

















































































































Figure 15. Photographs of typical leaf compressions collected by
the writer from medium gray shale that overlies the Stigler coal
at the Stigler mine of Carbonex Coal Co.
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STOP 5

Stigler No. 9 (strip) mine of
Garland Coal and Mining Company of
Ft. Smith, Arkansas, also produces
from the Stigler coal bed. The
Stigler coal at this mine is medium-
volatile bituminous in rank, low in
sulfur content (0.5%), and is only
13-18 inches thick. Yet, the company
removed up to 120 feet of overburden
composed of unconsolidated clay, silt,
sand, and silty or clayey medium-
gray shale, to produce the coal. At
present the overburden averages 90-
100 feet thick. The Bucyrus Erie 1250-
B dragline, whose boom is 200 feet,
and whose bucket capacity is 30 cubic
yards, moves on walking pontoons, and
sets on shale overburden that has
been shot, 70 feet above the coal
bed. The dragline works southwards
along the one mile-long highwall in
about 6 weeks, and then it walks
northwards in less than a day to its
starting point. This method, along
with the large dozers that rip and
push the unconsolidated overburden
and the Tamaha Sandstone, is the
most efficient means of exposing the
Stigler coal.

The coal from this Federal lease
is shipped from Port Carl Albert by
barge down the McClellan-Kerr Arkansas
River Navigation System and reloaded
into oceangoing ships at New Orleans.
The ships pass through the Panama
Canal later on their voyage to Japan.
In 1976, about 159,000 short tons was
produced at this large strip mine. In
1977 the production was reported as
187,000 tons, although very little
was mined in December, because of the
recently concluded UMWA strike.

This is not a large-size mine from
the aspect of production. It is
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intermediate. The company reports a
plan to reach a maximum overburden of
140 feet, as the mine progresses and
deepens westward, following the dip
(Fig. 16).

The Stigler coal is underlain
by about 2 inches of underclay. The
coal is overlain by crumbly, medium-
light gray shale which contains rare
carbonaceous stem? fragments. The
gray shale is overlain by medium
to dark gray shale, which contains
siderite nodules and lenses.

The Stigler rider coal is 30-
35 feet above the Stigler coal, and
it is underlain by an underclay
unit 3.5 feet thick that contains
abundant Stigmaria (roots) that are
parallel to the bedding. Long rootlet
compressions and impressions occur
below the Stigmaria. Cleats in the
Stigler coal are so closely spaced (1/8
inch to 1/2 inch) that they contribute
to the friability and high Hardgrove
Grindability Index of the coal. The
cleats also cause broken, large and
small chunks of the coal commonly
to have a long axis perpendicular
to the top and bottom of the bed.
These properties combined with its
bright luster, thin, vitreous vitrain
layers, and numerous fusain layers,
makes the Stigler coal distinctive at
most places.

Chemically the Stigler coal is
similar to the Hartshorne coal except
that the Stigler commonly contains no
visible partings. A typical composite
analysis of 2 samples (OGS Field
Sample Nos. 74X5 and 74X6) of the
Stigler coal, 18 inches thick, in the
SE1/4 NE1/4 sec. 5, T. 9 N., R. 21
E., follows.



Proximate Analysis
As-received (percent)

Moisture 2.3
Volatile Matter 28.5
Ash 3.9
Fixed Carbon 65.3

100.0
Calorific value: 14,537 Btu.
F.S.I.: 9
Ash Fusion Temp.: 1I.D. 2,160 °

xh 2,214 °F

Fluid 2,264 °F

Two periods of reclamation are
represented at the mine. Most of the
area mined in sec. 4 (Fig. 16) was
reclaimed under a State law between
1968-1971. The area of sec. 5 was
reclaimed during the period of the
1971-1978 State law. Neither law
required preserving or returning
the soil. The soil was returned,
nevertheless, because of cooperation
between the company and State and
Federal regulatory agencies. At
present soil conservation and return
is part of the new Oklahoma and Federal
requirements, but Garland Coal &
Mining Company has been practicing
soil rehabilitation since at least
1971. The company has benefited the
city of Stigler, in numerous ways,
the most evident of which are a city
sanitary landfill and a city air strip
on the reclaimed area (Fig. 16).

The Stigler coal is a low-sulfur
(0.5-1.5%) coking coal in most of
Haskell County and west of Briartown
in Muskogee County. It is a medium-
volatile bituminous coal in rank in
most of the area except at Hoyt,
west of Whitefield, where it is high-
volatile B bituminous and also of use
for blast-furnace coke manufacture.
In east-central Haskell County and
in most of Le Flore County the sulfur

F
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Ultimate Analysis

(percent)

Carbon 82.7

Hydrogen 5.1

Oxygen 5.7

Nitrogen 1.9

Sulfur 0.8
96.2

OGS Analyst, D. Foster

content in the Stigler coal reaches
4.5%, thus making it unsuitable for
coke manufacture.

A laterally continuous deposi-
tional setting following a rapid
lowering of sea 1level has been
suggested for the origin of the
Stigler coal (Karvelot, 1972, p.
118). Busch (1959) showed evidence
for a southward orientation of the
Booch delta of the Warner Sandstone.
The relationship of the Stigler coal
to this delta is not certain. The
low-sulfur content of this coal is in
large part confined to Haskell County,
and it needs an explanation. Perhaps
the low sulfur peat formed during
regression when marine influence was
greatly diminished or absent.



32 33

Yy

g CITY OF STIGLER
@ AIRSTRIP

_{
t—————- M —< mMmZO—m

c’//
GARLAND COAL AND MINING CO

STIGLER NO. 9 MINE\

5

\——UNRECLAIMED

)
-

\—cn'v OF STIGLER
SANITARY LANDFILL
(ABANDONED)

Figure 16. Map showing location of active pit and reclaimed areas
at the Stigler No. 9 mine of Garland Coal and Mining Co.



The problem of determining
environments of deposition of the
remarkably high-quality Stigler coal
in Haskell County, can not be solved
without consideration of the total
distribution of the McAlester-Stigler
coal.

Early in the Thistory of
geologic studies when counties did
not exist and the area was called
the Indian Territory, the McAlester
coal of Pittsburg, Latimer, and Le
Flore counties was correlated with
the Stigler coal of Haskell County
(Drake, 1897). Taff (1899, p. 454)
collected an abundant fossil flora
from dark blue shale in the “roof” of
the McAlester coal in the McAlester
district. These plants are similar
to those that occur at Stop 4. Taff
(1905, p. 389-390) recognized that
the Stigler coal, north of the Sans
Bois Mountains and near the mouth of
the Canadian River, is a northern
extension of the McAlester coal.

On the other hand, Hendricks and
others, (1936 and 1939) believed the
Stigler coal was 30-80 ft above the
McAlester coal. The present writer
believes Hendricks’ Stigler (?) to be
the Upper McAlester-Stigler rider.
Oakes and Knechtel (1948, p. 6)
indicated a tentative correlation of
the McAlester coal with the Stigler
coal of Haskell County. Knechtel
(1949, p. 48) tentatively correlated
the McAlester coal with the Stigler
coal of Le Flore County. Results of a
palynological study show an excellent
correlation of the two coals (Morgan,
1955, p.40). Trumbull (1957, p. 348)
nevertheless, considered them as
separate coals but with some doubt.

The present writer concurs with
Drake (1897), Taff (1905), Oakes and
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Knechtel (1948), and Morgan (1955)
in correlating the Stigler with the
McAlester coal. The present writer’s
stratigraphic cross-section (Fig.
17) shows the McAlester and Stigler
coals correlated, the Stigler rider
and Upper McAlester coals correlated,
other thin, unnamed coals in the upper
part of the McAlester Formation,
and the 1lithofacies variations in
the associated strata. The interval
between the McAlester-Stigler coal
bed and the Upper McAlester-Stigler
rider coal bed (these are tentative
terms) increases southward from 15
feet at the Stigler mine of Carbonex
Coal Company (Stop 4) to approximately
60 feet in the Hughes-Fanshawe area
(boreholes 7 and 8, Fig. 17). Evidence
is lacking to suggest that the coals
merge or are a split of a single
coal bed northwards into Muskogee
and McIntosh counties, where only
the Stigler coal is present (Oakes,
1977).
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Figure 17. Stratigraphic cross section from western Haskell Co. to
eastern Latimer Co. showing correlation of the Stigler coal with the
McAlester coal and of the Stigler rider coal with the Upper McAlester
coal.
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Interval
(miles)

1.3

17.0

Interval
(miles)

53.0

8.0

1.2

Cumulative
(miles)

178.2

179.4
180.6
186.7
188.0

197.2
197.7

201.2

218.2

Cumulative
(miles)

271.2

279.2

280.4

Leave Stigler No. 9 mine, Garland
Coal & Mining Company, and turn
right (south) onto county road.

Intersection of county road and State
Highway 9. Turn right (west)

Enter Stigler

Railroad Crossing. Leave Stigler
Whitefield

Enterprise

Canadian Fork

State Highway 9 divides. Take State

Highway 9A (left) and head south to
McAlester

Crowder

Holiday Inn, McAlester,
OVERNIGHT STOP

ROAD LOG AND TEXT
SECOND DAY
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Leave Holiday Inn, McAlester.
Retrace route to Stigler via U.S.
Highway 69 north and State Highways
9A and 9 east.

Railroad crossing. Stigler.

STOP 6

Port Carl Albert (turn right, south).
Bottom-dump trucks empty

coal load into hopper. Coal is
crushed to 2x0 (2 inches maximum
size) and stored on pile. Maximum
storage is 10,000 short tons. Barges
contain 1,300 tons when full.

Leave Port Carl Albert. Turn right
(east) onto S.H. 9, cross bridge over
Sans Bois Creek. Turn right (south)
onto State Highway 26.



7.0 287.4

0.8 288.2

STOP 7

Great National Coal Corporation
has operated the McCurtain No. 2
strip mine since 1974, at 2 pits on
private leases, on which geologists
had not shown any coal (Oakes and
Knechtel, 1948). Federal coal leases
separate the East pit from the Karsh
pit. The Upper and Lower Hartshorne
coals, produced at the mine, are used
in coke manufacture. Production in
1974 was 45,000 tons, in 1975 it was
60,000, in 1976 it was only 9,000,
and in 1977, 86,000.

A rather busy map (Fig. 18)
(part of a current Hartshorne coals
project in Le Flore County) shows the
unlikely occurrence of the 2 pits on
a down-dropped faulted sliver of the
Hartshorne Formation on the Milton
anticline at McCurtain. Not all the
faults are shown. The throw of the
northernmost normal fault at the East
pit is at least 110 ft. Another fault
passes through the pit, and the
dip of the coals changes from 56°N to
32°N across this fault. The Karsh pit
contains at least 2 faults. At the
start up of this pit the dip was 45°.
The Upper and Lower Hartshorne coals
together are 6 feet thick; about 0.5-
1.0 ft of clayey shale separates them.
The operator recovered the coal with
an innovative technique, employing a
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Junction with east-west haul road.
Turn left (east). Property of Lone
Star Steel Company. Gob piles are
partly reclaimed. Abandoned mines
were in the Hartshorne coals.

Right (south) turn onto haul road.
Then cross railroad mine spur. Enter
Great National Corporation, McCurtain
No. 2 mine. Stop at guard house.
Beware of dog.

hydraulic impulse pick and a grade-
all scoop.

At this point the coal was
believed to have been absent in the
next cut northward. Then it was found
standing vertically. The next cut
northward uncovered the coals dipping
about 25°N close to the surface. See
Lee Catalano’s* sketch (Fig. 19) for
a preliminary interpretation of this
structurally complex area.

*Geology graduate student, Oklahoma
State University
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Figure 18. Map showing the Karsh pit and the East pit of the
McCurtain No. 2 strip mine. Structural contours on top of the
Hartshorne coal 1indicate the uplifted strata (including the coal
bed) on the north side of the western end of the Milton anticline,
Haskell County. Abandoned underground mines are shown in black.

(The base map is part of the U.S.G.S. McCurtain 7.5’ Topographic
Quadrangle map.)

PROXIMATE ANALYSES

Upper Hartshorne Coal
OGS Sample and pit

East pit M V.M Ash F.C. S Btu

75X62,63 1.0 21.4 3.2 74.4 0.5 14,930

Karsh pit

715X66 1.1 21.2 2.1 75.6 0.7 15,300
Lower Hartshorne Coal

East pit

75X64, 65 2.8 19.6 3.5 74.1 0.5 14,560

These analyses indicate that both coal beds are medium-volatile
bituminous in apparent rank.
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North

1150 ft.

South

scale in feet

4

2(11
0-

0

200

Figure 19. Cross section showing two faults and the Hartshorne
coal in the west end of the Karsh pit, McCurtain No. 2 mine.

Interval Cumulative
(miles) (miles)
0.8 289.0
0.4 289.4
0.3 289.7
0.3 290.0
1.4 291.4
10.3 301.7

Leave McCurtain No. 2 mine, Great
National Corporation. Left turn on
county road.

Intersection of county road and
State Highway 26. Turn left (south).

Railroad-spur crossing.

McCurtain

Junction of State Highways 26 and
31. Turn left (east) onto S.H. 31

Leave McCurtain

Bokoshe
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0.6 302.3 Right (south) turn at last street
before railroad tracks. Cross rail-
road spur (rough!); turn right at Y
in road.

1.3 303.6 Left (east) turn at north end of
strip mine. Right (south) turn and
right again to main haulage road.
Proceed carefully southward. Watch
out for coal trucks and scraper.

Stop at office. This is a HARD HAT AREA.

STOP 8

Bokoshe No. 10 strip mine of Garland Coal & Mining Company (Fig. 20) has
been producing from the Upper and Lower Hartshorne coals since 1975. Thin clay
and shale partings and pyrite require special preparation of these coals. The
plant contains heavy media separators, Deister vibrating tables, and froth
flotation units. The cleaned product contains <1.0% sulfur and <8% ash, and it
is shipped by rail to Pueblo, Colorado, where it is made into blast-furnace coke
by Colorado Fuel & Iron Corp. (CF&I). Chemical analyses of channel samples of
the Hartshorne coals collected at this mine were performed by OGS chemist David
Foster, as follows.(Proximate analyses are in percent by weight.)

Upper Hartshorne Proximate

Coal, 3.3 ft Moisture Volatile Ash Fixed S. Btu
Matter Carbon

75X30,31,32 4.9 20.7 11.6 62.8 1.9 12,590

Lower Hartshorne

Coal

75%X52,53 3.5 18.1 8.3 70.1 1.1 13,400

These analyses are typical of mine, was 30 ft deep, contained water
the first year’s production, but the that required draining, and has been
sulfur and ash were somewhat lower reclaimed by Garland Coal & Mining
during 1976 and 1977. Coal production Co.
at this mine was 137,000 tons in Mining has progressed westward
1976, and 135,000 in 1977. This to the foot of Bokoshe Mountain,
coal was produced from the faulted, where the top of the Lower Hartshorne
north flank of Backbone anticline coal, which is 117 ft deep and 3.5
(Fig. 20). The mine was begun at the ft thick. The shale interval between
surface in the Upper Hartshorne coal, the Upper and Lower Hartshorne coals
and then deepened 30 ft to the Lower increases westward from 30 ft in 1975
Hartshorne coal. The abandoned, older to 38 ft at the present location.
strip mine east of the Bokoshe No. 10 The Upper Hartshorne coal also is 3
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1/2 ft thick. Mining is interrupted
at the Backbone thrust fault at the
north end of the pit (Fig. 20), and by
the abandoned underground Bokoshe No.
1 mine at the south end, on the axis

parting, or a 2-8-foot thick shale
and sandstone split(Knechtel, 1949,
pl. III). Thus the Hartshorne coal
bed is split into the Upper Hartshorne
coal and the Lower Hartshorne coal in

this area. Shale and/or sandstone are
present in the interval between the

of the anticline. Immediately south
of Bokoshe, abandoned underground

mines are present that were developed <coal beds. This interval increases
in 1904-1949, in an area where the southwards.
shale split was only a 1- to 1ll-inch
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Figure 20. Map showing Bokoshe No. 10 strip mine at the western
end of the Backbone anticline. Closed (abandoned) underground coal
mines and structural contours (at 100-ft intervals) on the top of
the Lower Hartshorne coal also are shown. The base map is part of
the U.S.G.S. Bokoshe 7.5’ Topographic Quadrangle map.
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Interval Cumulative
(miles) (miles)
1.3 304.9
3.2 308.1

Under the guidance of the present
writer, Dana L. Craney* has almost
completed his Master’s thesis on the
“Distribution, structure, origin,
and resources of the Hartshorne
coals in the Panama Quadrangle, Le
Flore County, Oklahoma”. Craney’s
preliminary abstract follows.

“The Hartshorne coals were studied
in the Panama 7.5 minute topographic
quadrangle map area in Le Flore
County, Oklahoma to determine the
distribution, structure, origin and
resources of the Hartshorne coals.
The area is in the Arkoma basin which
was on the continental margin north
of the Ouachita geosyncline during
Paleozoic time. The Hartshorne sand-
stone deltaic system (Desmoinesian)
prograded southwestward into the
basin and provided an environment on
which a forested peat-forming swamp
flourished. Brackish conditions added
sulfide minerals to the peat. An
isochore map of the clastic interval
between the Upper and Lower Hartshorne
coals suggests that possible late

Leave Bokoshe No. 10 strip mine, by
using haul road towards the north.
Turn left at angular junction with
county road; follow county road
westward, then northward to Y junction
and turn left (northward), crossing
rough railroad spur.

Junction of county road and State
Highway 31. Turn right (east).

Leave Bokoshe 7.5' Quadrangle and
enter Panama 7.5' Quadrangle.

slippage along an Atokan growth
fault caused a small split-forming
transgression. The interruption in
the deposition of the Hartshorne peat
formed the Upper and Lower Hartshorne
coals which are the lateral equivalent
of the upper and lower benches of the
Hartshorne coal (undivided) to the
north. Isocarb maps show that burial
of the peat and a persistant heat
source to the east raised the Upper,
Lower, and undivided Hartshorne
coals to low- to medium-volatile bit-
uminous rank before deformation of
the Arkoma basin. All contacts in
the Savanna, McAlester, Hartshorne,
and Atoka Formations in the Panama
Quadrangle are conformable as shown
by 9 cross sections. The Hartshorne
Formation is 130 to 250 feet thick.
The Hartshorne coals are 1.7 to 6.9
feet thick and contain 0.6 to 2.7
percent sulfur. Remaining resources
of 13,711,000 tons (strippable) and
230,696,000 tons (non-strippable)
are present in 42 square miles of the
Panama Quadrangle.”

T Junction with State Highway
59. Turn right (south)

Panama
Shady Point

Poteau

6.2 314.3
1.2 315.5
3.0 318.5
4.7 323.2
*Geology Graduate Student, The University of Oklahoma
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4. 327.2

Under the guidance of the
present writer, David R. Donica* has
almost completed his Master’s Thesis,

“The geology of the Hartshorne
coals (Desmoinesian) in parts of
the Heavener 15’ Quadrangle, Le
Flore County, Oklahoma”. Donica’s

preliminary abstract follows.

“An  119-square-mile area within
the Heavener 15’ Quadrangle, Le
Flore County, in the eastern part
of +the Arkoma basin, Oklahoma,
was investigated to determine the
geology of the coals in the Harts-
horne Formation (Desmoinesian).
The Lower Hartshorne coal lies
about 60 feet above the base of the
Hartshorne Formation, and is low-
to medium-volatile bituminous in
rank (75-84% fixed-carbon, mmf).
It is low in sulfur (0.5-3.0%) and
ash (8.6-14.2%), is 1.5 to 6 feet
thick, and has a calorific value of
about 14,000 Btu. A free-swelling
index of 9 indicates that the coal
makes a strong blast-furnace coke.
Approximately 13,356,000 short tons
of coal has been mined and lost-
in-mining, leaving an estimated
313,478,000 tons in the remaining-
resources category.

9.6 336.8

2.5 339.3

Y Junction. Turn left (SSE) to
stay on S.H. 59 to Howe & Heavener
as U.S. 271 goes straight SW to Wister.

Enter the Heavener 15'Quadrangle
at the Poteau River valley.

“The northeastward increase in rank
of the Lower Hartshorne coal was
probably caused by a deep-seated
heat source in eastern Arkansas. In
the Arkoma Basin, folding induced by
the Ouachita orogeny apparently did
not affect the rank of the coal.
“The Upper Hartshorne coal lies between
60 and 120 feet stratigraphically
above the Lower Hartshorne coal.
The coal is low- to medium-volatile
bituminous in rank, is 1 1/2 to 3
feet thick, contains 0.8-2.6% sulfur
and 126,161,000 tons of coal in the
remaining-resources category.

“The sediments which formed the
Hartshorne Formation were deposited
within a prograding deltaic plain
environment. Hundreds of fossil
tree trunks, stems, and leaves
are evidence for deposition within
a crevasse splay environment. A
southwestward flowing distributary
channel was active during the depo-
sition of the upper Hartshorne
Formation. The Upper Hartshorne coal
is thin where it overlies a channel-
fill sandstone in the distributary;
the coal is thicker in areas adjacent
to the channel because of greater
subsidence.”

Heavener

Road cut along new U.S. Highway 59.
Exposures of Atoka and Hartshorne
Formations. Pull completely off the
paved highway at once. Traffic
approaching hill top is hazardous to
your health; avoid walking on
pavement.

*Geology Graduate Student, The University of Oklahoma
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Hendricks (1939, p. 266, pl. 29)
noted the occurrence of a channel-
fill sandstone and upright fossil
tree trunks [Calamites and Cordaites]
in an abandoned strip mine on Pine
Mountain, southwest of Heavener
(Fig. 21). He assigned the strata
to the upper part of the Hartshorne
sandstone. These plants are preserved
as casts and molds in the sandstone
and shale of the Upper Hartshorne
member (of McDaniel, 1961, p. 70).

The present writer has observed
upright casts and molds of parts of
Lepidodendron trees, 8 inches in
diameter and 3 feet long, some 25-
35 ft above the Lower Hartshorne
coal in the highwall of the Heavener
pit, formerly operated by Paul
Rees Coal Company (Fig. 21). The
total thickness of the sandstone is
not present because of Quaternary
erosion, but 30 ft of the sandstone
is present at places in the Pine
Mountain strip mine. Also at least

20 feet of the sandstone is present
in the Heavener pit. The sandstone is
exposed also in the Petros railroad
cut, a few hundred feet west of the
Petros pit, and in the road cut of
new U.S. Highway 59 (Stop 9 of this
field trip). No one yet has observed
upright trees in the Petros railroad
cut or in the abandoned Petros pit.
To date Calamites, [Lepidodendron,
Eusigillaria]l, and small branches
of woody trees have been observed
in the 1large roadcut along U.S.
Highway 59. Thus it is tentatively
concluded that a crevasse splay was
a sub-environment of deposition on
the upper deltaic plain in which the
once tall trees were buried upright.
The thickness of the Upper Hartshorne
sandstone decreases eastward from
the Heavener pit and the roadcut,
to the Petros railroad cut and the
Petros pit. Probably the crevasse
splay environment terminates about
3/4 mile east of U.S. Highway 59.

STOP 9
Measured stratigraphic section of the west side of the roadcut along
U.S. Highway 59, approximately 1.5 miles south of Heavener, Ok (up-

permost 20 ft not included). By David R. Donica, August,

measured in feet thickness
from to

Hartshorne Formation:

175.5 177.5 2.0
161.5 175.5 14.0
152.5 161.5 9.0
145.7 152.5 6.8
138.9 145.7 6.8
137.7 138.9 1.2
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1977.

description

Sandstone, gray, weathers buff (top of
section).

Shale, interlaminated gray and brown,

containing siderite nodules and upright
Calamites

Sandstone, gray, fine-grained, containing

upright Calamites
Shale, gray, interbedded with cross-
bedded sandstone

Shale, gray, thinly laminated, containing

siderite nodules
Shale, black, carbonaceous
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Figure 21. Map showing location of Heavener , Le Flore Co., the
Heavener pit of Paul Rees Coal Co., and a large exposure of parts
of the Hartshorne and Atoka Formations along a new section of U.S.
Highway 59, which was dug in trespass (without a proper Federal
permit) on a Federal coal lease. It is believed that a good part of
the coal and other strata that were removed were used to build the
road bed.
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Coal (Lower Hartshorne)

Underclay, rooted

Shale, gray, fissile, containing siderite
nodules and streaks of coal

Sandstone, gray, cross-bedded containing
upright Calamites, interbedded with
gray shale containing siderite nodules

Shale, gray, containing siderite nodules

Sandstone, gray, fine-grained, containing
upright Cg/amites, one of which is
1.8 feet tall. The sandstone is vari-
able in thickness.

Shale, gray, finely laminated, with sid-
erite nodules which contain plant
impressions

Sandstone, gray, fine-grained, cross-
bedded

Shale, gray, thinly laminated, containing
siderite nodules

Sandstone, gray, very fine-grained, cross-
bedded

Shale, gray, thinly laminated, containing
siderite nodules

Sandstone, gray, very fine-grained, con-
taining upright calamstes

Shale, gray, finely laminated, with si-
derite nodules which contain numerous
leaf impressions

Sandstone, gray, fine-grained containing
Calamites

Shale, gray, thinly laminated, containing
siderite nodules

Shale, carbonaceous, containing thin
coal streaks and siderite nodules

Coal

Shale, black, carbonaceous, with numerous
coal streaks

Shale, gray, containing siderite nodules

Shale, gray

Shale, sideritic

Shale, black, carbonaceous, containing
thin coal streaks and numerous plant
impressions

Coal

Shale, black, with coal streaks

Shale, black, containing siderite nodules

Shale, gray, containing siderite nodules

Shale, gray, thinly laminated, with
interbedded sideritic shale (base
of section)



The Atoka-Hartshorne contact
is believed to be exposed at the
south end of the large road cut (Fig.
22a). The (0-76.5-ft) interval in
the stratigraphic description (p.
50) contains dark-gray shale of the
Atoka Formation, which is overlain
by the Lower Hartshorne sandstone.
This shale unit also contains two
thin (0.7 ft) coals (Fig. 23) that
should be included in the Atoka
Formation. Other workers have placed
the formational boundary in another
position. Hendricks, (1939, p. 267)
included these thin coals in the
Hartshorne Formation, placing the
formational boundry about 2 feet below
the lower of the 2 thin coals (Fig.
23). Briggs and Roeder (1975, p. 93)
apparently included the entire south
end of the exposure (dark-gray shale,
thin coals, etc.) in the Hartshorne
Formation. The depositional environ-
ments represented in the road
cut were summarized by Briggs and
Roeder (1975, p. 93) as part of a
lower delta plain. Sub-environments
interpreted by these authors are an
interdistributary bay that contained
dark gray, laminated, silty shale, and
light gray cross-bedded siltstone,
and splay and overbank deposits
that overlie the gray shales and
siltstones, indicating a coarsening
upwards sequence.

McDaniel (1968, p. 1,696) indi-
cates a distributary channel in a
[lower deltaic] paludal environment
overlain by an alluvial environment,
all in the Lower Hartshorne sandstone,
in a general area that includes the
area shown on Fig. 21 and the large
roadcut.

The present writer agrees that
an interdistributary bay could have
been present during the deposition of
the peat swamps that produced the upper
Atoka coals and associated shales
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and underclays. He also believes
that the Hartshorne siltstones and
sandstones, which were deposited in
crevasse splay sub-environments, must
have required an upper deltaic plain-
lower alluvial plain environment to
have buried upright the Calamites,
Lepidodendron, Eusigillaria, and
Cordaites trees.






























Neal Crutchfield, (left) dragline operator, and Samuel
A. Friedman, 0.G.S. senior coal geologist, at Garland
No. 9 strip mine, north of Stigler, Oklahoma, 1978.
(Gob from McAlester Formation is in the background).
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