6 44
Siltstone, pale yellowish brown to brownish gray with light brown bands, shaly;
black macerated plant material on stratification surfaces; grades into under-
LYANLE UNIE ©oiiiiiec ettt ste e s e e e e e e e s e e e e e e e s bbe e bene s aeeeeanres eaeeesanesater seranes 19.0 3.0
Sandstone, medium gray with light brown bands in upper part, shaly, very fine
grained, laminated in part, Noncalcareous ......c.cocceveeverernieniciircniin 22.0 _13.0
Total Depth 35.0
Core-Hole Log 17

SWUuNWYSWYSWYUSWY sec. 19, T. 11 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture 75 ft FWL and 564 ft FSL. Field note-
book designation C-MM-25. (Surface elevation, estimated from topographic map, 688 ft.)
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Appendix 2: Measured Sections and Core-Hole Logs

Sand, dark yellowish brown with light brown streaks, silty, unbedded; contains
organic material (soil)

KREBS GROUP
Boggy Formation
Sandstone, moderate reddish orange, very fine grained, noncalcareous, well-
indurated

Shale, grayish black with light brown to moderate reddish orange bands; includes
oxidized sideritic concretions 0.5-1 in. thick
Shale, black, noncalcareous
Limestone, grayish black, impure, shaly, hard; contains abundant broken fossil
shell fragments
Shale, black, brittle, noncalcareous; contains sparse pyritized and calcareous

brachiopod shells; highly carbonaceous at contact with underlying unit .................

Shale, medium gray, clayey

Underclay, medium light gray, gypsiferous, slickensided; contains black carbonized

Plant fragments ......coooviericcere e sttt et e r et ere s ereens

Siltstone, medium gray, gypsiferous; contains black carbonized plant fragments;

grades into underlying Unit ........ccoccecviriecvnreeiecreceece e
Sandstone, medium light gray with very light gray laminae, shaly, very fine grained,
noncalcareous, cross-laminated and wavy-bedded.........ccc.ocvevccvrmrrerierirnrvrennnnneies

Siltstone, medium gray, sandy in upper part, shaly in lower part, noncalcareous,

includes some light brownish gray sideritic concretions; pyritic in places................

Shale, medium dark gray, silty, carbonaceous in part; contains black carbonized

Plant fragments ........ccociiiiiie et re et neer s e teane e

Coal, black, bright, friable; includes some pyrite on stratification surfaces (Secor

LT Y U U

Underclay, medium dark gray; includes abundant black carbonized plant frag-

072417 TR

Siltstone, medium gray, shaly, noncalcareous; black carbonized plant fragments

ADUNAADNT oooiiiieicie ettt s e e et e sesbbs e s ersbsbbeseaesestanraesesesntaenees

Sandstone, medium light gray with medium dark gray bands, shaly, very fine
grained, noncalcareous, wavy-laminated and cross-laminated; micaceous;

includes black macerated plant material on stratification surfaces .........cc.ccoevveernne
Total Depth

Core-Hole Log 18

Shale, olive gray, clayey; stained light brown on stratification surfaces ...........c.........

Coal, black, friable, pyrite and light gray calcite on cleat surfaces (Secor Rider coal) .

Depth to
unit top

)

0.0

1.5
6.0

11.0
25.6

25.8
26.0
26.9
27.2
275
28.3
29.0
39.2
42.8
43.6
44 .4

44.8

45.5

Thickness
of unit

i

1.5

4.5
5.0

14.6
0.2

0.2
0.9
0.3
0.8
0.7
10.2
3.6
0.8
0.8
0.4

0.7

o =
'S
o I

NEUNEWUSESWYSWi sec. 19, T. 11 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled just west of farm pond situated on west side
of old Highway 69 in Onapa 1,000 ft FWL and 500 ft FSL. Field notebook designation C-MM-22. (Surface

elevation, estimated from topographic map, 666 ft.)

Sand, pale yellowish brown with light brown mottling, unconsolidated; contains

organic material (SOIL) .....cccoviiiieiiiiii e e e e
Clay, grayish orange, sandy, soft, weathered ...........c..ccovveervornririrenieciniinennn e

Sand, moderate yellowish brown, soft, clayey; contains gravel size clasts of dark

reddish brown sandstone, highly weathered ........cc.c.ccoeoeiiieniiiiinii i
Clay, dark yellowish orange, pisolitic, highly weathered ..........c.cccovrieiicnrnncicnnnnncn.

KREBS GROUP
Boggy Formation
Sandstone, pale yellowish brown with dark yellowish orange bands, very fine
grained, fractured; contains abundant black carbonized plant fragments on

stratification surface; wavy-laminated and cross-bedded in part ........cccecvniinane

Sandstone, medium light gray with medium dark gray bands, shaly; very fine
grained, wavy-bedded and cross-laminated, bedding contorted in places, non-
calcareous; black macerated plant material abundant on stratification surfaces;

grades into underlying Unit ......cc.ccevvinvenininceeiiine e

Depth to
unit top

(f2)

0.0
1.8

5.0
10.0

11.0

15.5

Thickness
of unit

i

1.8
3.2

5.0
1.0

4.5

22.5



Appendix 2: Measured Sections and Core-Hole Logs

Siltstone, medium gray, shaly; contains abundant black macerated plant material
on stratification surfaces; includes some light brownish gray sideritic concre-
tions about 1-1.5 in. thick, and sparse laminae of very fine grained light gray

SANASEONE ..viiietiirtiie ittt sttt et st e s et e e s s b e s e st e e se e s e res s e aseraesrereereneeraenees 38.0 13.5
Shale, medium dark gray, black and coaly in lower 0.5 in. of unit ........cc.coocovverevevernnne. 51.5 0.2
Coal, black, bright, moderately friable; minor white calcite and pyrite on cleat sur-

faces and stratification planes (Lower Witteville coal)........cccevcvvecvevvveciecvecrveennns 51.7 1.0
Sandstone, medium gray, fine-grained; contains abundant black macerated plant

FraAGIMENES c..vii ettt ettt e e st e et e et e e sa e e san e eaee s et sreesaeenraeeteeerreas 52.7 0.1
Underclay, dark gray; contains black carbonized plant fragments and coal streaks ... 52.8 0.6
Siltstone, medium gray, shaly; laminated and bioturbated in part; grades into

UNAETIYING UNID ..ovvieiieiiiiiee ettt st e s e st e e sevbes s ssasesssseessesbessansestesasens 53.4 1.0
Sandstone, medium light gray, fine-grained, noncalcareous, massive; includes some

black macerated plant material ..........ccccviiiiiiiiiiieenirc e 54.4 _0.6

Total Depth 55.0

Core-Hole Log 19

NWUuNEUNWYNEYMNWY sec. 18, T. 11 N, R. 18 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture at north end of farm pond 1,700 ft
FWL and 60 ft FNL. Field notebook designation C-MM-28. (Surface elevation, estimated from topographic
map, 638 ft.)
Depth to  Thickness
unit top of unit

(fv )
Clay, brownish gray, sandy; contains organic matter (80il) ........cccoevvivineienieecneenennen. 0.0 2.5
Clay, pale yellowish brown, silty, sandy, oxidized ........cccccocecvrirvinieeriiniee e 2.5 5.5
Sand, grayish orange; very fine grained, with ~20% coarse-grained material;
clayey, OXIAIZEA .......cccccoieviiieieiicceerc st nr e e e ss st re e s se e e ree e e e raeeeararaaen 8.0 5.0
KREBS GROUP

McAlester Formation

Sandstone, pale yellowish brown with grayish orange bands, very fine grained;

interbedded with shale and clay ironstone concretions; light brownish gray with

grayish black bands below 16 ft .......coooviiviiieiiii e e 13.0 5.0
Shale, grayish black with light brownish gray bands, interbedded with very fine

grained sandstone laminae and layers up to 1.75 in. thick; includes some light

brownish gray sideritic CONCretions .......c.cvveiieiiieeriieniee it rereeerees e seesseesanesenoane 18.0 5.2
Sandstone, medium light gray with dark gray bands, shaly, very fine grained,

wavy-laminated and cross-bedded, noncalcareous; contains abundant black

macerated plant material on stratification surfaces.........ccccvvveeeeiiiiiciinniieniiecneee. 23.2 _16.8

Total Depth 40.0

Core-Hole Log 20

SWUuNWILSEWUMSWUSEY sec. 10, T. 12 N, R. 14 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Field notebook designation C-MM-3. (Surface elevation,
estimated from topographic map, 684 ft.)
Depth to  Thickness
unit top of unit

(ft) 62
Silt, grayish brown; contains abundant organic material (S0il) ......c.cccovvvevrvrrereenrnncnane 0.0 18
Clay, moderate yellowish brown, color changes to dusky yellow at 8 ft, silty;
mottled with moderate reddish orange spots in upper 2 ft ........ccccoevivieeeiiicconiineen. 1.8 8.2
CABANISS GROUP
Senora Formation
Shale, yellowish gray, moderately weathered, clayey; includes some moderate
reddish brown ironstone CONCIEtIONS ........cveviieeeriierirerierererererenereseereenetssesessiresens 10.0 3.0
Shale, medium to light gray, clayey; includes numerous bands of moderate reddish
orange and dusky red ironstone concretions ........cccceveereveriiecriicnienin e 13.0 7.0

Shale, olive gray to medium gray with moderate yellowish brown clay-ironstone
concretions 0.5—1 1n. thicK .....cooiriiiiiiiri e e e 20.0 10.5



Appendix 2: Measured Sections and Core-Hole Logs

Shale, medium gray to dark gray; includes black carbonaceous plant fragments on
stratification surfaces; contains several hard, medium light gray siderite layers

0.5-1 in. thick............... A eresmeteressesseesteeteeareraesaeteaaeerearee e R et e e ete e tesesnsenseensenbarseetaans 30.5 4.5
Shale, grayish black, silty; interbedded with light gray, very fine grained, even-
bedded sandstone layers ~1 in. thick irregularly spaced throughout the unit ........ 35.0 5.5
Total Depth 40.5
Core-Hole Log 21

SEUSEWMSWYSEY sec. 10, T. 12 N, R. 14 E., McIntosh County. Well cored by Oklahoma Geological Survey;
lithologic descriptions by LeRoy A. Hemish. Field notebook designation C-MM-9. (Surface elevation, estimated
from topographic map, 681 ft.)
Depth to  Thickness
unit top of unit

i) )
Silt, pale yellowish brown, sandy; contains abundant organic material (soil) .............. 0.0 15
Sand, moderate brown, silty, well-rounded ..........c..ccoorerrvererriiiiciienecerree e 1.5 1.5
CABANISS GROUP
Senora Formation

Shale, moderate brown; contains black and dark reddish brown gravel-size particles

of weathered clay IrONStONE .........cccvvvirieiiiiieieni e s e e aennes 3.0 3.0
Shale, dark yellowish brown, contains brownish black fragments of ironstone ........... 6.0 4.0
Shale, pale yellowish brown, clayey, soft, weathered .........ccccevvervrcecrirnrrrnrcncncrnncnceen. 10.0 3.0
Shale, light olive gray to olive gray; contains dark reddish brown ironstone concre-

tions ~1 in. in diameter and layers of ironstone ~0.5 in. thick .....ccccocencriniennnins 13.0 9.0
Shale, brownish gray, sandy, very highly calcareous, weakly indurated, feels gritty .. 22.0 0.6
Shale, brownish gray; sandy; noncalcareous, highly gypsiferous; contains some

poorly preserved fossil shells; feels Gritty......ccoveeerciiiinnirinrrirnrcr e 22.6 0.4
Coal, black, modrately friable; light brown and white gypsum on stratification

surfaces (Mineral [Eram] €0al) ........ccccoeiiriririiineinneeneniiencie et ceeeeeens e snerceanes 23.0 1.0
Underclay, dark gray, slickensided; contains abundant black carbonized plant

iz Tog 00 1<Y 117 S OO PRSP TP USRS 24.0 2.3
Shale, medium dark gray with medium gray bands, silty; contains some small

lenses of pyrite and abundant black carbonized plant fossils ........cccccvrvermrinniiine 26.3 9.7

Total Depth 36.0
Core-Hole Log 22

NWUNWUNWYLNWYENWY see. 1, T. 12 N, R. 16 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture 40 ft FNL and 2,600 ft FEL. Field note-
book designation C-MM-46. (Surface elevation, estimated from topographic map, 622 ft.)
Depth to  Thickness
unit top of unit

v 7
Sand, grayish brown, very fine grained, silty, contains organic material ..................... 0.0 1.0
Clay, dark yellowish brown, gravelly; contains rounded clasts of very fine grained
ferruginous SANASLONE ......cccvvivvvrvereeinrerrrctc e e e e e 1.0 7.5
KREBS GROUP
Boggy Formation
Shale, dusky yellow to light olive gray with light brown bands, silty, noncalcareous;
contains weathered clay-ironstone concretions occurring in layers ~0.5 in. thick ... 8.5 3.4

Shale, dusky yellowish brown, silty, hard, fractured; contains light brown layers of

clay-ironstone concretions 0.125 to 0.5 in. thick; includes white calcite deposits

on some stratification surfaces and in fractures .......c.cccoiveniinininiiien e, 11.9 4.1
Siltstone, medium dark gray, shaly; contains small spheroidal pyrite masses

~0.125 in. in diameter, and minor calcite on stratification surfaces; includes

sparse laminae of very fine grained sandstone as well as some small bioturba-

BIOML FEALUTES 1ovovivvecrieirreireeetecesvreetese e e s e e ssae s e cese s e sreene s smcosbs shs s bnssb s saaeabssabasnsennesanerns 16.0 30.2
Sandstone, medium gray and light gray, very fine grained, shaly, micaceous, non-
calcareous, bedding highly contorted; soft-sediment slump features abundant ...... 46.2 0.7

Siltstone, medium dark gray, shaly, includes sparse laminae of very fine grained
sandstone, bioturbated ..........ceveecriniciniiii e e 46.9 4.1



Appendix 2: Measured Sections and Core-Hole Logs

Shale, medium dark gray, silty, noncalcareous; includes sparse laminae of very

fine grained sandstone; contains some partially pyritized burrow fillings in

upper 10 ft and calcareous brachiopod fossils in lower 3.5 ft of unit .......ccccccococe.ee. 51.0 20.5
Shale, dark gray to grayish black, contains abundant pyrite-filled burrows ~0.375

in. thick and up to 2 in. long; includes calcareous brachiopod fossils and white

calcite on stratification surfaces in lower 5 in. of unit........cocoeeecciiiinencicnncnnnn. 71.5 1.9
Shale, grayish black, contains abundant white calcareous brachiopod shells;
includes several light brownish gray sideritic concretions 0.5-2.5 in. thick ............ 73.4 5.6

Shale, grayish black to black, hard; contains minor white calcite along facture sur-

faces; includes some light brownish gray sideritic concretions 0.5-1 in. thick;

fossil brachiopod shells sparsely distributed from 90 to 92 ft; highly carbonaceous

and coaly with pyrite crusts in bottom 1 in. of Unit ......c.coviviiiviiniciiniicire 79.0 15.0
Coal, black, bright, moderately friable; contains white calcite veinlets and pyritic

laminae; includes a 0.5-in.-thick, dark gray shale parting 4 in. above bottom

of unit (Wainwright €oal) ........cccciiiiiiiiiienienin it e 94.0 13
Underclay, dark gray, burrowed, slickensided.........c.c.ccoevrirvverrriceneniiecnrencinneneees 95.3 0.3
Sandstone, medium gray and light gray, very fine grained; wavy-bedded, shaly

and bioturbated in upper 2 in.; fine-grained and massive in lower part with

black macerated plant fragments abundant .........ccccccoevcrniciiiiin 95.6 _06

Total Depth 96.2

Core-Hole Log 23

SWuNEWUNEWUSEYSEY sec. 11, T. 12 N, R. 16 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture at west edge of small farm pond 156 ft
FEL and 1,140 ft FSL. Field notebook designation C-MM-45. (Surface elevation, estimated from topographic
map, 700 ft.)

Depth to  Thickness
unit top of unit

) o
Sand, moderate reddish brown, silty, unconsolidated contains organic materials....... 0.0 1.5
KREBS GROUP
Boggy Formation
Sandstone, dark yellowish orange and moderate reddish brown, very fine grained,
clayey, highly broken and weathered .......c.cccoovvvirciicniiniinicc e 1.5 2.5
Sandstone, moderate yellowish brown, very fine grained, well-indurated ................... 4.0 4.5
Sandstone, pale yellowish brown with moderate brown bands; very fine grained,
shaly, noncalcareous, cross-laminated, partly weathered ... 8.5 3.0

Sandstone, light gray and medium dark gray, interlaminated with shale, very fine

grained, noncalcareous, cross-laminated, bioturbated; contains abundant black

macerated plant fragments on stratification surfaces ..o 115 10.5
Sandstone, medium dark gray with sparse light gray laminations, very fine grained,

noncalcareous, cross-laminated; contains abundant black macerated plant frag-

ments on stratification surfaces; grades into underlying unit ...........cccoccconvennnne 22.0 10.0
Siltstone, medium dark gray, shaly, micaceous, noncalcareous, includes sparse
laminae of light gray, very fine grained sandstone; grades into underlying unit .... 32.0 5.0

Shale, medium dark gray, noncalcareous, silty; contains light brownish gray

sideritic concretions ~0.5 in. thick; minor pyrite on stratification surfaces;

includes some medium dark gray siltstone containing sparse laminae of light

gray, very fine grained sandstone; slickensided in places .........ccccoceveiiininiinnennnns 37.0 47.5
Shale, black; includes some light brownish gray sideritic concretions ~0.5 in. thick... 84.5 2.5
Shale, black, calcareous, hard, brittle; includes sparse white calcite laminae and

fossil shells; contains some minor pyrite and pyritized brachiopod shells; includes

light brownish gray sideritic concretions ~1 in. thick that are pyritic in part;

SHCKEINSIAGA ...oivviieii ittt e et et st e s sesn e et ss b e aesaressmnesanassnbessrbesanessn 87.0 12.2
Shale, medium dark gray, soft, noncalcareous, bioturbated; contains some pyrite-
filled burrows and pyritized shells in upper 6 in. of Unit ........ccocoviiiiniininnn, 99.2 0.8

Shale, grayish black, fractured, noncalcareous; contains light brownish gray

sideritic concretions up to 2 in. thick; includes white calcite on fracture sur-

faces, in fossil shells, and in sideritic concretions .......c.cccvvevecvcnierieinnieeeieie 100.0 9.7
Shale, black to grayish black, noncalcareous, hard, brittle, contains sparse veinlets

of white calcite; includes abundant light brownish gray sideritic concretions

about 0.125 to 1 in. thick; fractured, slickensided ........c..cccovvnireiiirireincciiniiniiinene, 109.7 21.0
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Shale, black, noncalcareous; contains abundant discontinuous laminae of pyrite

and some small pyritized brachiopod shells ........ccccoevcevreiinmiecnciinin e, 130.7 0.3
Shale, medium gray with medium light gray and light brownish gray bands,

laminated, noncalcareous; contains some pyritized brachiopods and sideritic

concretions 0.125 to 0.5 in. thick ......ccccvvvvnniiiienec e, 131.0 9.0
Shale, dark gray to grayish black, hard, noncalcareous, includes some light brown-

ish gray silty laminae, bioturbated in part, slickensided; contains sparsely dis-

tributed brachiopod fossils and rare pyritized burrows; pyrite-filled burrows

abundant from 154.7 to 155 ft and from 157.5 t0 158 ft ..ceeveiieeciinieieir e 140.0 18.0
Shale, medium gray to medium dark gray, hard, silty, obscurely cross-laminated,

noncalcareous; bioturbated; includes rare pyrite-filled burrows; contains light

gray sideritic concretions up to 2 in. thick ......coccieevreniviniene e 158.0 20.5
Shale, black to dark gray, hard, brittle, weakly calcareous; contains some small
pyritized burrows and medium gray sideritic concretions up to 2 in. thick ............. 178.5 3.8

Sandstone, medium dark gray and light gray, very fine grained, shaly, noncal-
careous, cross-laminated to wavy-laminated in part; soft-sediment deformation
features common; bioturbated in places; contains abundant black carbonized
PlANt fTAZMENES ....oiviicieceieceir et e s r et b sae e bes e e s s aesaaresbaesaneereses 182.3 _7.7

Total Depth 190.0

Core-Hole Log 24

NWUNE“SWYSWYUNWY sec. 16, T. 12 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled at east edge of small pond on hill south of old barn
400 ft FWL and 2,400 ft FNL. Field notebook designation C-MM-18. (Surface elevation, estimated from topo-
graphic map, 583 ft.)
Depth to  Thickness
unit top of unit

) )

Silt, dark yellowish brown, clayey, unbedded; contains organic material (soil) ........... 0.0 2.0
Clay, light brown, highly sandy, soft; contains some subangular coarse gravel

consisting predominantly of sandstone ........ccccccvereviininic 2.0 3.0

KREBS GROUP
Boggy Formation

Shale, dark yellowish brown; contains fragments of moderate reddish brown

ironstone, Weathered .........ccocriiiieeniii ettt e s 5.0 1.5
Shale, medium dark gray to dark gray with dark yellowish brown mottling;

contains fragments of moderate reddish brown ironstone, partially weathered ..... 6.5 1.5
Shale, grayish black with light brown to moderate reddish brown staining on

Stratification SUITACES ....vcvecii ettt eas s 8.0 6.0
Shale, grayish black to black, hard, brittle; contains sparse white calcitic fossil

shell fragments and some light brownish gray sideritic concretions 1 in. thick ...... 14.0 19.0
Limestone, medium gray to medium dark gray, impure, shaly, highly fossiliferous,

brachiopod shell fragments abundant (Inola Limestone) .........cccccoviiiininniiinnnnn, 33.0 1.1
Coal, black, bright, moderately friable; pyrite and white calcite on cleat surfaces;

includes a highly carbonaceous, coaly, calcareous shale in upper 0.5 in. of unit

(BIUEJACKEE CORL) ..evuviireeiiieiiiirieeir ettt s a s e 34.1 0.2
Underclay, very light gray, bedding obscure or absent, feels soapy; grades into

UNAETLYING UNIE .vviieiiiieicieiieeseneeee ettt ss e e e eres b s sbe s sabssn b s s e s enb e entansns 34.3 2.5
Shale, medium gray, sandy, bedding obSCUre ........cccovcereeierenrceeeniiii e, 36.8 1.2
Sandstone, medium gray, massive, very hard; very fine grained; contains dis-

seminated PYTITE ..o 38.0 0.2
Shale, dark gray to grayish black, brittle; includes some 0.5- to 2-in.-thick light

brownish gray sideritic concretionary layers; calcareous from 50.5 to 52 ft, with

sparse white fossil shell fragments included; contains some pyrite nodules

as much as 11in. in diameter ... s 38.2 45.8
Shale, black, includes some 0.5- to 2.5-in.-thick sideritic concretions; contains

sparse, white calcareous fossil shell fragments in lower 1 ft of unit ........c.cccceeee 84.0 3.3
Limestone, dark gray, impure, shaly; contains abundant fossil hash .......................... 87.3 0.2
Shale, black to grayish black, noncalcareous; white calcite deposits included in

veinlets; Silty in 1oWer 1N, ...t 87.5 0.3

Shale, medium dark gray, silty, noncalcarecus, slickensided; grades into under-
IFINE UNIE 1ottt st ba s bbb s e e b e s 87.8 0.7
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Siltstone, medium light gray, shaly, noncalcareous; contains abundant black
carbonized plant fossils in IoWer PATt ......cccccovviiiiicecie it
Sandstone, light gray, medium gray in part, silty, very fine grained; contains
abundant black carbonized plant fossils; micaceous, noncalcareous, wavy-
laminated in part, bedding contorted in places; cross-bedded; plant fossils
well preserved in bottom 2 ft of unit, seed-fern leaves abundant ............................
Siltstone, medium gray, shaly; contains well-preserved, black carbonized plant
fossils and streaks of coal
Shale, Black, COALY ......coieii et st b e era e sannes
Coal, black, bright, very friable; includes some pyrite and minor white calcite on
cleat surfaces (SECOT COAL) ......cveviiiiriiice e e ene e b e e sen e saraes
Shale, dark gray, silty in lower part; contains coal streaks and abundant black
carbonized plant Material.........coocciviiriiiiieieniene e srees
Sandstone, medium gray to dark gray with light gray bands, very fine grained,
silty, shaly, micaceous, wavy-laminated, noncalcareous, bedding contorted
in part; contains black carbonized plant fragments, cross-bedded in places;
includes some light brownish gray concretions up to 1 in. in diameter; contains
massive beds of fine-grained sandstone 18-24 in. thick..........ccccciiciiiininiii e,

Total Depth

Core-Hole Log 25

SWUuNEV“NEWUSE“SWY: sec. 23, T. 12 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological Sur-
vey; lithologic descriptions by LeRoy A. Hemish. Drilled in meadow at high point on bluff overlooking tributary

106.9

11

15.4

0.5
0.1

0.8

0.5

61

of Elk Creek 2,400 ft FWL and 1,040 ft FSL. Field notebook designation C-MM-44. (Surface elevation, estimated

from topographic map, 642 ft.)

Sand, dark reddish brown, very fine grained, silty; contains organic material ............

KREBS GROUP
Boggy Formation
Sandstone, moderate reddish brown, clayey, very fine grained, weathered .................
Sandstone, dark yellowish orange to grayish orange to pale yellowish brown,
very fine grained, clayey, well-indurated ........cc.coovvecrerinicnivcninncrrce e,
Sandstone, pale yellowish brown streaked with moderate reddish orange, very fine
grained, interbedded with very pale orange to grayish orange clay, weathered......
Sandstone, moderate reddish brown, fine- to medium-grained, noncalcareous,
cross-bedded, oxidized......coccoevivvnrieriercrie e
Shale, grayish orange to medium gray, soft, clayey
Shale, black with light brown bands; iron-oxide deposits on stratification surfaces
ANA IN FPACLUTES ..oiivieiiiiiceiie et ee st e ser e s sbee e s bt s esntasasenesnneessanness
Shale, dark gray to grayish black; includes some light brownish gray sideritic
concretions up to 2 in. thick; contains minor pyrite; fractured, siickensided ...........
Shale, dark gray, noncalcareous; includes some medium light gray sideritic
concretions up to 1.5 in. thick; slickensided ......ccccccoccveriiricceincinencc e,
Limestone, medium dark gray, impure, silty, fossiliferous, broken shell fragments
ADUNAANT ...ooeiie e et e e e et e sene s e mee s bt e be s s r e e e
Shale, dark gray, silty; includes thin layers of white calcite on some stratification
SUTTACES .1vtivvreieririereieeie e e e ee et e e e e st e e s ateesestee s b s e sreesateeenbnesenraesennenaneressbassoresssnaesas
Siltstone, medium dark gray, shaly, noncalcareous, contains well-preserved black
carbonized plant fossils on stratification surfaces; includes light brownish gray
sideritic concretions up to 1 in. thick, slickensided..........coocveververieiivcnscininienienene
Sandstone, light gray with medium gray bands, very fine grained, shaly, micaceous,
noncalcareous, cross-laminated, contains black macerated plant fragments ..........
Sandstone, medium gray with sparse light gray bands and laminae, very fine
grained, shaly, micaceous, noncalcarecus, wavy-laminated; contains sparse
black carbonized plant fosSIlS ........ccovieiireiiiiiiie e
Sandstone, light gray and medium gray, shaly, very fine grained, micaceous, non-
calcareous, cross-laminated in part; includes sedimentary slump features; con-
tains black macerated plant fragments ......c...c.oocceviviiiiiiicii
Sandstone, medium gray with light gray laminae, very fine grained, micaceous,
noncalcareous, uniformly stratified; includes a few bioturbation features; con-
tains sparse black carbonized plant fragments; grades into underlying unit ..........

Depth to
unit top

(0
0.0

69.0

69.1

69.2

79.2

80.0

84.2

88.0

Thickness
of unit
)
0.8

2.2
6.0

14

0.1

10.0

0.8

4.2

3.8

17.2
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Shale, dark gray, sandy, silty, noncalcareous; contains light brownish gray siderite-

filled burrows and sideritic concretions up to 1.5 in. thick; slickensided; includes

sparse black carbonized plant compPresSsions .......cccevevcririerriecniennieneenreneerenesenes e 105.2 5.7
Sandstone, light gray with dark gray bands and laminae, very fine to fine-grained,

noncalcareous; micaceous, bedding contorted, cross-bedded in part; includes

abundant black macerated plant fragments (Bluejacket Sandstone) ............ccen..... 110.9 4.1

Total Depth 115.0

Core-Hole Log 26

NW1SELUNWYUNWYNWY sec. 25, T. 12 N., R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture at northwest corner of farm pond 450
ft FNL and 465 ft FWL. Field notebook designation C-MM-41. (Surface elevation, estimated from topographic
map, 661 ft.)
Depth to  Thickness
unit top of unit

(ft) f
Sand, grayish brown, very fine grained, silty; contains organic material .........c........... 0.0 1.5
Sand, pale brown, very fine grained, Clayey ........ccccceeoiiicieciiiciiiiinecc e 1.5 1.0
Clay, moderate orange pink to moderate reddish brown, sandy; contains gravel-size
clasts Of SANASIONE ......cueiieiiiiiiieiie e e e sttt st e s eiee e 2.5 4.0
KREBS GROUP
Boggy Formation
Sandstone, moderate reddish brown, very fine grained, shaly, bioturbated; oxidized;

becomes grayish orange at 11 ft........ccovieeiiiiiiii e e 6.5 6.0
Shale, grayish black to dark gray with moderate yellowish brown ironstone con-

cretionary bands; color of bands changes to light brownish gray below 20 ft;

some pyrite crusts on stratification surfaces; fractured, slickensided; includes

rare limestone nodules about 1-1.5 in. in diameter; contains white calcite vein-

lets and possible shell fragments from 21 to 22.6 ft; 1- to 2-in.-thick sideritic

concretions abundant below 25 fh.........ocoviveioiiiieic e 12.5 59.5
Shale, grayish black to black; contains scattered, well-preserved white fossil shells

and shell fragments ..o e e 72.0 3.8
Limestone, dark gray, impure, shaly, highly fossiliferous, brachiopods abundant ...... 75.8 0.2
Shale, black; includes white calcite on some stratification surfaces .........c.ccccevniveeenns 76.0 04
Coal, black, moderately friable; white calcite on stratification surfaces (Secor Rider

COAL) 1ttt e s r et h et et et E e s esrterate s saessane e 76.4 0.1
Underclay, medium light gray, silty, extensively burrowed; contains black carbon-

ACEOUS TALETIAL ...veiiviiee et ieeette et ee e cte e cre s e et e e e s re e e s st e e eabeesabeesssabeesenanerenennres 76.5 04
Shale, medium gray, wavy-bedded, burrowed ...........ccoceviereiiiiiniiciinii i 76.9 0.8
Shale, black; contains pyrite-filled burrows, pyritized and calcareous brachiopods;

white calcite on some stratification surfaces; calcareous below 83 ft; silty in part 77.7 15.8
Shale, grayish black, silty, hard, burrowed; contains numerous thin strata filled

with very fine grained, light gray calcareous sandstone; pyrite abundant .............. 93.5 7.6
Coal, black, bright, moderately friable; contains thin lenses and laminae of pyrite;

calcite on cleat surfaces (Secor CO8L) ......cvvvirviriiiierie e 101.1 0.5
Shale, grayish black, COALY .......ciiviiiiiiiiiiinierinree e snsaien s 101.6 0.2
Shale, medium gray, silty at base of unit 101.8 0.2

Siltstone, medium light gray, shaly, wavily interlaminated with very fine grained
sandstone, noncalcareous; contains some filled burrows; slump structures
ADUNAANT ©1oiiieirirircceee ettt st ee e see e e r st n e sre e et s ab e ers 102.0 2.9

Sandstone, light gray, fine-grained, micaceous, noncalcareous; includes abundant
black macerated plant material on stratification surfaces; wavy-laminated in
PATE 1ottt s et R e e b e s e b s e e ee e e aree s 104.9 44

Siltstone, light brownish gray, sandy, shaly, hard, noncalcareous..............ccccovvvinnins 109.3 0.3

Sandstone, fine- to medium-grained, micaceous, noncalcareous; black macerated
plant material abundant on stratification surfaces; wavy-laminated in part;
includes rare light brownish gray sideritic concretions 0.5-0.75 in. thick
(Blugjacket SANASEONE) .....cccveeeeiiieirirerererieesieerere ettt et s ses e s s 109.6 1.3

Sandstone, medium dark gray with light gray wavy bands, very fine grained,
shaly, noncalcareous, micaceous; includes abundant black macerated plant
material and some bioturbation features; fine- to very fine grained and light
gray with medium dark gray shaly bands below 126.7 ft........ccocccovviniinicinnniannnn. 110.9 4

Total Depth 160.

o Ko
[l
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Core-Hole Log 27

NWUSWUSEUNWY:NWY: sec. 26, T. 12 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in pasture at southeast corner of farm pond 1,080
ft FNL and 600 ft FWL. Field notebook designation C-MM-21. (Surface elevation, estimated from topographic
map, 620 ft.)
Depth to  Thickness
unit top of unit

) 2
Silt, grayish brown with light brown mottling, sandy, unbedded, contains organic
MALEET (SOLL) .vviiieiriiiieie ettt ee e etb e e e e csa e eemare s s rer e e re e seneneseebeean 0.0 2.0
Silt, dusky yellowish brown, unbedded .........ccoocvieeiiiiiiiire e e 2.0 2.0
Sand, moderate yellowish brown, silty, clayey, very fine grained; contains gravel-
size clasts of light brown to dark reddish brown weathered sandstone ................... 4.0 4.0
KREBS GROUP
Boggy Formation
Sandstone, dark reddish brown, very fine grained, well-indurated .......ccc..c.cccceeernennns 8.0 0.2
Shale, pale yellowish orange, soft, clayey, weathered ..........ccccocviremieiciniiiniiennninin, 8.2 2.8
Shale, light gray with dark yellowish orange streaks; includes some weathered
stringers of light brown clay ironstone ........ccccccovriiiiiiiieinc e 11.0 1.1

Shale, dusky brown with dark reddish brown and dusky red bands; includes

several layers of weathered ironstone ~0.5 in. thick; becomes predominantly

grayish black in bottom 18 in. ...cccciiiiiieniiiiinieinicneser ettt s 12.1 4.3
Sandstone, dusky yellowish brown to pale yellowish brown with some medium

light gray layers, very fine grained, micaceous, noncalcareous, wavy-bedded

and cross-laminated, well-indurated ..........cooceeveviieiiiin e e 164 2.1
Shale, brownish black to grayish black with light brown bands containing bluish
white selenite CryStals ...t 18.5 1.0

Sandstone, very light gray with moderate reddish brown and dark gray streaks, very
fine grained, micaceous, cross-laminated and wavy-bedded in part, bioturbated in

places; abundant black macerated plant material on stratification surfaces .......... 19.5 4.0
Siltstone, medium dark gray, grades into underlying unit ........c..ccccconiivnniriniennnnnn. 23.5 1.2
Shale, medium gray, SIIEY ......ccocii ittt ceeeree e res e b ses e e snne 24.7 0.9

Sandstone, medium gray, very fine grained, silty, shaly, micaceous, some pyrite on
stratification surfaces; wavy-laminated in upper 6 in.; includes stringers of light
gray sandstone throughout; contains sparse, well-preserved fossil plant material

such as seed-fern l1eaves ..........cvevvieriiiiiie i e 25.6 12.7
Shale, dark gray, noncalcareous, includes well-preserved fossil plant compressions;

becomes silty in lower 2 ft and grades into underlying unit ..........cocoiiiiiiiinnnnn. 38.3 4.7
Siltstone, dark gray, shaly; includes some laminae of very fine grained sandstone .... 43.0 0.8
Sandstone, medium light gray with medium gray laminae, very fine grained, non-

calcareous, wavy-1laminated ..........ccccceririieieriiieerr s 43.8 0.6

Sandstone, medium dark gray, silty, shaly, very fine grained, noncalcareous; in-

cludes some thin stringers of coal in lower part; contains well-preserved plant

compressions; bioturbated in places ........ccoveerviiiineiniiin 444 7.7
Sandstone, medium light gray, massive, fractured, very fine to fine-grained, non-

calcareous; contact with underlying unit irregular; sand-filled burrows extend

downward 2-3 in. into Unit DEloW ....c.cccieeiiirvinerrcen e e 52.1 0.4
Shale, dark gray, slickensided, noncalcareous; includes sparsely distributed light

brownish gray sideritic concretions ~1 in. thick; becomes grayish black at 68 ft;

includes sparse, white, calcareous brachiopod shells in lower 3 ft of unit ............... 52.5 23.9
Siltstone, medium dark gray, shaly; bedding disturbed at contact with overlying

170 0¥ 4 O P OO OR PR 76.4 0.3
Sandstone, medium dark gray, silty, shaly, very fine grained, massive, noncalcar-

EOUS .eeiereeeee e iineeeeeieteeaaseeesaaaeasnreeaeresseeeeatesseesararesanese s b b e s s e s s e e e e st b e s e be s e sebrs e bR n e b e e aares 76.7 0.3
Siltstone, medium dark gray, shaly, bioturbated; grades into underlying unit............ 77.0 0.3
Shale, grayish black, noncalcareous ..........cooevieecriiiiniiniiniiniie e 77.3 1.0

Sandstone, medium dark gray, very fine grained, silty, shaly; contains well-preserved
fossil plant compressions on stratification surfaces; includes some light brownish

gray sideritic concretions about 0.5-1.5 in. thick; slickensided along fractures ...... 78.3 22.2
Sandstone, very light gray with dark gray streaks and bands, fine-grained, noncal-

careous; bedding highly contorted; scour-and-fill features abundant........c............. 100.5 2.3
Sandstone, medium dark gray, very fine grained, noncalcareous, laminated; in-

cludes some very thin coal SETINZErs ....cccccevireiiiiriiric e e 102.8 14

Sandstone, very light gray with medium dark gray laminae and bands,very fine
grained, shaly, noncalcareous, wavy-laminated .........ccocveiivinininnniniin e 104.2 4.3
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Sandstone, medium dark gray with sparse, very light gray laminae, very fine
grained, silty, shaly, nonealcareous; includes well-preserved plant compressions
on stratification surfaces; contains minor coal streaks and macerated plant
material in Places ..o e 108.5 26.5

Total Depth 135.0

Core-Hole Log 28

SWUNEWUNWYNWYNEYs sec. 26, T. 12 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Field notebook designation C-MM-42, (Surface elevation,
estimated from topographic map, 633 ft.)
Depth to  Thickness
unit top of unit

47, {ft)
Sand, moderate brown, silty; contains organic material ............ccocvvvvivvreernieesecreenns 0.0 0.5
KREBS GROUP
Boggy Formation

Sandstone, grayish orange to dark reddish brown, very fine grained; contains hard

iron-oxide cemented concretions; includes some clayey layers, ripple-marked;

contains abundant plant IMPresSSions .......ccoeveereeiiiriieeereecenireeressreerree e essreesnesenes 0.5 5.5
Coal, black, very impure and shaly, soft, SMULLY .........ccceveevverceerirerrr e e 6.0 0.2
Shale, grayish orange pink and moderate reddish orange, weathered ......................... 6.2 1.0
Coal, black, very friable, impure, shaly, pyritic, iron oxide on cleat surfaces (Secor

7072 Y ) PSR 7.2 2.0
Shale, black, coaly; contains abundant plant compressions, pyritic.......cccoceiveveecreernnns 9.2 4.8
Underclay, medium light gray, silty, slickensided.........cccccoeovvitierivrirerevreereeeceeceereeene 14.0 3.0
Shale, medium light gray, silty, fractured, slickensided ..........coccevvereiriinnneeccenccrnerenneee 17.0 13.0
Sandstone, medium dark gray and medium light gray, very fine grained, shaly,

noncalcareous; bedding highly contorted; slump and plume features abundant;

includes some medium dark gray, slickensided, silty shale layers up to 3 in.

thick (Bluejacket SAndStOne).......ccecveieieieiiiiieiereee e s e e sree e e sineee e saeeas 30.0 7.3
Shale, medium dark gray, highly silty, noncalcareous; slickensided; contains some

very fine grained sand Clasts .......cocecciiriiieriiiriie e 37.3 2.8

Sandstone, medium dark gray and medium light gray, very fine grained, silty,

shaly, noncalcareous, cross-bedded in part; contains scour-and-fill, slump, and

microfault features; includes slickensided medium dark gray shale beds up to

2 A1 EHICK ceeeiiiee ettt e e e e s e e s re s e nesennte s e sreaeasare s e neas 40.1 9.7
Siltstone, medium dark gray, shaly, noncalcareous; includes abundant light brown-

ish gray silty shale-filled burrows, slickensided; contains some minor laminae

of very fine grained SAandStONe ........cccoveevieiirveenirierinen it e 49.8 9.1
Sandstone, medium dark gray and light gray, very fine grained, shaly, noncalcar-
eous, slump features common, bedding contorted in places, fractured .................... 58.9 11.1
Siltstone, medium dark gray, shaly, noncalcareous, slickensided, fractured; bio-
turbated in places; contains some very fine grained sand clasts .......cc..ccocooeiiiiiinns 70.0 _10.0
Total Depth 80.0
Core-Hole Log 29

NEUSEVuSWUuNWYNEY sec. 26, T. 12 N, R. 17 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Field notebook designation C-MM-43. (Surface elevation,
estimated from topographic map, 637 ft.)
Depth to  Thickness
unit top of unit

v (ft)
Sand, pale yellowish brown, silty; contains organic material .........cccococoviiiinnninnnnnnn 0.0 1.5
Gravel, moderate yellowish brown, clayey; contains rounded sandstone clasts
Up t0 €OArse Gravel S1Z€ ......vvvvveieie e s 1.5 6.5
Clay, moderate yellowish brown, sandy, Soft .........ccceorvrininiiinii e 8.0 2.0
Sand, moderate brown, clayey, soft, very fine grained ..........ccecnirviniiiiiininiiinecenne 10.0 1.0
KREBS GROUP
Boggy Formation

Coal, black, very soft, smutty, weathered (Secor Rider coal) ........ccovuevvvrriicniiinnncnennnns 11.0 0.1



Appendix 2: Measured Sections and Core-Hole Logs

Underclay, dusky yellowish brown; contains black carbonized plant fragments ......... 11.1 0.2
Shale, dark yellowish brown to dark gray, silty; contains dark yellowish orange

iron-oxide deposits on stratification surfaces in upper part, weathered .................. 11.3 1.7
Sandstone, medium dark gray and medium light gray, very fine grained, wavy-

bedded, interlaminated with shale, bioturbated in part; slump features common .. 13.0 4.7
Coal, black, very shaly, soft, fissile; contains minor pyrite .......c..cccoccviiriniiininnienns 17.7 0.1
Underclay, medium gray; contains black carbonized plant fragments; includes

some minor veinlets of white calcite .......c.coveieiiiiiiiii 17.8 0.3

Sandstone, medium dark gray and medium light gray, very fine grained, interlami-
nated with shale, noncalcareous, wavy-bedded and cross-laminated; bioturbated

in part; contains abundant black carbonized plant material ... 18.1 4.1
Shale, dark gray and highly carbonaceous in upper part, medium gray in lower

07 ¥ U PO UO SO O P UUTR OIS 22.2 0.9
Sandstone, medium dark gray with black coal streaks and medium gray shale

laminae, very fine grained .........ccccovioniiereciiiii s 23.1 0.2
Shale, medium gray; includes a 0.25-in.-thick coal stringer at top of unit .................. 23.3 0.3
Sandstone, medium dark gray and medium light gray with black streaks, very

fine grained, shaly, coaly; bedding highly contorted .........ccccocooviiiiiinin 23.6 1.0
Coal, black, moderately friable, includes a 0.75-in.-thick pyrite nodule ....................... 24.6 0.2
Sandstone, medium dark gray with medium light gray bands, highly carbonaceous,

very fine grained, bedding contorted .........cocceieiiriininnineiii 24.8 0.2
Coal, black, bright, moderately friable; peacock coal; contains some pyrite laminae

(SECOT COALY c.vviiiriiireeetreciteereie et e ar e rier e s eee e st e sre e s ta e st b e ses et s s be s srae s sanesrnseeneaassbnasars 25.0 1.5
Shale, black, highly carbonaceous, coaly in upper part; contains coal layers up to

0.25 in. thick, PYTILIC ..oveviereerrii et s st 26.5 35

Total Depth 30.0

Core-Hole Log 30

SWUNWLNWYLSWY sec. 30, T. 12 N, R. 18 E., McIntosh County. Well cored by Oklahoma Geological Survey;
lithologic descriptions by Robert O. Fay. Drilled 635 ft south and 10 ft east of NW corner of SW¥% of sec. 30.
Field notebook designation OGS Coal Borehole 8. Rockbit drill 0-85 ft; cored 85-118.5 ft. (Surface elevation,
estimated from topographic map, 659 ft.)
Depth to  Thickness
unit top of unit

v (v
Clay, brown and gray, in part S01l .....cccocoierirciiii e 0.0 10.0
Clay, brown, overlies bedrock unconformably........ccccoeviiiiiiiiniii e 10.0 45
KREBS GROUP
Boggy Formation
1) TN LT 3 ) o WU OO PSPPI 14.5 8.5
Shale, gray; water at 28 ft (set 4 in. casing t0 30 ) ... 23.0 10.3
SANASIOMIE, ETAY cvvvvveerreereieieireerrereeaeeeser e sremeeesesar b es s st e e seabeebesbeesresenesbs e bt assassasasesanss 33.3 0.2
Shale, gray, contains siderite nodules from 46 to 81 ft ... 33.5 47.5
Shale, dark gray, contains siderite nodules ...t 81.0 3.9
Coal, black, banded, bituminous; includes gray shale parting from 86.75 to 86.9 ft
ST T T 1 ) U OO OO SOOI PPPPORS 84.9 2.1
Underclay, medium gray, nonbedded, noncalcareous, contains rootlets ...........c.c......... 87.0 1.0
Shale, medium dark gray, interlaminated with sandstone, bioturbated, slump
structure, disturbed bedding .........cccovceenieniiin 88.0 7.2
Sandstone, light gray, fine-grained, clayey, slightly micaceous, contains shale
laminae, contains 3 sideritic bands and some indistinct slump structures.............. 95.2 12.6
Shale, medium dark gray, interlaminated with gray sandstone laminae..................... 107.8 10.2
Sandstone, light gray, fine-grained, clayey ... 118.0 0.5
Total Depth 118.5

Core-Hole Log 31

SEUSWIUNWINWYSWY sec. 33, T. 12 N, R. 18 E., McIntosh County. Well cored by Oklahoma Geological
Survey; lithologic descriptions by LeRoy A. Hemish. Drilled in farmyard 312 ft FWL and 2,080 ft FSL. Field
notebook designation C-MM-40. (Surface elevation, estimated from topographic map, 661 ft.)
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Depth to  Thickness
unit top of unit

) (v
Sand, dusky yellowish brown, very fine, silty; contains abundant organic material ... 0.0 1.0
Clay, moderate brown to dark yellowish orange, sandy; contains subangular
clasts of grayish orange sandstone up to coarse gravel Size ..........ccvvereveeeevereerennn. 1.0 7.6
KREBS GROUP
Boggy Formation
Shale, moderate yellowish brown, interbedded with very fine grained silty sand-
SEONE, WEALHETEA ...iiuvieciiiiiiiiiicee ettt ree e e a e et e s aeeaeeees 8.6 1.1
Sandstone, light gray with medium dark gray bands, very fine grained, shaly,
wavy-bedded, noncalcareous, micaceous, black macerated plant material on
stratification surfaces; contains sedimentary slump features; cross-laminated
ATLDATE vttt ettt e et taea et et e b st e st st ebe st stsmeseneeenenesenennesesneeeneenenearen 9.7 32.0
Shale, dark gray to grayish black, highly carbonaceous; includes abundant
stringers of bright, hard coal in lower 2 in. of UNIt ......ccovviveiveeeieeeree e eeenns 41.7 0.4
Coal, black, friable; pyrite on cleat surfaces, impure; contains thin shale partings
(Lower WItteVille COAL) ...cecviiiieceieiceiee ettt se e seeesseea 42.1 0.5
Shale, black, carbonaceous; includes abundant thin stringers of bright hard coal ...... 42.6 0.8
Shale, dark gray, silty, burrowed in 10Wer Part .........ccccovcuecereereereeeeeeeeesereseeseasreens 43.4 1.0
Siltstone, medium dark gray with light gray laminae of very fine grained sandstone,
wavy-bedded, shaly, NONCAICATEOUS .......occovvieiiieiiieeeeeeee et eeeeer v areseeees e 444 0.8
Sandstone, light gray with medium gray shale laminae, very fine grained, mica-
ceous, wavy-bedded, bioturbated in upper part; bedding contorted in part;
black macerated plant material abundant on stratification surfaces; cross-
BeAAEA ..ottt ettt er et n et ean 45.2 _b52.8
Total Depth 98.0

e ]
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APPENDIX 3: Analyses of Coals

In Table A3-1, the analyses are grouped first by township and
range, progressing from south to north and west to east, respec-
tively. Within each township block, coal analyses are listed accord-
ing to the age of the data report, from oldest to youngest. Coal beds
are arranged alphabetically by name within the age group. Aver-
ages of the data from two or more analyses were computed only if:
(1) samples of the coal were collected in the same township; (2)
data were reported in the same year; (3) analyses were performed

on coal samples from the same coal bed; (4) analyses were reported
under identical conditions, such as “as received basis” or “moisture
free basis”; and (5) analyses were done in the same laboratory.

Table A3-2 contains data from individual samples of coal col-
lected and analyzed by OGS personnel. Listing of analyses is al-
phabetical, by names of coal beds. Location of sample sites can be
obtained by referring to the map numbers (see footnote a, Table
A3-2).

TABLE A3-1. — AVERAGE ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

Proximate Analysis (%)

Free Number of
Coal bed Sample Volatile Fixed Sulfur swelling analyses Data Year
Township/Range and rank®  condition® Moisture® matter carbon  Ash° (%) Btu/lb index (whole seam) source! reported

TION, RI3E Croweburg 1 3.2 34.1 374 253 5.2 10,073 3 1 OGS 1983
hvAb 2 N/A 352 38.7 26.1 53 10,406
3 N/A 47.7 52.3 N/A — 14,088

TION, RI8E Rowe 1 3.7 325 58.0 5.9 1.0 13,393 3 1 OGS 1986
— 2 N/A 33.7 60.2 6.1 1.0 13,903
3 N/A 36.0 64.0 N/A — 14,803

TIIN, R16E Secor 1 1.5 35.1 59.1 4.3 1.0 14,415 8 3 OGS 1983
hvAb 2 N/A 35.7 60.0 4.3 1.0 14,632
3 N/A 37.3 62.7 N/A — 15,289

Secor 1 6.6 31.0 50.5 11.9 1.6 12,082 2% 1 OGS 1983
hvBb 2 N/A 332 54.1 12.7 1.7 12,936
3 N/A 38.0 62.0 N/A — 14,824

Secor Rider 1 0.9 34.7 47.5 16.9 9.1 12,328 7 1 OGS 1983
hvAb 2 N/A 35.1 47.9 17.0 9.2 12,441
3 N/A 422 57.8 N/A 14,997

Secor Rider 1 10.0 26.8 41.6 21.6 2.3 9,058 1) 2 OGS 1983
— 2 N/A 30.4 472 224 2.4 10,230
3 N/A 39.2 60.7 N/A — 13,333

Secor 1 1.6 313 46.5  20.6 7.8 11,374 7 1 0GS 1986
hvAb 2 N/A 31.8 473 209 7.9 11,559
3 N/A 40.2 59.8 N/A — 14,620

TiIN, RI7E Lower 1 22 35.6 55.9 6.3 37 13,905 — 1 Company 1981
Witteville 2 N/A 36.5 57.1 6.4 3.8 14,219
— 3 N/A 38.9 61.1 N/A - 15,194

Peters 1 4.5 31.8 443 19.4 6.8 11,566 — 2 Company 1981
Chapel 2 N/A 332 463  20.5 7.2 12,081
3 N/A 41.7 583 N/A — 15,150

Secor 1 5.6 31.2 57.8 5.4 0.6 13,178 7% 2 Company 1981
— 2 N/A 33.8 §1.3 5.7 0.6 13,044
3 N/A 35.0 650 N/A — 14,788

Stigler 1 1.7 33.1 57.0 8.2 3.9 13,079 5% 6 Company 1981
— 2 N/A 33.7 58.0 8.3 3.9 13,305
3 N/A 36.8 63.2 N/A — 14,499

Lower 1 4.2 334 58.0 4.4 2.2 13,935 8 3 Company 1982
Witteville 2 N/A 34.9 60.5 4.6 2.3 14,537
3 N/A 36.6 63.4 N/A — 15,239

Secor 1 2.8 32.9 58.2 6.1 0.7 14,004 8 2 Company 1982
— 2 N/A 33.8 59.9 6.3 0.7 14,412
3 N/A 36.1 63.9 N/A — 15,385

Secor Rider 1 2.9 35.7 57.1 42 2.3 14,215 8 1 Company 1982
- 2 N/A 36.8 58.9 4.3 2.4 14,644
3 N/A 38.5 61.5 N/A — 15,306

Rowe 1 3.2 33.6 57.5 5.7 14 13,984 8 1 OGS 1983
— 2 N/A 34.7 59.4 5.9 i4 14,443
3 N/A 36.9 63.1 N/A — 15,344

Secor 1 1.1 339 59.7 5.3 1.2 14,295 84 3 OGS 1983
hvAb 2 N/A 34.3 60.3 5.4 1.2 14,457
3 N/A 36.3 63.7 N/A — 15,292

Secor Rider 1 0.6 32.5 46.9  20.0 11.1 11,793 7 3 OGS 1983
hvAb 2 N/A 32.7 472  20.1 11.1 11,868
3 N/A 40.9 59.1 N/A — 14,860
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TABLE A3-1 (Continued). — AVERAGE ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

Proximate Analysis (%)

Free Number of
Coal bed Sample Volatile Fixed Sulfur swelling analyses Data Year
Township/Range and rank* condition® Moisture° matter carbon Ash® (%) Buw/lb index (whole seam) source’ reported
Stigler 1 1.0 32.6 58.5 7.9 4.9 14,044 8% 1 OGS 1983
hvAb 2 N/A 329 59.1 8.0 5.0 14,186
3 N/A 35.8 64.2 N/A — 15,416
Stigler 1 3.0 31.9 54.5 10.6 5.6 13,348 7% 1 0GS 1984
hvAb 2 N/A 32.9 56.2 10.9 5.7 13,762
3 N/A 36.9 63.1 N/A - 15,456
Lower 1 1.5 35.6 56.0 6.9 3.0 13,950 8 2 OGS 1985
Witteville 2 N/A 36.2 56.8 7.0 3.1 14,164
hvAb 3 N/A 39.0 61.0 N/A — 15,228
Peters 1 1.8 349 51.0 12.3 5.5 13,183 7 2 OGS 1985
Chapel 2 N/A 35.5 52.0 12.5 5.6 13,432
hvAb 3 N/A 40.6 594 N/A — 15,345
Secor 1 1.8 337 58.3 6.2 0.9 14,103 8 3 OGS 1985
hvAb 2 N/A 343 59.4 6.3 1.0 14,363
3 N/A 36.6 63.4 N/A — 15,326
Secor Rider 1 1.2 323 40.9 25.6 8.0 10,892 5 2 OGS 1985
hvAb 2 N/A 32.7 41.4 25.9 8.1 11,029
3 N/A 4.1 55.9 N/A — 14,879
Lower 1 1.3 36.0 56.5 6.3 33 13,969 81 1 OGS 1986
Witteville 2 N/A 36.5 572 6.4 3.3 14,149
hvAb 3 N/A 39.9 61.1 N/A — 15,111
Peters 1 1.4 32.1 49.1 17.4 8.3 12,157 7% 1 0GS 1986
Chapel 2 N/A 32.6 49.8 17.6 8.4 12,330
hvAb 3 N/A 39.5 60.5 N/A — 14,972
Secor 1 1.6 31.1 47.3 20.1 6.3 11,633 7 1 OGS 1986
hvAb 2 N/A 31.6 48.0 204 6.4 11,823
3 N/A 39.7 60.3 N/A — 14,852
T1iN, R18E Secor 1 1.7 334 57.7 7.2 2.2 13,977 7% 1 Company 1983
- 2 N/A 34.0 58.6 7.4 2.3 14,216
3 N/A 36.6 63.4 N/A- — 15,351
Secor 1 24 339 60.4 3.4 0.5 14,569 814 1 0GS 1988
hvAb 2 N/A 347 61.8 34 0.5 14,922
3 N/A 36.0 640 N/A — 15,452
Secor Rider 1 3.1 31.9 46.2 18.8 8.2 11,595 74 1 OGS 1988
avAb 2 N/A 32.9 47.7 19.4 8.5 11,967
3 N/A 40.8 59.2 N/A — 14,848
TI2N, RI4E Mineral 1 14.2 36.8 37.6 11.3 2.3 9,454 0 1 OGS 1985
hvCb 2 N/A 43.0 43.8 13.2 2.7 11,024
3 N/A 494 50.6 N/A — 12,703
T12N, R16E Wainwright 1 2.0 30.5 429 246 2.5 10,761 6 1 0GS 1986
hvAb 2 N/A 31.1 438 25.1 2.6 10,981
3 N/A 41.6 584 N/A — 14,661
TI2N, RI7E Secor 1 4.5 31.5 56.9 7.1 1.2 13,299 7 6 Company 1978
— 2 N/A 33.1 59.5 7.4 1.3 13,920
3 N/A 35.7 64.3 N/A — 14,815
Secor 1 4.1 28.8 60.2 6.9 0.9 13,441 — 5 Company 1978
— 2 N/A 30.1 62.7 7.2 1.0 13,960
3 N/A 32.4 67.6 N/A — 15,056
Secor 1 9.5 34.8 48.4 7.3 0.5 11,308 — 1 Company 1979
— 2 N/A 38.5 53.6 7.9 0.6 12,454
3 N/A 41.9 58.1 N/A — 13,608
Secor 1 1.5 342 60.3 4.0 0.9 14,508 814 1 OGS 1982
hvAb 2 N/A 34.7 61.2 4.1 0.9 14,729
3 N/A 36.2 63.8 N/A — 15,352
Secor 1 1.6 34.0 59.3 5.1 0.6 14,282 8 1 OGS 1983
hvAb 2 N/A 34.6 60.3 5.1 0.6 14,514
3 N/A 36.5 63.5 N/A — 15,294
Secor 1 5.5 27.5 49.1 17.9 1.0 10,575 7] 2 0GS 1983
— 2 N/A 29.2 52.1 18.7 1.1 11,215
3 N/A 36.0 640 N/A — 13,839
Bluejacket 1 1.5 29.2 299 395 34 8,590 2% 1 OGS 1985
hvAb 2 N/A 29.6 303 40.1 3.5 8,718
3 N/A 49.4 50.6 N/A — 14,551
Secor 1 1.5 34.7 55.7 8.1 1.3 13,684 8 1 OGS 1985
hvAb 2 N/A 35.2 56.6 8.2 1.3 13,898
3 N/A 38.4 61.6 N/A — 15,144
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TABLE A3-1 (Continued). — AVERAGE ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

Proximate Analysis (%)

Free Number of
Coal bed Sample Volatile Fixed Sulfur swelling analyses Data Year
Township/Range and rank® condition® Moisture® matter carbon  Ash® (%) Btu/lb index (whole seam) source! reported

Secor 1 1.2 32.8 52.0 14.0 5.7 12,725 8 2 OGS 1986
hvAb 2 N/A 332 52.7 14.1 5.8 12,887
3 N/A 38.7 61.3 N/A — 15,010

Secor 1 1.8 — — 21.6 4.0 11,686 — 2 Company 1986
— 2 N/A - — 22.0 4.1 11,904
3 N/A — — N/A — 15,246

Secor 1 3.0 33.0 56.0 8.0 1.0 13,500 9 1 Company —

— 2 N/A 34.0 57.8 8.2 1.0 13,917
3 N/A 37.0 63.0 N/A — 15,160

TI2N, RI8E Secor 1 1.0 35.2 51.8 12.0 6.2 12,709 — 1 0GS 1975
hvAb 2 N/A 35.6 52.3 12.1 6.3 12,837
3 N/A 40.5 59.5 N/A — 14,608

Secor 1 5.1 31.3 51.7 5.9 1.9 13,153 — 2 Company 1976
— 2 N/A 33.0 60.8 6.2 2.0 13,861
3 N/A 35.2 64.8 N/A — 14,776

Stigler 1 1.7 343 51.8 12.2 4.0 13,029 — 1 Company 1978
— 2 N/A 34.9 52.7 12.4 4.0 13,247
3 N/A 39.8 60.2 N/A — 15,122

Stigler 1 0.7 333 52.0 14.0 4.2 12,865 7 1 OGS 1982
— 2 N/A 335 52.4 14.1 4.2 12,956
3 N/A 39.0 61.0 N/A — 15,083

Stigler 1 13.5 30.5 52.7 3.3 0.6 10,613 — 1 OGS 1982
— 2 N/A 353 60.8 3.9 0.7 12,269
3 N/A 36.7 63.3 N/A — 12,767

Lower 1 1.0 34.0 54.0 11.0 5.2 13,403 7% 1 0GS 1983
Witteville 2 N/A 343 54.6 11.1 5.3 13,538
hvAb 3 N/A 38.6 61.4 N/A — 15,231

Secor 1 2.7 29.4 50.7 17.2 5.4 11,331 - 8 Company 1983
- 2 N/A 30.3 52.0 17.7 5.6 11,620
3 N/A 37.0 63.0 N/A — 14,128

Lower 1 3.1 333 53.7 9.9 5.6 13,292 7 1 OGS 1984
Witteville 2 N/A 344 55.4 10.2 5.7 13,820
hvAb 3 N/A 38.3 61.7 N/A — 15,278

Lower 1 1.7 21.9 290 474 2.6 7,280 44 1 OGS 1986
Witteville 2 N/A 22.3 29.5 48.2 2.6 7,406
hvAb 3 N/A 43.0 57.0 N/A — 14,292

Secor 1 1.8 — — 10.7 4.1 13,389 — 5 Company 1986
— 2 N/A — — 10.8 42 13,632
3 N/A — — N/A — 15,285

*hvAb, high-volatile A bituminous; hvBb, high-volatile B bituminous; hvCb, high-volatile C bituminous; — not classified.
*1 = as received; 2 = moisture-free; 3 = moisture- and ash-free.
°N/A, not applicable.

an ' n i wlia L IR ALIL o e
“Company, coai company ur otiier indusiry-relaied source; UGS, Ukialiomna Ui
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TABLE A3-2. — ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

(Samples collected by LeRoy Hemish and tested by the Oklahoma Geological Survey Chemistry Laboratory.)

Proximate Analyses (%)

Map Free Type of
?l;'llmll)le; Coal be({ and Sample Volatile Fixed Sulfur S‘fl‘;ﬁﬂa‘;‘g Year Sa;i‘t‘ge
Sample number U rank condition® s ... matter  carbon Ash (%) Btu/lb sampled
85C21H 24, Bluejacket 1 1.5 292 299 39.5 3.4 8,500 2% 1985 Core
PL 2A hvAb 2 N/A 296 303 40.1 3.5 8,718
3 N/A 494  50.6 N/A 14,551
83C51H (Upper 1, Croweburg 1 2.4 40.0 42.7 14.9 4.8 11,994 7 1983 Core
;3m5 1'2)' of split Pl 1A hvAb 2 N/A 410 438 152 5.0 12,292
P 3 N/A 484 516 N/A 14,503
83C52H (Middle 3 in. 1, Croweburg 1 4.9 234 214 443 45 6749 % 1983 Core
of split sample) Pl 1A hvBb 2 N/A 246 288 46.6 7,098
3 N/A  46.1 53.9 N/A 13,290
83C53H (Upper 7.5 1, Croweburg 1 2.9 34.3 39.6 232 4.8 10,306 5 1983 Core
;ﬂiif;gnwg)ﬁ in.of p 1A hvBb 2 N/A 353 40.8 23.9 5.0 10,610
P p 3 N/A 464 536 N/A 13,946
83C54H (Lower 7.5 1 Croweburg 1 4.1 275 296 38.8 6.4 7,716 1 1983 Core
;n-“?fsgglwg)” in.of pj 1A hvBb 2 N/A 287 308 40.5 6.7 8,048
P p 3 N/A 482 518 N/A 13,529
83C62H (Upper 7in. 41,  Lower Witteville 1 0.9 327 520 143 8.8 12,728 1% 1983  AcSM
of split sample) Pl 2A hvAb 2 N/A 331 52.5 14.4 8.9 12,863
3 N/A 386 614 N/A 15,034
83C63H (Middle 7 in. 41,  Lower Witteville 1 1.1 340 573 7.6 42 13,92 8 1983 AcSM
of split sample) Pl 2A hvAb 2 N/A 34.3 58.0 7.7 4.3 14,151
3 N/A 372 628 N/A 15,331
83C64H (Lower 9 in. 41,  Lower Witteville 1 0.9 348 531 11.2 3.3 13,504 7 1983 AcSM
of split sample) Pl 2A hvAb 2 N/A  35.1 53.6 11.3 3.3 13,633
3 N/A 396 604 N/A 15,369
84C81H (Upper 13 40,  Lower Witteville 1 3.3 320 552 9.5 6.5 13,299 % 1984  AcSM
in. of split sample) PL 2A hvAb 2 N/A 33.1 57.1. 9.8 6.7 13,755
3 N/A 367 633 N/A 15,248
84C82H (Lower 13in 40,  Lower Witteville 1 2.9 346 521 10.4 4.6 13,285 7 1984  AcSM
of split sample) Pl 2A hvAb 2 N/A 35.7 53.6 10.7 4.7 13,685
3 N/A 399  60.1 N/A 15,324
85C26H 18,  Lower Witteville 1 1.3 359 541 8.7 3.3 13,606 T 1985 Core
PL 2A hvAb 2 N/A 364  54.8 8.8 3.3 13,790
3 N/A 399  60.1 N/A 15,117
85C27H 15,  Lower Witteville 1 1.7 354 578 5.1 2.8 14,295 8 1985 Core
PL 2A hvAb 2 N/A 360 588 5.2 2.9 14,539
3 N/A 380 620 N/A 15,340
86CTH 13,  Lower Witteville 1 1.3 360 565 6.3 3.3 13,969 81 1986 Core
PL 2A hvAb 2 N/A 365 572 6.4 3.3 14,149
3 NA 399 611 N/A 15,111
86C10H 31,  Lower Witteville 1 1.7 219 290 47.4 2.6 7,280 4% 1986 Core
Pl 2A hvAb 2 N/A 223 295 482 2.6 7,406
3 N/A 430 570 14,292
85C12H 21,  Mineral (Eram) 1 142 368 376 11.3 2.3 9454 0 1985 Core
Pl 1A hvCb 2 N/A 430 438 13.2 27 11,024
3 N/A 494  50.6 N/A 12,703
85C23H (Upper 13 14, Peters Chapel 1 0.6 135 471 18.8 7.7 12,209 7 1985 Core
in. of split sample) PL 2A hvAb 2 N/A 337 474 18.9 78 12,289
3 N/A 416 584 N/A 15,160
85C24H (Lower 13 14, Peters Chapel 1 0.9 369  53.0 9.2 43 13,898 T4 1985 Core
in. of split sample) Pl 2A hvAb 2 N/A 372 53.5 9.3 44 14,018
3 N/A 410 590 N/A 15,456
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TABLE A3-2 (Continued). — ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

Proximate Analyses (%)

Map Frlec Type of
number*  Cga] bed and Sample Volatile  Fixed Sulfur swelling Year Saf_"ch
Sample number *L 1L rank® condition® \poispre matter  catbon  Aqh (%) Buib ™% sampled S
85C32H 11, Peters Chapel 1 2.9 34.6 52.0 10.5 5.0 13,312 7 1985 Core
Pl 2A hvAb 2 N/A 35.6 53.5 10.9 5.2 13,711
3 N/A 40.0 60.0 N/A 15,382
86C8H (Upper 11 in. 10, Peters Chapel 1 0.9 29.9 44.6 24.6 11.2 10,988 6% 1986 Core
of split sample) Pl. 2A hvAb 2 N/A 30.2 45.0 24.8 11.3 11,087
3 N/A  40.1 59.9 N/A 14,741
86COH (Lower 11 in. 10, Peters Chapel 1 1.9 34.2 53.6 10.3 5.3 13,326 8% 1986 Core
of split sample) Pl 2A hvAb 2 N/A 34.8 54.7 10.5 5.4 13,580
3 N/A 39.0 61.0 N/A 15,172
83C41H 26, Rowe 1 3.2 33.6 57.5 5.7 1.4 13,984 8 1983 Cb
PL. 2A — 2 N/A 34.7 59.4 5.9 1.4 14,443
3 N/A 36.9 63.1 N/A 15,344
86C2H 1 Rowe 1 3.7 32.5 58.0 5.9 1.0 13,393 3 1986 SP
Pl 2A — 2 N/A 33.7 60.2 6.1 1.0 13,903
3 N/A 360  64.0 N/A 14,803
82C26H (Upper 6 in. 37, Secor 1 1.4 34.0 59.2 5.4 0.8 14,285 8 1982 AcSM
of split sample) Pl. 1A hvAb 2 N/A 345 60.1 5.4 0.8 14,488
3 N/A 6.5 63.5 N/A 15,315
82C27H (Lower 8 in. 37, Secor 1 1.5 344 61.0 3.1 0.9 14,667 84 1982 AcSM
of split sample) Pl. 1A hvAb 2 N/A 35.0 61.8 32 0.9 14,890
3 N/A 36.2 63.8 N/A 15,382
83C2H 6. Secor 1 1.4 34.4 57.2 7.0 1.5 13,967 T4 1983 AcSM
Pl 1A hvAb 2 N/A 35.0 57.9 7.1 1.5 14,165
3 N/A 37.7 62.3 N/A 15,248
83C3H 36, Secor 1 1.6 34.0 59.3 5.1 0.6 14,282 8 1983 AcSM
Pl 1A hvAb 2 N/A 34.6 60.3 5.1 0.6 14,514
3 N/A 36.5 63.5 N/A 15,294
83C6H 33, Secor 1 3.0 25.8 44.4 26.8 0.6 9955 % 1983 Cb
Pl 1A — 2 N/A 26.6 458 27.6 0.6 10,263
3 N/A 36.7 63.3 N/A 14,175
83C7H (Upper 12 in. 38, Secor 1 9.8 29.8 55.3 5.1 1.4 11,234 0 1983 AbSM
of split sample) Pl 1A - 2 N/A 33.1 61.2 5.7 1.5 12,454
3 N/A 35.1 64.9 N/A 13,207
83C8H (Lower 12 in. 38, Secor 1 6.2 28.7 52.0 13.1 1.5 11,155 1 1983 AbSM
of split sample) Pl 1A - 2 N/A 30.6 55.4 14.0 1.6 11,892
3 N/A 35.6 64.4 N/A 13 8281
83C24H 13, Secor 1 1.8 35.2 59.2 3.8 0.8 14,479 8% 1983  SpAcSM
PL 1A - 2 N/A 35.9 60.3 3.8 0.8 14,746
3 N/A 37.3 62.7 N/A 15,333
83C26H 24, Secor 1 1.5 34.6 61.0 2.9 0.7 14,745 8 1983 AcSM
PL 1A hvAb 2 N/A 35.2 61.8 3.0 0.7 14,967
3 N/A 36.3 63.7 N/A 15,426
83C36H 23, Secor 1 1.0 33.6 59.5 5.9 0.6 14210 8% 1983 AcSM
PL. 1A hvAb 2 N/A 339 601 6.0 0.6 14,356
3 N/A 36.1 63.9 N/A 15,266
83C38H 25, Secor 1 0.8 33.5 58.5 7.2 2.3 13,931 8% 1983 AcSM
Pl 1A hvAb 2 N/A 33.8 59.0 7.2 2.3 14,048
3 N/A 36.4 63.6 N/A 15,184
83C40H 11, Secor 1 1.2 35.8 61.0 2.0 0.6 14,800 8% 1983 AcSM
Pl 1A hvAb 2 N/A 36.2 61.8 2.0 0.7 14,984
3 N/A 37.0 63.0 N/A 15,287
83C42H (Upper 10 9, Secor i 4.7 32.7 54.1 8.5 1.5 12,133 1% 1983 TP
in. of split sample) Pl. 1A hvBb 2 N/A 34.4 56.7 8.9 1.6 12,735
3 N/A 37.7 62.3 N/A 13,978
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TABLE A3-2 (Continued). — ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

Proximate Analyses (%)

Map Free Type of
(nIE‘IlmII)CZI; Coal bedb and Sample Volatile  Fixed Sulfur S‘;ﬁg;‘g Year sasrirtlg’le
Sample number s rank condition® ,, ... . matter carbon Ash (%) Btu/lb sampled
83C43H (Middle 10 9, Secor 1 6.6 30.5  49.6 13.3 1.5 11,968 1% 1983 TP
in. of split sample) Pl 1A hvAb 2 N/A 32.7 53.1 14.2 1.6 12,814
3 N/A  38.1 61.9 N/A 14,938
83C44H (Lower 10 9, Secor 1 8.5 297 419 13.9 1.8 12,146 5 1983 TP
in. of split sample) Pl 1A hvAb 2 N/A 32.5 52.3 15.2 2.0 13,282
3 N/A 38.3 61.7 N/A 15,666
85C22H 24, Secor 1 1.5 34.7 55.7 8.1 1.3 13,684 8 1984 Core
Pl 1A hvAb 2 N/A 352 56.6 8.2 1.3 13,898
3 N/A 384 616 N/A 15,144
85C25H 14, Secor 1 2.6 32.1 58.5 6.7 0.8 13,862 8 1985 Core
Pl 1A hvAb 2 N/A 33.0 60.1 6.9 0.8 14,236
3 N/A 35.4 64.6 N/A 15,291
85C29H 17, Secor 1 1.4 35.5 59.2 3.9 1.4 14,535 8 1985 Core
Pl 1A hvAb 2 N/A 360  60.0 4.0 1.4 14,735
3 N/A 315 62.5 N/A 15,347
85C31H 12, Secor 1 1.5 33.5 572 7.8 0.6 13,912 8 1985 Core
Pl 1A hvAb 2 N/A 340 58.1 8.0 0.7 14,119
3 N/A 369 63.1 N/A 15,340
86C3H (Upper 10 in. 8, Secor 1 2.0 29.8 417 26.5 9.2 10,362 6% 1986 Core
of split sample) Pl 1A hvAb 2 N/A 30.4 2.6 27.0 9.4 10,573
3 N/A 417 58.3 N/A 14,490
86C4H (Middle 10 in. 8, Secor 1 1.4 322 489 17.5 75 11,898 7 1986 Core
of split sample) Pl 1A hvAb 2 N/A 32.6 49.6 17.8 7.6 12,064
3 N/A 397 60.3 N/A 14,671
86C5H (Lower 10 in. 8, Secor 1 1.5 31.8 48.8 17.9 6.8 11,863 8 1986 Core
of split sample) Pl 1A hvAb 2 N/A 323 496 18.1 6.9 12,046
3 N/A 39.5 60.5 N/A 14,715
86C611 13, Secor 1 1.6 31.1 47.3 20.1 6.3 11,633 7 1986 Core
Pl 1A hvAb 2 N/A 31.6  48.0 20.4 6.4 11,823
3 N/A 39.7 60.3 N/A 14,852
86C11H 26, Secor 1 1.3 33.3 51.8 13.6 49 12,763 84 1986 Core
Pl 1A hvAb 2 N/A 33.7 52.5 13.8 5.0 12,934
3 N/A  39.1 60.9 N/A 15,006
86C12H (Upper 9 in. 29, Secor 1 1.3 33.0 52.5 13.3 6.5 12,907 7% 1986 Core
of split sample) Pl 1A hvAb 2 N/A 33.4 53.2 13.4 6.6 13,078
3 N/A 386 61.4 N/A 15,107
86C13H (Lower 9 in. 29, Secor 1 1.0 31.7 51.9 15.3 6.6 12,467 8% 1986 Core
of split sample) Pl. 1A hvAb 2 N/A 32.1 52.5 15.5 6.7 12,594
3 N/A 379 62.1 N/A 11,903
88C2H 29, Secor 1 2.4 339 604 3.4 0.5 14,569 84 1988 AcSM
Pl 1A hvAb 2 N/A 14.7 61.8 3.4 0.5 14,922
3 N/A 360  64.0 N/A 15,452
83C1H 6, Secor Rider 1 23 22.9 35.2 39.6 3.9 8,128 1 1983 AcSM
Pl 1A hvAb 2 N/A 235 36.0 40.5 4.0 8,319
3 N/A 39.5 60.5 N/A 13,982
83C23H 13, Secor Rider 1 17.7 30.7  48.1 3.5 0.7 9,988 0 1983 AcSM
Pl 1A — 2 N/A 37.3 58.4 43 0.9 12,140
3 N/A 390 610 N/A 12,684
83C25H 24, Secor Rider 1 1.0 30.8 45.4 22.8 12.5 11,187 6% 1983 AcSM
Pl 1A hvAb 2 N/A 31.1 45.9 23.0 12.6 11,307
3 N/A 404 596 N/A 14,693
83C35H 23, Secor Rider 1 0.5 32.5 48.1 18.9 11.8 11,924 7 1983 AcSM
Pl 1A hvAb 2 NIA 327 48.3 19.0 11.9 11,985
3 N/A 403 59.7 N/A 14,803
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TABLE A3-2 (Continued). — ANALYSES OF COALS IN McINTOSH COUNTY, OKLAHOMA

Proximate Analyses (%)

Map Free Type of

pumber’  Coalbedand  Sample Volatile  Fixed Sulfur swellllg  Year ~ sample

Sample number U rank condition® proiimpe Mmatter  carbon Ay (%) Bu/lb sampled S

83C37H 25, Secor Rider 1 0.4 342 47.1 18.3 8.9 12,2600 7 1983 AcSM
Pl 1A hvAb 2 N/A 344 472 18.4 8.9 12,313
3 N/A 421 57.9 N/A 15,083

83C39H 11, Secor Rider 1 0.9 347 475 16.9 9.1 12,328 7 1983 AcSM
PL 1A hvAb 2 N/A 351 479 17.0 9.2 12,441
3 N/A 422 578 N/A 14,997

85C28H 17, Secor Rider 1 1.3 34.0 43.7 20.9 7.6 11,663 6% 1985 Core
Pl. 1A hvAb 2 N/A 34.5 443 21.2 7.7 11,819
3 N/A 437 563 N/A 15,002

85C30H 12, Secor Rider 1 1.1 305 381 30.3 8.5 10,121 4 1985 Core
Pl 1A hvAb 2 N/A 309 385 30.6 8.6 10,239
3 N/A 445 555 N/A 14,757

88C1H 29, Secor Rider 1 3.1 319 462 18.8 8.2 11,595 7% 1988 AcSM
Pl 1A hvAb 2 NA 329 417 19.4 8.5 11,967
3 N/A 408 592 N/A 14,848

82C33H (No measured section: Stigler 1 0.7 33.3 52.0 14.0 4.2 12,865 7 1982 SpAcSM
e - 2 NA 335 524 141 42 12,956
R. IBE) 3 N/A 390  61.0 N/A 15,083

82C34H 39, Stigler 1 135 305  S2.7 33 0.6 10,613 0 1982 RC
Pl. 2A - 2 NA 353 608 3.9 0.7 12,269
3 N/A 367 633 N/A 12,767

83C4H (Upper 9 in. 27, Stigler 1 0.9 33.6 579 7.6 4.1 14,149 8 1983 AcSM
of split sample) Pl 2A hvAb 2 N/A 33.9 584 7.7 4.1 14,278
3 N/A 36.7  63.3 N/A 15,469

83CSH (Lower 9 in. 27, Stigler 1 1.1 315 592 8.2 5.8 13,939 8% 1983 AcSM
of split sample) Pl 2A hvAb 2 N/A 31.8 60.0 8.2 5.9 14,094
3 N/A 346 654 N/A 15,353

84C83H 28, Stigler 1 3.0 319 545 10.6 5.6 13348 % 1984  AcSM
Pl 2A hvAb 2 N/A 329 562 10.9 5.7 13,762
3 N/A 369  63.1 N/A 15,456

86C14H (Sample of 22, Wainwright 1 2.0 300 416 26.4 2.7 10,440 5% 1986 Core
“?‘}?5“-“',5 in lbgggf)l Pl. 1A hvAb 2 N/A 30.6 425 27.0 2.8 10,652
ot 120 1. 3 N/A 420 580 N/A 14,583

86C15H (Sample of 22, Wainwright 1 1.9 324 471 18.6 2.0 11,817 8 1986 Core
'105“5“310 ‘*;'l-;":gcl‘l of Pl 1A hvAb 2 NA 330  48.0 18.9 2.0 12,043
= 3 NA 408 592 N/A 14,857

*Data point number on map (sample site) corresponds to measured section number or core-hole number, Appendix 2, this report. For type of sample site, see
right-hand column above.

*hvAb, high-volatile A bituminous; hvBb, high-volatile B bituminous; hvCb, high-volatile C bituminous; -- not classified.

°] = as received; 2 = moisture-free; 3 = moisture- and ash-free.

YAbSM, abandoned strip mine; AcSM, active strip mine; Cb, cutbank of stream; core, core hole; RC, road cut; SP, shale pit; SpAcSM, stockpile -
active strip mine; TP, Test Pit.

e
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Appendix 4: Cleat Orientations in Coals Sampled in McIntosh County, Oklahoma

Degrees of
Coal Face cleat Butt cleat separation* Location

Lower Witteville N. 35° W. N.65°E. 100 SEUSEUNEW“SWY sec. 26, T12N, R18E
N. 45°W. N.44°E. 89 SEUSENEY“SWY sec. 26, T12N, R18E
N. 45°W. N.48°E. 93 SWUuNEWSEY“SW sec. 26, T12N, R18E

Peters Chapel N. 48°W. N. 52°E. 102 NEUNWY“NWYUNEY sec. 26, T12N, R17E

Rowe N. 35°W. N.54°E. 89 SWuSWUNWYNWY sec. 25, T1IN, R17E

Secor N. 25°W. N.63°E. 88 SWuNWYSEWMNWY sec. 13, T11N, R16E
N.47°W. N.49°E. 96 SESWYSWYSEY: sec. 13, T11N, R16E
N.44°W. N.45°E. 89 SW4SEUNEYSEY: sec. 24. T11N, R16E
N.51°W. N. 39°E. 90 SWuSWYNEY“NWY sec. 14, T11IN, R17E
N. 50°W. N.40°E. 90 NEuUNE“NWYNEY sec. 14, T11N, R17E
N. 50° W. N.38°E. 88 NWSWYSEWUSEY: sec. 15, T11IN, R17E
N. 42°W. N.52°E. 9 SWuSEUNEYSWY sec. 6, T11N, R18E
N.47°W. N.45°E. 92 NE%uSWYUSWY:NWY sec. 3, T12N, R17E
N.44°W. N.44°E. 88 SWY%SEUNWYSEY: sec. 16, T12N, R17E
N.47°W. N.42°E. 89 NWuNWY“NEY“NEY sec. 21, T12N, R17E
N. 49°W. N.44°E. 93 NWuNWYNEY“NEY sec. 21, T12N, R17E

Secor Rider N. 46°W. N.40° E. 86 SEWuSWY“SWYSEY sec. 13, T11N, R16E
N.47°W. N.50°E. 97 SE“uSWUNEWSEY sec. 24, T11N, R16E
N. 49°W. N.44°E. 93 SWYSEUNEWSEY: sec. 24, T11N, R16E
N.53°W. N. 39°E. 92 SWYSWYNE“NWY sec. 14, T11IN, R17E
N.51°W. N. 38°E. 89 NEUNE%“NWYNEY: sec. 14, T11N, R17E
N.55°W. N.43°E. 98 NWYSWY%SE%SEY sec. 15, T11N, R17E
N. 38° W. N. 55°E. 93 SWuSEWUNE%SWY sec. 6, T1IN, R18E

Stigler N. 35°W. N.60°W. 95 NWUNWYUNWY%SWY sec. 36, T11N, R17E
N. 36°W. N.54°E. 90 SWLUSWYUNEYSWY sec. 36, T11IN, R17E
N. 60°W. N.30°E. 90 SWuSEXUNEYSEY sec. 3, T12N, R18E

*Separation is defined as the angular difference between the average face-cleat and butt-cleat directions. Ideal separation is 90°.
.~~~ )



