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FOREWORD

Russell’s report supplies geologic information on a rugged area
previously left unstudied. This region has few roads and is largely
a wilderness.

A commercial gas well on the Brazil anticline (Midwest Oil et
al., No. 1 Orr) has been drilled since the report went to press. The
well is less than one mile out of the mapped area.

The name of the chain of hills and of the syneline has caused much
trouble to map-makers, draftsmen and editors. Sans bois is Freneh
for tree-less, and the name was (probably in error) affixed to the
heavily timbered hills of northern Latimer County. The name of the
former town was spelled Sansbois, the hills are labeled Sansbois on
the topographic map (Sansbois gquadrangle), Sanbois on the State
Highway map. On the accompanying map to this report (Plate I)
the survey’s draftsmen (and editors) erred in spelling the word San-
bois in three places, were right (Sansbois) in one.

A guide book to the Robbers Cave area was prepared by Russell
and published by the survey as Guide Book VII. The boy scout
camp. Camp Tom Hale, is scheduled to be removed to LieFlore County.

(C'arl C. Branson
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GEOLOGY OF NORTHERN LATIMER COUNTY,
OKLAHOMA
Dearl T. Russell

ABSTRACT

Northern Latimer County is underlain by Pennsylvanian rocks
oﬁ the Atoka, Hartshorne, McAlester, Savanna and Boggy forma-
tions. Struetural features are the Adamson anticline, Sansbois
syncline, Burning Springs anticline, and Brazil anticline. Coal
beds of commercial thickness are the Hartshorne coals and the
MecAlester coal.

INTRODUCTION
LOCATION AND DESCRIPTION

The area embraces 195 square miles of a rugged, semi-wilderness
region. Included are secs. 1 and 2, T. 5 N., R. 19 E., the eastern
half of T. 6 N., R, 17 E. through all of Rs. 18, 19, 20, and the greater
part of 21 E. Also contained within its boundaries are two square
miles in the northwest corner of T. 6 N., R. 22 E., and two tiers of
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Figure 1. Index map showing location of area.

PURPOSE AND METHOD OF INVESTIGATION

The primary aim of this report was to submit a detailed geologic
map of rock units cropping out in an area which had, heretofore,
not been mapped for publication. Attention was also .directed to
character of lithology, thickness of -strata, structural anomalies,
and correlation of units. with those. eropping out to the north in
Haskell County.



6 PREVIOUS WORK

Chance (1890) and Drake (1897, p. 342) each included a portion
of the area in early studies on the geology of the coal fields of
Indian Territory. Taff (1899, p. 436-438) in a report on the Me-
Alester-Lehigh coal field, named and described the Hartshorne,
McAiester, Savanna, and Boggy formations. The following year
Taff (1900, p. 273) and Adams named and described the Atoka
formation from the type locality near Atoka, Oklahoma. Taff
(1905) later reported on the progress of coal operations in Indian
Territory. A report on coal lands in Oklahoma was published by
the U. 8. Senate in 1910. Notes on the geography and geology of
Latimer County are included in an Oklahoma Geological Survey
bulletin written by Snider (1917, p. 287-288). Shannon (1926 p. 32)
included a description of a part of the area in his publication on coals
in Oklahoma.

‘Beginning with the work of Stone and Cooper (1930, p. 417-420)
on the geology of Haskell, Latimer, LeFlore, and Sequoyah Counties,
and that of Hendricks (1937) in 1930 and 1931 on the McAlester
district, there have been comprehensive investigations of the regions
surrounding the area of this report. Colton (1935) discussed the
structural features of the area and their economic aspects in an
article contained within a symposium on stratigraphy, structure, and
production. Small portions of the area were discussed by Hendricks
(1939) in his report on the Howe-Wilburton district, and by Dane,
Rothrock, and Williams (1938) in a report on the Quinton-Scipio
district. The southern extent of the mapping in Haskell County
by Oakes and Knechtel (1948) defines the northern boundary of this
report.

ROBBERS CAVE STATE PARK

Thirteen square miles lie within the boundary of this park in
T.6 N, Rs. 18 and 19 E. In addition to being a game preserve, it is
a popular tourist resort with camp grounds, picnic areas, and fish-
ing, swimming, and boating facilities on Lake Carlton in sec 24,
T. 6 N., R. 18 E. (see figure 2). Tourist cabins are picturesquely
situated on a high, pine-covered ridge of Savanna sandstone overlook-
ing Lake Carlton and vieinity.

Two miles farther north, in sec. 7, T. 6 N,, R. 19 E,, is Camp
Tom Hale, a Boy Scout camp. Immediately north of the camp is a
large recess formed by gravitational separations along joints and
bedding planes in a thick upper Savanna sandstone. This recess
is calied Robbers Cave (see figure 3).

Personnel of the State Planning and Resources Board operate
and maintain the park.

TOWNS AND VILLAGES

No major town or city is located within the area. Patterson and
Degnan in the southwestern portion, Center Point in the south
central portion, and Lodi in the eastern portion each consist of mo
more than'a few dwellings in the vicinity of a church or school.

Wilburton (population: 1,939), one of the active centers of coal
strip-mining in the state, is the largest town in the vieinity, one
mile south of the area in secs. 8 and 9, T. 5 N., R. 19 E. Red Oak,
a mining community with a population of 568, is adjacent to the
southeast corner of the area.

ROADS AND RAILWAYS

State Highway 2, the only hard-surfaced road traversing the
area, trends north-south through Ranges 18 and 19 East. U. S.
Highway 270, a hard-surfaced road lies along an east-west route
south of the area of this report. It traverses the extreme southeast
corner for a distance of four miles.

Figure 2. Lake Carlton, with Bluejacket sandstone escarpment, in the
background. Located in C-W % sec. 24, T. 6 Ny R. 18 E.

For the most part, improved gravel roads are maintained only
in the shale valleys of the MecAlester formation along the extreme
southern and eastern edges of the area. The southern extent of the
Savanna formation forms a high escarpment against which most of
the north-south roads abruptly terminate. The rugged topography
and the absence of roads over the greater part of the area render
it inaceessible by automobile. Access to the more remote portions
may be gained by utilization of numerous unimproved trails which
lead through the mountains. Ash Creek road, with an improved
gravel surface extending from its junction with State Highway 2
northwestward to sec. 9, T. 6 N, R. 18 E., affords convenient access
to the northwestern portion. A slightly improved trail extending
from Lodi northwestward into Haskell County allows some degree of
accessibliity by automobile in the eastern. portion. --In earlier times
this trail was known as the Sanbois-Tuskahoma Road. It lies in
the valley of Rock Creek, and is passable only during -the seasons
when the waters of the creek are at a low level. Paucity of roads is a
reflection of the sparse population of the area.

The Chicago, Rock Island, and Pacific Railroad, immediately
south of and parallel to U. 8. Highway 270, is the only railroad serving
the Robbers Cave-Lodi area. ' '



TOPOGRAPHY

" The area is located within the MecAlester Marginal Hills Belt
(Okla. Geol. Survey, 1957, Educ. Series Map 4) :

The topography of the area is typically an inverse reflection
of the underlying structure. The isolated erosional remnants of the
Boggy formation, which define the higher and more inaccessible
mpuntains, are restricted to the synclinal areas, whereas the anti-
clines form low, undulating plains in the lower part of the Savanna
and the upper part of the McAlester formations. Relief, caused
by hogbacks, cuestas, and synclinal mountains, varies from 100 to 900
feet, and is related to the resistance, thickness, and degree of dip
of the supporting strata. The thicker and more resistant sand-
stones and siltstones form sharply defined cuestas and hogbacks
along the structural flanks. Those areas in which the structural
axes plunge or rise are identified by relatively abrupt changes in
direction of dip and strike, so as to define, in aveal extent, crescentic
outerop patterns.

Figure 3. Robbers Cave as seen m upper Savanna sandstone ui NW4
NW SEY sec. 7, T. 6 N., R. 19 E.

Several zones made up predominantly of sandstone beds are
present in the Savanna and Boggy formations. These zones also
contain thin shale intervals. Individual zones crop out as broad, high
hogbacks. Outerops of individual sandstone beds lie alternately

along the crest of the hogback or in its dip slope. As a result, the -

crest of the hogback shifts from one sandstone bed to another.

A direct reflection of the topography, as well as of the under-
lying structure, is manifested in the drainage pattern and the genetic
types of streams in the area. Most of the streams can be classified
as subsequent, a minor number as resequent and obsequent, and some
of the larger omes, in part, as superimposed. Together they de-
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lineate a trellis drainage pattern. The structural axis of the Sanbois
syncline may be generally considered a divide of the drainage
system. Streams on the north of the axis flow to the north and
streams on the south flow to the south, The names and directional
orientation of creeks may be ascertained by reference to the geologic
map (Plate I).
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STRATIGRAPHY AND LITHOLOGY
General Statement

The entire area displays generous exposures of resistant beds
separated by predominantly covered shale intervals. The strata
which crop out have an accumulative thickness of approximately
7, 500 feet, and compose an integral part of the McAlester Basin
of sedimentary deposition. All are included in the Pennsylvanian
system and are composed almost entirely of alternating sandstone
or siltstone and thick intervening shales. General lithic character-
istics and thicknesses of formations are graphically illustrated by
Plate II (in pocket).

Widely spaced coal horizons in the post-Atoka formations
maintain their position in the stratigraphic column with a rela-
tively constant degree of lateral persistence. - This adds substantially
to their value as reliable stratigraphic markers, especially in the
southern and eastern portions of the area:

The only limestone observed occurs in the Savana forma-
tion in a roadcut along State Highway 2 at which place it is in‘a
«cyclic unit.

Contacts between formations, where exposed, are gradational
and’ conformable, with occasional interruptions by channeling.

Correlation of any individual unit by lithologic character alone
is difficult. The relatively thin, fine- to medium-grained sandstones
range in color from gray to brown. The shales are greenish-gray
to black, fissile to blocky, and contain clay-ironstone concretions in .

random arrangement.
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The area occupies a position north of the deeper part of the
coal basin in which the sediments attain maximum thickness. Ab-
rupt thinning to the north is illustrated by Plate III (in pocket).

The nature of the sediments and of the included fauna define
their origin as both marine and non-marine. Most of the sand-
stonies and shales appear to be of continental origin (Hendricks,
1939, p. 263).

PENNSYLVANIAN SYSTEM
ATOKAN SERIES
Atoka Formation

Definition and correlation. The Atoka formation includes all
strata below the Hartshorne formation and above the Wapanucka
formation. It is correlated with a portion of the upper part of the
Pottsville series of the Pennsylvanian system in the eastern United
States, and composes the Atokan series of the Mid-Continent region.

Taff and Adams (1900, p. 273) named this formation from the
town of Atoka, Oklahoma.

Character and thickness. Comprehensive study and accurate
determination of thickness of that part of the Atoka formation
cropping out on the surface is precluded by a thick soil cover.
An estimated 1,230 feet of the upper part of the Atoka lies within
the area. Scarce exposures in borrow ditches along section-line
roads reveal a predominantly silty, micacecus, gray to brown
shale with a ridge forming, brown sandstone occurring approxi-
mately 266 feet below the top contact (see measured section 7).

The Magnolia Petroleum Company No. 1 Manschrech well,
C SEY% NEY; sec. 28, T. 6 N, R. 17 E. reveals the Atoka of the
subsurface as alternating shales and sandstones 6,810 feet thick.

Distrbiution. The Atoka formation crops out only in the
southern part of T. 6 N, R. 18 E. It is concealed by soil cover and
lies in a plain on the south flank of the Adamson anticline.

Stratigraphic relations. The Atoka contact with the overlying
Hartshorne formation is gradational and apparently conformable
in the area of this report. The same conformity is reported by
Oakes and Knechtel (1948, p. 21) in Haskell County. Hendricks
(1939, p. 263) reported the existence of an unconformity between
the Atoka and Hartshorne formations in the Howe-Wilburton
district.

HARTSHORNE FORMATION 11

The base of the Atoka formation is not exposed in this area
as it is on the flanks of the Ozark Mountains in the region to. the
northeast. At that locality it rests unconformably upon rocks of
the Morrowan series (Oakes and Knechtel, 1948, p. 21).

Desmoinesian Series
Kress Grour

Hartshorne Formation

Definition and correlation. 'The Hartshorne formation lies
above the Atoka formation and below the McAlester formation. It
is equivalent in age to a portion of the upper part of the Potts-
ville series of eastern United States and is the lowest formation in
the Des Moines series of the Mid-Continent region. The base of
the Krebs group is drawn coincident with the base of this formation.

S oy pARPET & ¢

Figure 4. Slump blocks of upper Savanna sandstone appro.aching. t.he
size of three story buildings. Located in the immediate vicinity
of Robbers Cave, sec. 7, T. 6 N, R. 19 E.

H. M. Chance (1890, p. 658-659) described, mapped, and
named the Tobucksy sandstone, a unit later named by Taff (1899,

-p. 436) the Hartshorne sandstone at the type locality near the town

of Hartshorne, Oklahoma. Taff and Adams (1900, p. 274) later
enlarged the scope of the name Hartshorne sandstone to include
both the sandstone mapped by Chance in 1890 and the Lower
Hartshorne coal.
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' The Hartshorne sandstone in Arkansas was limited by Hend-
dricks and Parks (1937, p. 198) to the equivalent of the Tobucksy
sandstone member. This usage corresponds with Taff’s definition

of 1899.

Oakes and Knechtel (1948, p. 22-26) and Knechtel (1949, p. 16)
redefined the Hartshorne formation in 1943 and 1944 to include
both the Upper and Lower Hartshorne coals because they converge
in eastern Haskell County and in northern LeFlore County. A simi-
la_r coalescence of the Upper and Lower Hartshorne coals occurs in
the area of this report. This phenomenon is clearly observed in
frcsh'cxposures of both coals in recently excavated strip pits. ‘The
cqales;ence occurs in a northwest direction between the southwest
corner pf sec. 36, T. 6 N., R. 18 E., where the separate strip pits of
the two coals enter the area, and the C N1 sec. 35, T. 6 N, R. 18.E,,
where a single strip pit terminates. At the locality marking the
entrance of the Hartshorne formation into the area, the Upper
and Lower Hartshorne coals are four feet thick and six feet thick
respectively and are separated by 64 feet of shaly sandstone (see
measured section 7). In the C N sec. 35, T. 6 N., R. 18 E. they
are separated by a 0.5-foot carbonaceous shale and measure 10 feet
in the aggregate (sec measured section 8 and figure 5).

Figure 5. Coalesced Upper and Lower Hartshor Is in stri i .
N% sec. 35, T. 6 N.,, R. 18 E. ne coals in strip pit C.

HARTSHORNE FORMATION 13

‘Branson (1956, p- 93-98) proposed that the beds from the top
of the Atoka formation to the top of the Upper Hartshorne coal
be included in the Hartshorne formation and the lowermost sand-
stone unit be referred to as the Tobucksy sandstone member.

Character and thickness. The Hartshorne formation attains a
maximum thickness of 316 feet at the eastern extent of its outcrop
in ‘the area. The Tobucksy sandstone member at this locality
consists of approximately 242 feet of thin-bedded, fine-grained,
micaceous, ripple-marked gray to brown sandstones interbedded
with thin, silty, gray shale. The upper portion of the formation
includes in ascending order six feet of Lower Hartshorne coal,
64 feet of gray to brown, silty, micaceous sandstones interbedded
with thin, silty, gray shale, and four feet of Upper Hartshorne coal.

At the western extent of its outcrop in the area the Tobucksy
sandstone member is a dense, massive to thin-bedded sequence of
fine- to medium-grained, ripple-marked, gray sandstones totaling
84 feet in thickness. The upper portion of the Hartshorne forma-
tion is not exposed at this locality. It is suggested that the Upper
and Lower Hartshorne coals maintain their convergence here
because the same structural environment prevails as is associated

with their exposure in the strip pitin C N4 sec. 35, T. 6 N, R. 18 E.

Carbonized remains of tree rtunks, measuring several feet in
length, were observed on the basal bedding plane of the steeply
dipping Lower Hartshorne coal as it is exposed in the strip pit
in C N4 sec. 35, T. 6 N, R. 18 E.

In sec. 26, T. 5 N, R. 25 E. of the Howe-Wilburton district
the Hartshorne formation seems to have been deposited in a series
of stream channels. At some localities hundreds of calamite and
cordaite trunks are buried in the shale overlying the Lower Harts-
horne coal (Hendricks, 1939, p. 265-266).

Invertebrate fossils were not discovered in the Hartshorne
formation during the course of field work. Only one species,
Lingula carbonaria, has been found in the McAlester district to
the west (Hendricks, 1937, p. 13).

The Lower Hartshorne coal in this area marks the lower ex-
tent of the productive coal measures.

Distribution. A narrow outcrop extending for a distance of
4 miles along the southern tier of sections in T. 6 N., R. 18 E. is
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the only exposure of the Hartshorne formation in the area. The
position of this outcrop defines the structural flank along the open
fold of the Adamson anticline.

Extended from the area of this report, the Hartshorne forma-
tion has been traced eastward across LeFlore County into Arkansas
and southwestward across Pittsburg and Coal Counties (Gould,
1925, p. 39). It is also found at several localities in Haskell
County (Oakes and Knechtel, 1948, p. 25).

Wilson (1937), p. 36) identified outcrops of the Hartshorne
formation in the Muskogee-Porunr district.

Stratigraphic relations: The contacts of the Hartshorne forma-
tion with the underlying Atoka formation and the overlying
McAlester formation are apparently conformable in the area of
exposure in T. 6 N+, R. 18 E.

Hendricks (1939, p. 264) states that a minor unconformity
locally separates the Hartshorne formation and the underlying
Atcka formation. The same relation exists between the two
formations in Arkansas (Hendricks and Parks, 1937, p. 198).

The Hartshorne formation thins northward across Haskell

County to the Muskogee-Porum district where its thickness ranges
between 3 and 25 feet (Wilson and Newell, 1937, p. 35).

McAlester Formation

Defimition and correlation. The McAlester formation includes
the strata between the top of the underlying Hartshorne forma-
tion, as defined in this report, and the base of the Savanna forma-
tion, above. It is included in the Krebs group in the lower part of
the Des Moines series. Taff (1899, p. 437) apparently named the
formation from the city of McAlester. He did not designate a
type locality.

Most of the included sandstones and the basal shale of the
McAlester formation were named and assigned member status
in 1927 by Thom (1935) during the course of a preliminary in-
vestigation in Haskell and northern LeFlore Counties. The name
McCurtain was assigned to the basal shale member overlying the
Hartshorne formation. The sandstone units named in ascending
order above the McCurtain shale member are the Warner sand-
stone member, the Lequire sandstone member, the Cameron sand-
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stone member, the Tamaha sandstone member, and the Keota sand-
stone member. Each of these sandstone members is overlain by
an unnamed shale. These names were later extended northward
by Wilson (1937, p. 11-12) to apply to equivalent surface outcrops
in Muskogee County.

Subsequent investigations by Oakes and Knechtel (1948) in
Haskell County and by Knechtel (1949) in northern LF:Florc
County effected continuity between the surface outcrops in the
Muskogee-Porum  district and those mapped, but not named, by
Hendricks (1939) in southern LeFlore County.

P4

i : i n north
Figure 6. Bxpuoure of the Cometon ™ 805 NEsL NW3L seo, 12, T
6 N, R. 21 E.

The present investigation, in its southern portion, overlaps the
work of Hendricks (1939) in the Howe-Wilburton district and
permits the extension of the previously named members of the
McAlester formation into the area. The Lequire sandstone mem-
ber is the only one not recognized in the area. A study by
aerial photography of the outcrops lying immediately south of
the area reveals the presence of the Lequire sandstone rpember as
a prominent escarpment. In sec. 2, T.5N, R 20 E. it '1oses its
topographic expression and apparently grades westward into the
shale overlying the Warner sandstone member. Another explana-
tion may be that the shale separating the Warner sandstone member
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and the Lequire sandstone member thins sufficiently to allow
their convergence into one escarpment. This situation occurs
in Haskell County and the sandstone is mapped as the Lequire-
Warner sandstone unit (Oakes and Knechtel, 1948, p. 34).

Character and thickness: 'The McAlester formation attains
its greatest known thickness south of the thesis area near the
village of Red Oak (Hendricks, 1939, p. 269-270). Here it is
2,830 feet thick. Throughout the greater part of the Howe-
Wilburton district it is 2,000 to 2,400 feet thick, but is only 700
feet thick in northern Haskell County (Oakes, 1948, p. 30).

In T. 6 N,, R. 18 E. where the entire McAlester formation
is exposed the thickness is 2,011 feet (see measured section 8). In
this vicinity the McCurtain shale member is 961 feet thick and
consists predominantly of dark gray to black, blocky shales.
Abundant clay ironstone concretions are concentrated at random
intervals throughout the extent of its exposures. Calamites
was found approximately 24 feet below the contact with the over-
lying Warner sandstone member. A locally persistent thin sand-
stone lies approximately in the middle of the McCurtain shale
member. Its presence south of the area of this report is verified
by aerial photograph reconnassiance. The base of the McCurtain
shale member coincides with the base of the McAlester formation
and lies conformably upon the top of the Upper Hartshorne coal.

In the McAlester district the McCurtain shale member ex-
hibits the same general lithic characteristics and ranges from
500 to 640 feet in thickness (Hendricks, 1937, p. 13). In northern
Haskell County it is about 200 feet thick (Oakes, 1948) p. 32).

The Warner sandstone member overlies the McCurtain shale
member with a conformable contact, and is present only in the
southern portion of T. 6 N, R. 18 E. At this locality it is 77 feet
thick. It consists of a brown, fine-grained sequence of dense,
thin-bedded to massive sandstone beds. In southern Haskell County
the Warner sandstone member averages 50 feet in thickness, and
the thickness decreases considerably to the north (Oakes, 1948,
p- 34). In the Muskogee-Porum district it ranges from five to 30
feet in thickness (Wilson, 1935, p. 508).

The unnamed shale, designated on the geologic map by the
symbol (JPm) is 210 feet thick in the southern portion of T. 6 N.,

MCALESTER. FORMATION 17

R. 18 E. This is the only locality where the entire unit is exposed
in the thesis area. It lies between the Warner sandstone member,
below, and the Cameron sandstone member, above.

The Cameron sandstone member overlies the shale (IPm)
with apparent conformity. Its thickness throughout the western
extent ‘of the area is constant and averages 46 feet. It 1s a -per-
sistent member consisting predominantly of thin-bedded, fine-
grained sandstone beds.  Ripple marks abound within this-mem-
ber (sce figure 6). The Cameron sandstone member is erratic n
thickness and is dbsent in some parts of Haskell County (Oakes,
1948, p. 39-41). The name Cameron was used by Caster in 1934
for a red shale in the “Greenbrier series” of Pennsylvania. The
name is not replaced here because the Oklahoma unit is not
clearly a useful one deserving a name.

An unnamed shale, which is designated on the geologic map
as IPm lies conformably upon the Cameron sandstone member and
extends to the base of the overlying Savanna formation. The map
unit includes the shale overlying the Cameron sandstone member,
the Tamaha sandstone member and its overlying shale, and the
Keota sandstone member and its overlying shale. This scheme
lends convenience to the mapping of these units because the
Tamaha sandstone member and the Keota sandstone member are
erratic and discontinuous. This shale (IPm) ranges in thickness
from 694 feet in the western portion to 951 feet in the eastern
portion of the area of this report. The best exposure of this shale
along State Highway 2 exhibits a predominantly gray to black
color, a blocky to fissile appearance, several thin coal seams, in-
cluding the Upper and Lower McAlester coals, and abundant clay
ironistone concretions. Numerous thin, micaceous sandstone and
siltstone beds are also present.

The Upper and Lower McAlester coals maintain impressive
continuity in an east-west direction across the area in the basal
portion of this shale. The stratigraphic distance between the
top of the underlying Cameron sandstone member and the base of
the Lower McAlester coal averages 88 feet. The average thickness
of the shale separating the Upper and Lower McAlester coal
seams is 70 feet. The shales enclosing these two coal seams are
dark gray to black, characterized by a blocky to hackly appearance,
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and by abundant clay ironstone concretions. These concretions
are at many places aligned as stringers in the enclosing shale. The
thicknesses of the Lower McAlester coal and the Upper McAlester
coal remain strikingly constant at 1.6 and 15 feet respectively.
There is one exception; in the area of their outcrop across State
Highway 2, in sec. 31, T. 6 N, R. 19 E. they are 04 and 0.06 foot
thick respectively. Their identity as the Lower and Upper
McAlester coals is substantiated by stratigraphic interval and by
core hole data obtained in that vicinity by the Kinta Stripping
Company of Wilburton, Oklahoma (Mr. C. W. Allen, personal
communication, 1957).

The Tamaha sandstone member crops out locally. Its maxi-
mum recorded thickness in this area is 13 feet. It is a brown,
fine-grained, thin-bedded sandstone with silty shale partings. It
lies approximately 450 feet below the base of the Savanna forma-
tion in the western part of the area. Oakes (1948, p. 42) reported
similar characteristics of the Tamaha sandstone member in Haskell
County.

The Keota sandstone member, like the Tamaha sandstone
member, is erratic in occurrence. It consists of thin-bedded inter-
calations of fine-grained sandstone beds and silty shale partings.
The maximum thickness of the Keota sandstone member occurs
along State Highway 2 where it totals 30 feet. Thin coal seams
were found approximately 10 feet below the base of the Keota
sandstone member in two localities (see measured sections 10 and
15). This member lies between 133 and 237 feet below the base
of the Savanna formation. It is concealed over most of the extent
of its outcrop by slump debris from the high escarpment of the
overlying Savanna formation.

Local lenses of impure limestone occur in the McAlester
formation (Hendricks, 1939, p. 269), but these are limited in lateral
extent.

Invertebrate fossils were not found .in the McAlester forma-
tion in the thesis area, but well preserved specimens are abundant
in the McAlester district to the west (Hendricks, 1939, p. 268).
Internal molds of fossil pelecypods were found by D. A. Busch
immediately south of the eastern extent of the area. They occur
in the overlying zone of the Upper (?) McAlester coal in SW4
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sec. 9, T. 6 N, R. 22 E. (Branson, personal communication, 1957).

Distribution. In the area the McAlester formation is exposed
in its entirety only in the southern part of T. 6 N., R. 18 E. along
the north flank of the Adamson anticline. In this vicinity the
width of its outcrop is approximately one half mile. In the
¢astern part of the area the upper portion of the formation is ex-
posed as a wide plain in the valley developed in the axis of the Brazil
anticline.

~ The McAlester formation is widespread over the coal basin in
Oklahoma and Arkansas.

Stratigraphic relations. The contacts of the McAlester forma-
tion with the underlying Hartshorne formation and the overlying
Savanna formation are both apparently gradational and conforma-
ble in the area of this report. Oakes (1948, p. 30) reported
essentially the same relationship in Haskell County.

Hendricks, (1937, p. 13-15) reported an unconformity between
the McAlester formation and the Savanna formation in the McAles-
ter district.

The fact that most of the members of the McAlester formation
maintain their identity from south to north leads to the con-
clusion that the northward thinning of the formation is apparently

due to the variation in thickness of individual members rather than
to post-McAlester erosion.

Savanna Formation

Definition and correlation. The Savanna formation includes
all strata between the underlying McAlester formation and the
overlying Boggy formation. It is included in the Krebs group
of the Des Moines series.

The Savanna formation was named by Taff in 1899, presum-
ably from a type locality in the vicinity of the town of Savanna in
Pittsburg County, Oklahoma.

Wilson (1935, p. 509) mapped the Savanna formation in
Muskogee County. Work by Knechtel (1949) in LeFlore County
and by Oakes and Knechtel (1948) in Haskell County served as a

basis for correlating the upper limit of the Savanna formation, as

mapped by Hendricks (1939), with the top of the Spiro sand-

stone member of the Muskogee-Porum district. In the mapping of
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Oakes and Knechtel and others the thick shale unit under the
Bluejacket sandstone member was included in the Boggy forma-
tion. This same shale is now assigned to the upper part of the
Savanna formation.

Character and thickness: In the area the Savanna formation
ranges in thickness from 1, 470 feet in the western portion to 1,990

feet in the southern half of T. 6 N., R. 20 E. (see plate II). In-
dividual units are extremely variable in thickness throughout the
formation. The formation thins to between 100 and 200 feet in
northern Haskell County. In the Howe-Wilburton district in
T. 6 N, R. 25 E. it is 1,750 feet thick and in the McAlester district
it is 1,120 to 1,325 feet thick (Hendricks, 1939, p. 272).

~ The Savanna formation consists predominantly of brown to
grayish-green shales with 2 to 14 mappable sandstone units (sece
geologic map, explanation). Generally, the sandstone beds may
be grouped into upper and lower groups. Each group contains
several sandstone beds separated by shale. The shale unit separa-
ting these two groups, ranges in thickness from 200 to 540 feet. A
shale is the uppermost unit of the Savanna formation and varies
from approximately 100 feet to 400 feet in thickness.

In those areas characterized by steep dip the lower and upper
sandstone groups are each mapped as one unit. Individual sand-
stone beds are shown on the map where they dip at low angles
because the shale intervals are eroded down the dip slope so as
to expose the sandstones.

The Spiro sandstone member of Muskogee County is identified
as a sandstone Psv-la which lies approximately in the middle of
the Savanna formation of the area (sce Plate III). The correlation
is based on the measured section of this report and the work of
Oakes (1949, Plate 111) in Haskell County. The units shown on the
geologic map represent individual sandstone beds where they could
be recognized and groups made up of sandstone beds separated by
shale where the dip 1s steep. As a result of this scheme of mapping,
shales wedging out at several localities. Such is not the case. The
the individual sandstones appear to coalesce, with the intervening
intervening shales are continuous, but cannot be differentiated.
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The tops of the sandstone beds were difficult to locate in most

instances and the contact was drawn from aerial photographs along
slope breaks and subsequent streams.

The sandstone beds in the Savanna formation are generally
brown, dense, fine-grained and micaceous. Some locally attain a
thickness up to 200 feet and break off along the line of outcrop
into slump blocks the size of a three-story building (see figure 4).
Others display little continuity and lense into the stratigraphically

adjacent shales. Many are ripple-marked. Some contain fucoidal
markings. .

Figure 7. Fossil tree stump in the upper part of the Savanna formation.
Fé{pﬁsed in fresh roadcut of Highway 2 in sec. 24, T. 6 N,, R.

Large oblate masses and pronounced undulations commonly
occur on the bedding planes of the sandstones. Cross-bcddiﬁg of
various magnitudes is also present in different sandstone beds.
At some localities an intricate pattern of ferric stringers is deeply
impregnated in massive sandstone beds.

Channel features were observed at the base of the sandstone
IPsv-3 at its outcrop along State Highway 2 in C sec. 24, T. 6 N,,
R. 18 E. Clay pellets from the underlying shale are enclosed 1in the
basal bed of this sandstone.

The only limestone observed directly in the Savanna formation
occurs in a green shale approximately 920 feet above the base
of the formation. It is an impure, fossiliferous, yellowish-brown
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limestone less than one foot thick. The invertebrate fossils pre-
served within it consist predominantly of brachiopods. At this
locality on State Highway 2 in SW4 SEV, SWi4 SEV4 sec. 24,
T. 6 N., R. 18 E. there is evidence of cyclic deposition in the strati-
graphic sequence. The strata, in ascending order, consist of a brown
sandstone 19 feet thick, a green shale 38 feet thick, a thin gray
underclay, a one-inch impure coal seam, a 12-inch black shale,
yellowish-brown limestone, and an overlying green shale.

Outcrops of thin limestone were reported by Dane (1938,
p. 159-160) in the northwest portion of the area, but were not
observed during the course of the present investigation. Oakes
(1948, p. 50) found a limestone less than one foot thick in the

Savanna formation of southern Haskell County.

Several thin coal seams are present in the Savanna formation,
but none is of commercial value in the area.

Plant remains are relatively abundant in the Savanna forma-
tion. Numerous Szigmaria and Calamites were found eroded
out of shales. A fossil scale-tree stump was found freshly exposed
in a road cut on State Highway 2 (see figure 7). Delicate imprints
of Neuropteris leaves are excellently preserved in a thin zone of
green shale lying approximately 862 feet below the top of the
Savanna formation. These leaves are contained within the shale
at-its outcrop on State Highway 2 in NW% SWl; sec. 33, T.
7 N, R. 19 E. Plant remains were also found in the upper
portion of the shale in the NW; SEl4 NWlj SEY4 sec. 12,
T. 6 N, R. 17 E. Hendricks (1937, p. 18) stated that marine
invertebrates and continental plant fossils appear to be present at
the same horizon of the Savanna formation in different parts of the
McAlester district.

Distribution. The Savanna formation is widely distributed
over portions of the entire area. The extent of its outcrop area
is roughly equivalent to that of the overlying Boggy formation.
In the southwestern part its outcrop band occupies an area one mile
to one half mile wide on the south limb of the Sanbois syncline.
The topographic expression of the Burning Springs anticline is
formed in the Savanna formation in the northwest portion. Its
outcrop area covers almost all of T. 6 N, R. 19 E. In the eastern
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part it crops out in the southern half of T. 6 N.,, R. 20 E. and
also occurs as an outcrop band one to 115 miles wide on the
south limb of the Sanbois syncline. Extended from the area, the
Savanna formation is present in many localities over the coal basin
and on the shelf to the north.

Stratigraphic relations. The contact of the Savanna formation
with the underlying McAlester formation is conformable in the
Robbers Cave-Lodi area. The grayish-green shales of the Savanna
formation, especially in the middle and upper portions, differ
considerably in appearance from the dark gray to black shales of
the McAlester formation. This change is subtle and gradational
and offers no criteria for an unconformity.

Hendricks (1937, p. 16-17) presented evidence supporting the
existence of an unconformity at this horizon in the McAlester
district. In the Howe-Wilburton district he (Hendricks, 1939,
p- 271) stated that the transition from one formation to the other
appears gradational at places, but he drew an unconformity be-
tween the two formations on the basis of an observaton made
on the south side of Sugarloaf Mountain. At this locality the Sav-

anna formation truncates strata in the upper part of the McAlester
formation.

The base of the Savanna formation, especially in the McAlester
district, was considered by Cheney (1945, p. 147-156) to be the
boundary between the Pottsville and Allegheny series. Morgan
(1924, p. 75) was a proponent of an unconformity at the base
of the Savanna formation along the northern flank of the Arbuckle
Mountains. The concept of an unconformity at the Savanna-
McAlester contact was opposed by Read (Hendricks and Read,
1934, p. 1055) on the basis of paleontological data. Oakes, 1948,
p. 52) did not support the existence of an unconformity at the
base nor at the top of the Savanna formation in Haskell County.
In northern Latimer County the upper contact of the Savanna
formation with the overlying Boggy formation is apparently con-
formable, with local channeling.

The correlation of the Spiro sandstone member in the Musko-
gee-Porum district with the sandstone Pvs-la in northern Latimer
County indicates that the Savanna formation of the Muskogee-
Porum district is equivalent only to that part of the formation
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below the top of the sandstone IPsv-la. Thus, it appears that the
units overlying the sandstone IPsv-la progressively lense out or
grade into different lithologies to the north.

Boggy Formation

Definition and correlation: The Boggy formation occupies a
stratigraphic position as the upper unit of the Krebs group in
the Desmoinesian series. It is underlain by the Savanna forma-
tion. It is the youngest formation exposed in the area."

The Boggy formation was named by Taff (1899, p. 438-439).
The type locality is not specifically located in his report, but it 1s
apparently along Boggy _Creck in Atoka and Coal Counties. Later
writers agreed with Taff’s original delimitation of the formation.

The state geologic map of Oklahoma (1954) set a precedent
by redefining the base of the Boggy formation as coincident with
the base of the Bluejacket sandstone member. This redefinition
excluded the shale underlying the Bluejacket sandstone member
from the Boggy formation and assigned it to the upper part of the
-Savanna formation.

Character and thickness. The top portion of the Boggy forma-
tion is removed by erosion in northern Latimer County. The
greatest thickness of the formation occurs along the axis of the
Sansbois syncline in T. 7 N., Rs. 20 and 21 E. Here the Boggy
formation is approximately 2,140 feet thick. Farther west in
T. 6 N, Rs. 19 and 20 E. the Boggy forms a topographic feature
locally referred to as Yancey Mountain. The formation is ap-
proximately 850 feet thick in this' mountain. In the western por-
“tion of the area in T. 6 N., R. 18 E. the formation is approximately
713 feet thick. Oakes (1948, p. 56) reported the thickness of the
Boggy' formation in Tucker Knob of southern' Haskell County
to be 1,100 feet. This thickness includes the shale interval that is
now assigned to the Savanna formation. [Excluding this shale,
the thickness of the Boggy formation at that locality is estimated
at 600 feet. According to Hendricks (1937, p. 272) 4,000 feet of the
formation is present in Cavanal Mountain near Poteau, Oklahoma.

“In the area of this report the Boggy formation consists pri-
marily of thick shale units alternating with 8 to 10 mappable sand-
stone zones. The sandstone units shown on the geologic map
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consist, in most instances, of thin-bedded to massive, fine-grained
‘'sandstone beds intercalated with silty shales. At some localities
the sandstones lose identity and apparently grade into shale. At
many localities their dip slopes are exposed over a considerable area.

. Exposure ck shale in the Boggy formation in Beaver Creek
as observed in sec. 21, T. 6 N.,, R. 18 E.

Figure

The shales in the Boggy formation are predominantly covered
by residual debris. At widely scattered localities they are ex-
posed .in part as brown to dark gray to black shales with clay

ironstone concretions included within them. They are also com-

monly firm and blocky. The shale that overlies sandstone IPb-1
is. well exposed in its lower portion in sec. 21, T. 6 N,, R. 18 E.
(see ‘measured section 4 and figure 3). Elliptical nodules, lying
approximately 503 feet above the base of the Boggy formation,
occur in a thin zone of this shale. They average five inches in
diameter and are black. Their density is such that they offer
strong resistance to fracture.

The basal unit of the Boggy formation is the Bluejacket sand-
stone member. It'is a prominent escarpment-forming bed in the
central and eastern ‘portion of the area. In these localities - its
thickness varies between 154 and 266 feet. In the western portion
it s prominently: exposed in the escarpment -overlooking T.ake
Carlton (see figure 2), but loses a part of its topographic prominence
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along its outcrop west of the Latimer-Pittsburg County line. At
this locality it averages 100 feet in thickness. The thickness, as well
‘as the upper contact, of the Bluejacket sandstone member is deter-
mined with difficulty because the upper portion is almost every-
where distributed down a long dip slope. The top contact of the
Bluejacket, as well as the top of the sandstone beds above, were
drawn from aerial photographs along slope breaks and subsequent
streams.

The sandstone beds of the Bluejacket sandstone member are
generally brown to buff, fine- to medium-grained, massive. The
contact with the overlying shale is covered with ripple marks in
many localities. Over most of the area the Bluejacket sandstone
member consists of two massive sandstone beds, upper and lower,
with an intervening shale. An exposure of this shale in sec. 5,
T. 6 N, R. 21 E. reveals a grayish-green color, a fissile to blocky
appearance, and the presence of clay ironstone concretions. At
other localities it is covered. Toward the western extremity of the
area the upper and lower sandstone beds in the Bluejacket sand-
stone member are differentiated with difficulty.

The Bluejacket sandstone was described originally by Ohbern
(1914, p. 28-29) from the hills near the town of Bluejacket, Craig
County, Oklahoma. Howe (1951, p. 2090) redefined the type
section more specifically in an area along the road from Bluejacket
west to Pyramid Corners, in the east slope of Timbered Hill. This
;tyPe section is located in the NEY; NEY; sec. 25, T. 27 N, R. 20 E.
‘Mapping by Wilson (1935, p. 508-509, Dane and Hendricks 1936,
p-.312-314), and Dane and others (1938) enabled the correlation
of the Bluejacket sandstone member over a wide area in eastern
Oklahoma

The outcrop pattefn of the Bluejacket sandstone delineates
the extent of the Sanbois syncline except in T. 6 N., R. 19 E. where
there is a high on the structural axis of the syncline.

Strata above the Bluejacket sandstone member in the eastern
part of the area total approximately 1,900 feet in thickness. The
“stratigraphic sequence consists of seven sandstone units with inter-
“vening shales (see geologic map). In the western portion of
“the area the strata of the Boggy formation higher than the Blue-
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jacket sandstone member total approximately 600 feet in thickness
and consist of four main sandstone units and intervening shales.

1n sec. 34, T. 7 N,, R. 21 E. is an outcrop of what is tentatively
mapped as the Secor coal. This seam lies 170 feet above the top
of the Bluejacket sandstone member shown on the geologic map
as IPbb. The coal is 10 inches in thickness. It generally coin-
cides with the Secor horizon of adjacent regions. Dane and
others (1938, p. 162) reported coal seams 200 feet, 240 feet, and 265
feet respectively, above the Secor coal in the Quinton-Scipio district.
Equivalents of these coals were not found in the area.

Figure 9. Rectangular joint pattern exposed on bedding plane of the
sandstone, Pb-2a, in the Boggy formation. Located in SWi4
SW14 SEY sec. 25, T. 6 N., R. 17 E.

Calamites and Stigmaria were observed in relative abundance
in' the Boggy formation. Fucoidal markings are also abundant.
Hendricks (1937, p. 23) reported the common occurrence of Sigil-
laria, Lepidodendron, and Calamites in the sandstones of the Boggy

formation in the McAlester district.

Distribution. The Boggy formation is restricted to the syn-
clinal areas. It occupies a large part of “the area, occurring' in
three disconnected localities. In the northeastern portion it forms
a series of rugged hills (Sansbois Mountains) which extend from
the eastern boundary to the point where the axis of the Sansbois
syncline rises in secs. 14 and 23, T. 6 N, R. 19 E. It is present for
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a short distance in the north-central portion in secs. 28, 29, and 31,
T.7 N, R. 19 E; from which place it dips into the Panther
Mountain syncline in Haskell County. The formation is present in
the western portion from a point where the axis of the Sansbois
syncline plunges in secs. 13 and 24, T. 6 N,, R. 18 E. to the Latimer-
Pittsburg County line.

The Boggy formation is widespread throughout the coal
basin on the shelf to the north.

Stratigraphic relations. The Boggy formation appears to be
generally conformable with the underlying Savanna formaton
in the area of this report (sce figure 14). A few local occurrences
of channeling suggest the possible existence of a minor uncon-
formity in some localities. Oakes (1948, p. 57) described this
horizon in Haskell County as being conformable. An uncon-
formity exists at the base of the Boggy formation in the Stone-
wall Quadrangle (Morgan, 1924, p. 78).

QUARTERNARY SYSTEM
Flood Plain Deposits

Alluvial deposits occur in a small part of the area. These
deposits consist of unconsolidated sands, silts, and clays with in-
cluded recent organic matter. Their color ranges from brown
to gray to black. Over the greatest part of the area their distribu-
tion is restricted to the narrow V-shaped valleys of high-gradient
streams. Under such conditions alluvium is absent or only a few
inches thick.

' A more significant deposit occurs in. the flood plain of Fourche
Maline Creek in sec. 31, T. 6 N, R. 19 E. The thickness at this
locality is estimated to be 30 to 40 feet.

A relatively thick deposit of alluvium is also present two miles
north of the village of Red Oak. This deposit lies in the Flood
plain of Brazil Creck along the south limb of the Brazil anu-
cline. At this locality numerous “pimple mounds” occur on the
flat, soil-covered surface of the alluvium. These mounds average
2 to 3 feet in height and-approximately 40 feet in diameter. Hy-
‘potheses for their origin were presented by Melton (1954, p. 109)
.and Knechtel (1952, p. 689).

29
STRUCTURAL GEOLOGY

Regional Environment

The area lies within a larger zone of folded Pennsylvanian
strata characterized by broad shallow synclines and narrow anti-
clines. ‘The axes of these structures are commonly en echelon and
are generally parallel to the frontal margin of the adjacent
Ouachita salient. The intensity of deformation in the zone of open
folds in the Arkansas Basin decreases to the north, The name
McAlester Basin is applicable to this thick sequence of folded sedi-
mentary strata.

Many writers consider the Ouachita Mountains to be an
allochthonous series of huge thrusts with a root somewhere to the
south. The Choctaw fault is designated in such cases as the
structural boundary between the open fold zone and the Ouachita
thrust zone. A recent publication by Misch and Oles (1957, p-
1899-1905) supports an authochthonous origin of the Ouachita
Mountains. The authors, in blunt contradiction to previous hy-
potheses, write “ there are no indications of flat overthrusting in
the Ouachita Mountains.”

The age of the Ouachita orogeny is controversal. According
to Huffman (personal communication, 1957), pulsations occurred
in Middle Mississippian, post-Morrowan-pre-Atokan, post-Boggy-
pre-Thurman, and possibly in Late Virgilian time. Eardley (1951,
p- 209) suggested Late Mississippian as the time of the first pulsa-
tion on the basis of an unconformity between the Arkansas nova-
culite and the Caney shale. Miser (1929, p. 26) and Van der Gracht
(1931, p. 1022) assigned the time of the orogeny to Middle or
Late Pennsylvanian. Melton (1930, p. 71) considered the orogeny
to be early Permian.

Local Structural Features

Structures in the area of this report reflect the powerful in-
fluence of the Ouachita salient. The Choctaw fault as defined by
Miser (1954) lies approximately four miles south. The general
asymmetric attitude of the folds in the southwestern part lends
support the theory of thrust from the south (sec structure sec-
tion A-A’, Plate 1). Folds in the eastern part display more
symmetrical profiles *(see structure sections B-B’ and C-C, Plate
I). ‘Taff (1900, p. 283) observed the same structural characteristics
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in his description of -the Sansbois ‘syncline. -Thus, it appears that
vertical pulsations may have contributed more impetus to the ff)ld—
ing of the eastern structures than did horizontal thrusts. Misch
and Oles (1957; p. 1902) add strength to this hypothesis. Th_ey
stat¢’ that they strongly folded marginal belt of the Qua_chﬁa
Mountains grades northward without any structural break into
the more gentle folds of the coal basin east of the village of Red
Oak.  The pO'stula’tcd extension of the Choctaw fault eastward
into Arkansas is discounted. The presence of the Choctaw fault
south ‘of the western -part of the area is not denied. A westward
increase of thrust force along the Choctaw fault probably accounts
for the "c'onvergence of the axes of the Brazil anticlin.c and ic
Cavanal syncline with the south flank of the Sansbois _syn.clmc
in the southern portion of T. 6 N, R. 20 E. On the basis of
these observations, it seems evident that the structures in the
area were found by both horizontal and vertical movements.

Fi 10. Strip pit of Hartshorne coals around the nose of the {{damson

ehre anltlilcjzlill)le. The dip in foreground in 85°, and that in back-
ground on opposite side of the Carbon fault is 15°. SW¥%
NE1 SW1 NE% sec. 35, T. 6 N,, R. 18 E.

Structural thinning of thick shale units occurs along the flanks
of some structures. Measured sections in the vicinity of plunging
structural axes reveal a thickening of the same shales. This
phenomenon was also observed by Hendricks (1937, p. 45) in the
McAlester district.
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The structural configuration of the area is clearly delincated
by topography and drainage patterns.

Joints exist in abundance. Their directional orientation is
generally northwest-southeast (sce figure 9).

Normal faults of small magnitude were identified at a few
localities. Their trace is rendered indistinct by dissipation in in-
competent shales and by cover. Two such faults were mapped in
secs. 5 and 6, T. 6 N., R. 19 E. at the convergence of the structural
axes of the North Wilburton fold and the Burning Springs anti-
cline in a zone between the Sansbois and Panther Mountain syn-
clines. The distribution of outcrops in this locality is abnormal
and the rocks are probably ruptured by several small faults not
evident on the surface.

Carbon Fault

A coa] strip pit excavated during 1956 exposes the unques-
tionable presence of the Carbon fault in the vicinity of C N
sec. 35, T. 6 N., R. 18 E. At this locality it severs the Hartshorne
formation in the nose of the Adamson anticline so as to display
opposing dips of 85° and 15° on the north and south fault blocks
respectively. The Hartshorne coals are discontinuous across the
fault zone (see figure 10). This fault dissipates in the overlying
McCurtain shale. It is hypothetically extended through the sub-
jacent Atoka formation to the southwest corner of sec. 32, T. 6 N,,
R. 18 E. The strike of the fault plane is drawn coincident with
the axis of the Adamson anticline. The nature of movement
along the southward-dipping fault plane appears to have been
that of a scissors motion. The negligible amount of displacement
of strata across this fault indicates the presence of a hinge poirit
near the surface exposure of the fault plane. It is estimated that
the opposing fault blocks rotated approximately 70° in relation
to each other. Slickensides were found near the fault zone in
the waste heaps from the strip pits.

Adamson Anticline

This asymmetrical structure lies in the southern tier of sections
in T. 6 N, R. 18 E. Steeply dipping beds on the north flank
contrast to the gently dipping strata on the south (see figure 11).
The Carbon fault severs beds of the Atoka formation along the
crest of the fold. The axis of the open-type fold plunges steeply
into the subsurface in sec. 35, T. 6 N., R. 18 E.
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i B s W SO R R AR A < line
i dstone on north flank of Adamson anti
Flgure 1. Ld?}ﬁilgsginﬁ Saznseen in bed of Beaver Creek in SW4 SW¥%4

SEY, sec. 28. 6 N, R. 18 E.

Sansbois Syncline

The dominant structural feature in the area is the Sansb(;is
syncline. It extends in a WSW-ENE d-ircctlon throughout t fi‘
length of the area. The western portion is strongly asymmetnz:;_
with steeply dipping strata on thF south fla'nk. The ﬁas;lern »prth
tion is essentially symmetrical, with qu'lal ths on both the no 1
and south flanks. The form of the syncline is altered by a structtgla}
high on the axis across the middle of T 6 N, R. 19 Ed..ff{tht tl;
locality the structure is undulating and 1rregular and is 1h 1cuOUth
recognize as synclinal. The strata cropping out en the s i
flank of the Sansbois syncline in T. 6 N, R. .20 E..alfc cont((inrﬂlc
at its convergence with the axes of the Brazﬂ anticline ban the
Cavanal syncline. Isolated mesa-like 01'1tllers supportedh y s :ter
in the Boggy formation lie at random intervals along the gre

length of the axis.
Burning Springs Anticline

Generally low dips characterize either flank of this ngte tf}l:;xst
anticline, which lies in the northwest corner .of the area. o
locality only the eastern extent of the.fold is present. The axi
plunges ENE so as to define crescentic outcrop patterns i
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lower part of the Savanna sandstone Zone.

A well drilled by the Empire Gas Company during 1930 lies
west of the area in sec 9, T. 6 N, R. 17 E. Gas is still seeping
from this well. Other tests have been drilled on both ends of this

structure with small shows of gas (Colton, 1935, p. 529), but the
structure is not commercially productive,

North Wilburton Fold

This anticlinal fold is 8 miles north of Wilburton, Oklahoma,
in Townships 6 and 7 North, Range 19 East. The southeastern
extent of the southwest-northeast trending axis is marked by the
presence of a dome in secs. 3 and 4, T. 6 N, R. 19 E. In effect,
this feature is a “knob” on the end of the southwestward plung-
ing anticline. The cuestas circumscribing this dome are formed
in the lower sandstone zone of the Savanna formation. The dips
along the flanks range between 2 and 5 degrees. It appears that
this structure is a continuation of the same structure mapped in’
Haskell County as the Milton anticline (Oakes, 1948, p. 65-66).

An early test well encountered gas in non-commercial quantities
1n.a sandstone of the McAlester formation at a depth of 1,482 feet.
There was practically no sand at the horizon of the Hartshorne
formation. No production was found in the upper part of the
Atoka formation. According to Colton (1935, p. 529) this fold has
structural reversal with depth. He further states that the structure
is of secondary origin and occupies the “lows” of a low area in
Hartshorne time.

Brazil Anticline

A portion of this broad structure lies in the eastern part of
of the area. It begins in sec. 13, T. 6 N., R. 20 E. at which place
the axis rises at an angle of 15 degrees from the south flank of the
Sansbois syncline. It extends to the east boundary of the area and
beyond. Tts surface development is in the upper part of the
McAlester formation in the form of a wide valley. Inliers of the
Cameron sandstone member and the subjacent” shale Pm-1 are
exposed near the axis in the middle part of the eastern half of
T.6 N, R.21 E.

The Red Oak gas field is situated over this structure. -Gas
was produced from the Hartshorne formation at depths of 1,450
to 1,770 feet (Colton, 1935, p- 518). Porosity and permeability of
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the sandstones vary to such a degree that estimation of production,
regardless of position on structure, is impossible. At th;z1 E.rcscnt
time gas from the wells is shut in or used only by local inhabitants.

stream in
shale valley

flat mesa-like
mountain top /\CU}I{ESTAS

SYNCLINE S ANTICLINE

Figure 12. Diagram of synclinal mountain in Robbers Cave State Park
area.

Cavanal Syncline

Only the extreme western extent of this structure li;:ls in tt}}llc-
area. Its topographic expression defm;s a _mountam 111'1 tf e southe
west part of T. 6 N, R. 21 E. which rises abrupty_E ron;tion
surrounding plain of the upper part of the McAlester .Ermbru t
Sandstone beds of the lower part of thc Savanna support t e aC _CP’
escarpment above the McAlester plau} (see structure section e_liké
Plate I) A structural high on the axis of this shallo}\lzv, c?ﬁlo ik
syncline occurs approximately one rr.ulc nf)rth of t e \/fl‘:gcon—
Red Oak. This accounts for the crosmnal. mter'ru.ptlon of its
tinuity along the south flank of the Brazil anticline.

GEOLOGIC HISTORY

Sedimentation in a subsiding geosyncline occurred thé’;)ugltlc:;z
the geologic history of the coal basin. Branspn '(1953} ;;X k) st?me
that it was a true geosyncline from the begmmng ol t;) aArCh
to the end of Desmoinesian time. The ‘upllft of the Hun o;l Arch
and the Ozark Arch tcrminated. the first stage of lzﬁnnsy v pian
history with the resultant regression of' the sea into feAtioEag o
the incipient coal basin. Coarse clastic sedlmcnt; o 12()) Tlgle
were deposited by this retreating sea (Dott, 1.92 , P- ll.as o
post-Morrowan uplift of the Quachita Mountains, as we
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Hunton Arch, created source areas for these sediments (Dott, 1941,
p- 1669-1670). Throughout that part of Early Pennsylvanian
time subsequent to Atoka deposition, the shoreline of the geosyn-
clinal sea transgressed intermittently northwestward, and the
margin of the coal basin shifted accordingly (Weirich, 1953, p-
2027). Continued subsidence of this unstable basin resulted in a
thick accumulation of clastic sediments of the Hartshorne, Mc-
Alester, Savanna, and Boggy formations.

Deposition of these sediments occurred in shallow seas which
probably did not exceed a hundred feet in depth. The low -degree
of porosity and permeability and the high silt content of sand-
stones points to their classification as “dumped deposits.” This
classification was originated by Weeks (1952, p. 2107). The load
of sediments apparently exceeded the carrying power of the trans-
porting streams in extensive estuarine areas. and nullified the
sorting process of wave action. In part, the sediments may have
encroached into the sea in deltaic fashion. The bedding planes of
several Savanna sandstones are mnterrupted by oblate “rolled
masses.” These irregular features could have been formed by
gradational movement along the foreset beds of deltas. Cross-
bedding, present in many of the sandstones, could be explained as
related to deltas.

Such an environment of deposition, coupled with intermittent
regressions of the epeiric seas, caused the sea bottom to be emer-
gent for rather long periods of time. The basinal sediments were
probably non-marine for longer durations than were those of the
shelf area on the north (Branson, 1954, p. 1). The resultant
landscapes were of monotonously low relief and were barely above
sea level. Abundant plant remains suggest landscapes covered by
luxuriant flora. The climate was apparently warm and humid.
Euxinic environments in the marshy shallaws of post-Atokan
time preserved the organic remains which now appear as coal
seams in the stratigraphic column. Sluggish streams traversed
the emergent lowlands, leaving their record as channel deposits.

With continued deposition, subsidence recurred intermittcntly.
Whether the subsidence was the cause of sedimentation, or the
load of accumulated sediments the cause of subsidence is a point
of conjecture. De Sitter (1956, p. 350) is of the opinion that
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compression causes the sinking of a basin. Thin and widely spaced
horizons of marine invertebrate fossils indicate only brief durations
of the resultant transgressions of the sea. The turbid waters of
this paralic environment hindered abundant growth of invertebrate
life. .. : '

- :Mild tectonic pulses at the end of Atoka, McAlester, and
Savinna:time account for regional unconformities at those horizons.
Evidence of their existence is not everywhere present in the coal
basin. . The absence of jprofound unconformities and the . general
concordance of the folded stratigraphic layers in the area indicate
that all the strata were deformed at the same time. Thus, the age
of folding can locally be considered as post-Boggy.

' ECONOMIC GEOLOGY

The most important mineral resource: of northern Latimer
County is coal. The Upper and Lower Hartshorne coals and the
Upper and Lower  McAlester coals attain a thickness sufficient
to’ merit .commercial exploitation in the southern part. Recent
strip mining activity in the southeastern portion has uncovered
seams of the Lower and Upper Hartshorne coals 6 feet and 4 feet
thick respectively. Operations are presently suspended (see figure
10).

During the last phases of field work in August, 1957, new
surface cuts were being stripped on the Upper and Lower McAlester
coal horizons immediately south of the area in secs. 3 and 4, T.
5 N.; R. 19 E. (see figure 12). The average thickness of each of
the McAlester coal seams in this locality is 1.5 feet. These same
horizons were stripped around the structural nose and flanks of the
Brazil anticline during 1954 (Mr. C. W. Allen, personal com-
munication, 1957).

The exploited coals are of high quality. Their characteristics
are comprehensively discussed by Hendricks (1939, p. 279-284) in
the overlapping Howe-Wilburton district.

‘Sevetal ‘thin seams, including the Secor coal of the Boggy
formation, occur in the section in addition to the Hartshorne and
McAlester coal horizons. These are not commercial.

Commercial quantities of natural gas have been produced in the
Red Oak gas field. Production was from the Hartshorne sand-
stone in the Brazil anticline. Most of the gas has been shut in.

SUMMARY 37

.Shc?w.s of gas have been encou
aptlcllnc and the North Wilburt
not commercially productive.

ntered in the Burning Springs
on fold, but these structures- are

Geologic structures favor the a
parts of the area, but none
.‘-hydrocarb’ons may be ascribe
surrounding coal region an
permeable reservoir rocks,

. ccumulation of petroleum in
1s produced.. The absence of liquid
d to high fixed carbon ratios of the
d to the lack of source beds and

SUMMARY

The rocks cropping out in northern Lati
homa, constitute about 7,500 feet of the uppcrlrgzit ?)(f)utr;ltg ’A(t)flia_
Ha;:tshorne{ McAlester, Savanna, and Boggy formations chrééf:"iiZl:
environments prevailed during the deposition of the.clastic serdi
ments. of the coal basin. The Upper and Lower Hartshorne, ¢ 1—
coalesce on the north flank of th sgare
gate thickness of 10 feet.

The sandsto -9 ¢ : ion 1
ne IPsv-9 of the Savanna formatl_on'ls correlated in

t.hxs' report with the Spiro sandstone member of the Savanna forma-
tion in the ;Muskogee-Porum district. "

Structures - are present in the f i
res - res orm of the Burning Spii
z’;xldamson, 'amd Brazil anticlines, the ‘North Wilbﬁftongfolgnzlgiii’
t e_‘:Sap_sbors. and Cavanal synclines. These anomalies lie 1';1 the
open fold zone of the coal basin an '

L e ot d are readily’ perceptible b
surface cmapping. The eastern extent of the éa}r)bonpfaulet i}sl

dissipated in a scissors type movement along the fault plane.

The most important resource of the area is coal.

Small quantities of natural : ;
1l quantit gas have been produced fro
Red Oak field, but there is no present productiorfl). ¢ from the
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APPENDIX
MBASURED STRATIGRAPHIC SECTIONS

1. HARTSHORNE ‘FORMATIOI\-I-, MEASIEJRED AT ABANDONED
RAILROAD CUT, SWY% SEY SE'% SECTION 31, T. 6 N., R. 18 0N

’l‘h?ckness
in feet

Formational Description

Hartshorne Formation :

‘Tobucksy sandstone member ;
Sandstone, gray to brown, fine to medium grained, silty,
micaceous, ripple marks, dense, massive, thin-bedded white
to, gray sandstcne in upper 10 feet ... 273
Sandstone, covered, exposed in upper 3 feet ag gray, fine-
grained, micaceous, thin-bedded with gray shale inter-

calations ... 38.2
- . 19.1

2. PORTION OF BOGGY FORMATION, TAKEN FROM TRAIL INTER-
SECTION .SEY; SEl NEY SECTION 24, T. ¢ N, R. 17 E. IN
A SOUTHEAST DIRECTION TO THE TOP OF THE MOUNTAIN
\IN THE VICINITY OF C. SECTION 19, T. 6 N, R. 18 E,

Thickness

) TFormational Description in feet

Boggy Formation :

Sandstone (IPb-3) brown to buff, fine-grained, magnetite grains.

micaceous, dense, massive ... 275
Shale covered ....... ... 55.0
Sandstone (IPb-2) brown,

shale intercalations ... - 40.0
Shale: L

Shale, covered ... 94.8

Sandstone, brown, fine-grained, thin-bedded intercalations

with silty shale ... : : : 11.6

Shale, ‘covered ... e e .. 314
Sandstone (IPb-1b) brown-to buff, fine-grained, dense, massive,

not measured. - :

3. PORTION OF THE BOGGY. FORMATION, TAKEN FROM SE4
NE% SEY% SECTION 29, T. ¢ N, R. 18 E. IN A NORTHWEST
DIRECTION ALONG TRAIL TO VICINITY OF NW CORNER
SECTION 29, T. 6 N, R. 18 L.

Thickness
Formational Description in feet:

Boggy' Formation: -

Shale, not measured.

Sandstone (IPb-2) brown, fine-grained, micaceous, dense, massive
o' thin-bedded ... 36.9

Shale: .

' Shale, €OVEred ... 33.0
Shale, dark gray to brown, blocky ... . . 382
Shale, covered . 235
Shale, brown, silty, blocky, interbedded with silty, brown -

sandstone ... R, RER— 21.9
.;S__hale,_.-icovered . b4b

Sandstone " (IP-1b)brown to buff,” fine-grained to silty, dense
thin-bedded, intercalated with thin silty shale partings ... 18.6
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‘Shale: s

211112}2’ ii?r?egray to brown, silty to clayey, clay il‘OD-S“t',-(-)-I-lf,‘. 28
cc,mcretions
: -1a) : ] o o
sandss;(r)ll(li(;téxﬁb bu%f, fine-grained to silty, dense, thin-bedded to 149
massive e

to brown, blocky - e ;
ggiiles,tog;gelll)rown to buff, fine-grained, dense, thin-bedded

EASSIVE oo 2141
Shale, covered ...
Bluejacket sandstone:

to buff, fine-grained, o 185
Sandstone, bl‘OWI;'ipple marks, dense, mMassive ... - s
i red .
ggﬁgzigﬁg’ ts)ll}gzv'n,cogfle-grained, micaceous, ripple marks, dense, 024
massive
Savamna Formation: 1785
Shale, covered

N FROM SW NE%
GGY FORMATION, TAKE JRalveee
IS)I(B)’;I/‘.;Tégiz CS)EC'?‘?ON 21, T. 6 N, R. 18 E. IN VICINITY OF L

4.

RIBUTARY.
JUNCTION WITH T v
i in feet
Formational Description
Boggy: Formation :
Shale : 200

i ilty, blocky

k gray to brown, firm, sili : :
Sgitlégbni?’ll;rogvfn,ydense, irregula:r beddigtge(limvg?tll?tsﬁﬁ(sl ‘stringers
Shale, dark gray, firm, blocky, interca 100

ne inch thick - Ty
Shal(c)z, black, firm, hackly to blocky, intercalate 0

stringers - . o by
San(lss:giztoggown, silty, micaceo_us, stained by limonite 0
i ' dense ferruginous - -
Sillgzon&acll)(mgg}n, hackly to blocky, clay ironstone x:onero'a" 80
Shalfeioglsack firm, hackly to blocky, elliptical chert-like nodules 20
a}: con (X

Shale, covered
Sandstone (IPb-1b), not measured.

ND BOGGY FOR-
T IONS OF McALESTER A -
5""1%413&"71%131133' ﬁ:ﬁg&f:g}) FROM cu(xg?gl? 33§A’11$D(§11}0Ng ?SU%.
' W1, NE% NE% SE T . R 18 E.
g%%ﬁ‘rgv:g)% iLoi*\zG BEAVER CREEK TO VICINITY

.6 N, R. 18 E.
CENTER SECTION 28, T e
| ipti in feet
Formational Description
Boggy Formation :
Bluejacket sandstome: . |
Shale, not measured. . cive, interbedded with
_Sapdstone, buff, fine-grained, dense, massive, interbeds ted with s

silty shale
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Savanna Formation :

Shale:
Spale, COVered ..o 40.0
Shale, brown to gray, silty, blocky, covered in lower portion ... 408

Bandstone (IPsv-3) :
Sandstone, brown, fine-grained to silty, dense, thin-beddeq,

interbedded with silty shale partings 7.1
Shale, black, carbonaceous, trace of coal 1.0
Sandstone, brown, fine-grained to silty,

with silty shale DATHINgS o 14.3

Shale, dark gray, silty, blocky in lower portion grading up
into brown with abundant clay ironstone concretions ... 75

Sandstone, white to tan, fine-grained, micaceous, dense, thin-

bedded, with thin siltstone at BOD e 14.0
Shale, black, carbonaeeous, trace of coal 0.5
Shale, gray, blocky .. .. 137
Shale, black, carbonaceous, trace of coal et e e 1.0
Sandstone, white to tan, fine-grained to silty, thin-bedded

intercalations with thin silty shale partings.._........_. 5.0
Shale, gray to green, fissile to blocky, interbedded with thin

sandstone stringers ... . . " 10.0
Sandstone, ‘white to brown, fine-grained, dense, massive, pro-

nounced bedding plane unduvlations ... 17.5
Shale, brown t¢ gray, silty to blocky, clay ironstone concere-

BOBS et CoCTE 67.4
Shale, covered ... ... 76.9
Sandstone, gray in lower 10 feet, grading up into brown, fine

grained to silty, dense, massive, intercalated with undulat-

ing silty shale partings ... 62.9
‘Shale, covered .. 546.4
‘Sandstone ( IPsv1), brown, fine-grained, micaceous, dense, mas-

sive .. . . 30.0
Shale, covered . 18.5
Shale, dark gray, firm, blocky, clay ironstone concretions ..., 10.0
Shale, black, carbonacecus, trace of coal ... 1.5
Clay, gray ... . 1.0
Shale, dark gray, silty, firm, bloeky .o 41.6
Sandstone, brown, fine-grained, dense, massive, thin silty

shale partings . . e 34.6
Shale, gray, silty, fissile, interbedded with thin silty, sand-

stone stringers ... 25.3
Sandstone, brown, silty, micaceous, thin-bedded with thin silty

shale partings . .. 184
“Shale, covered ... 89.1
Sandstone, brown, fine-grained micaceous, dense, interbedded

with silty shale partings, ripple marks on upper’ contact ... 246
Shale, gray to brown, silty, fissile, interbedded with siltstone -

SUINGerS oo TS 29.7

‘Sandstone, brown, fine-grained, micaceous-.' dense, thin- bedded 12.3

Shale, gray, silty, blocky, clay ironstone concretions ... .. 49.5
Sandstone, brown, fine-grained, Iicaceous, dense ... 3.0
Shale. gray to green, silty, blocky eeeeees .. 10.0
Sandstone, brown, fine-grained, micaceous, dense ... 3.1
“Shale. gray to green, silty, fissile to blceky, interbedded with

silty sandstone stringers ... ) . 314
.Sandstone, brown, fine-grained, micaceous, dense, thin-hedded

intercalations with silty shale partings ... 13.5
‘Shale, covered .. 468
Sandstone, brown, fine-grained to silty, dense, masgive, inter-

bedded with thin silty shale partings ... o 66.4
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McAlester Formation:
Shale:
Shale, covered . coceerseneeeees andstons
Sandstone, brown, fine-grained, micaceous, (Keofa s f 10

member ?) 157:0

red . s i ,
ggigas,tocgg,ebrown, fine-grained, silty, micaceous, thin-bedded

(Tamaha sandstone member ?) 421:7

e o i i i s, dense, massive
Cameron ’saudstone, brown, fine-grained, micaceous, y "

in lower 20 feet grading up into silty, thin-bedded ...............

1101

N

PORTION OF BOGGY AND ;Agég'ﬂ%NFgR}}‘lArgI%NshT??%,
3 NWY SBEY% 2, T. . R =

‘ ggggﬂgﬁéD S’I‘]L;')%'_[‘OP Oi’ CUESTA IN VICINITY OF NE CORNE

SECTION 15, T. 6 N, R. 18 E.

6.

Thickness

’ ipti * in feet
Formational Deseription

~Boggy Formation : N |
Saﬁdstone' (IPb-1b), brown, fine-grained, dense, massive, lower

i terminate - e 035
S{:ﬁii%%%ﬁ:igiclﬁgisny i_léicf;?gr;iﬁgéf dense, mass1ve . tothln-
" bedded, upper contact indeterminate ... :
Sﬁale: ------------- wro
Sgig%étocﬁgel;:%%ered, forms to'pographic bench et s 1%3
gf}iﬁiles’t(fggei%iered, forms. topographic béhch ............................ 8.0

W ; one
Shale, brown, silty, micaceous, fissile, clay 1ronstonem_c___<?“" 070
- cretions

Bluejacket sandstone: . . acedus
ine-grai to silty, mic y
f to brown, fine gramgd
Sanddsétgrslg, z)tllifn-bedded to massive, ripple m‘arks on upper 194
contact, interbedded with thin shale PArtINGS ...

} d ceeeernnes
Sandstone, shaly, covered . . O
Sandstone, brown, fine-grained, micaceous, ripple 109

bedded with thin shale pPartings ...

‘Savanna Formation:

Shale, covered ..o S S U URRUUTPRRRRY

tone (IPsv-3): . . . dense, thin-
Sandssandstt(me, tan to white to buff, fine-grained, : 30,8

bedded to massive .. : o

d ------- 2 s .
gl;z?s;t:g;ergrown, fine-grained to s11ty,‘dense, thin. bed(.ie-c-i' 841
to massive . : oy

ale, covered - - :
-SS];ﬁdstone, brown, fine-grained to silty, thin ‘bedded - to 54

 massive -
‘Shale, green to d
h cretions .o s e
- Biltstone buff, dense, 'fer;ruginqus; ripple - marks, -interbedded 109
" with thin silty shale .partings . . .

. AN :n_
ark gray, silty, blocky,. clay 1ron§t?pe 'co 419

45-

7. HARTSHORNE FORMATION AND PORTION OF ATOKA FOR.-.
MATION, MEASURED FROM A DPOINT APPROXIMATELY 840
FEET WEST OF SW CORNER SECTION 35, T. 6 N.,, R. 18 E., IN
AN EASTWARD DIRECTION ALONG SECTION-LINE ROAD TO

STRIP PIT OF UPPER HARTSHORNE COAL SEY% SW1 SWi
SECTION 36, T. 6 N., R. 18 B

-_—
Thickness
Formational Description in feet ;
.

Ha-l‘i:-t"'shorne' “Formation
Upper Hartshorne ;
Coal, Upper Hartshorne

4.0
Sandstone, micaceous, thin-
bedded ... . et 64.4
Coal, Lower .Hartshorne . 6.0
Tobucksy sandstone :
‘Sandstone, white to tan, silty, icaceous, thin-bedded with
thin silty shales ... 0 .7 TUFOeUCed with o 887
Shale, green to brown, silty, clay ironstone concretions, inter- -
bedded with thin sandstone and siltstone stringers ... 64.9
Sandstone, buff to white, fine-grained, micaceous, ripple
marks, fucoids, thin-bedded with silty shale partings ... 26.9
Sandstone, brown, fine-graineq, ferruginous, dense, ripple
. marks, thin-bedded with silty shale partings .. 12.2
Sandstone, shaly, covered .. 284
Shale, "covered ... ... 9.8
Sandstone, gray to white,
ripple marks ...~ "' " 24
Shale, gray, silty, micaceous, blocky to fissile, ¢
CODCLOUONS oo 0RO 19.6
Sandstone, gray to white, fine-grained, silty micaceous, ripple
 marks, thin-bedded with silty shale partings 4.9
Shale, gray, silty, fissile ... ° 9.8
Siltstone, brown, dense, interbedded with thin shale partings ... 9.8
Sandstone, light tan' to white, fine:grained, micaceous, dense,
thin-bedded with thin silty shale partings ... ... 14.7
Atoka Formation :
Shale, gray, mottled with brown, silty, covered in lower 20 feet ... 63.2
Shale, gray, mottled with brown, silty, interbedded with thin
silistone  stringers ... " 7T WAL thin 203.2
Sandstone, light tan to brown, fine-grained, silty, micaceous, dense,
thin-bedded, with thin shale partings ... " """ 33.8
Shale, gray, mottled with brown, silty, fissile to blocky, intercalated
with thin siltstone stringers ... 7 T 148.1

‘Shale, brown to gray, silty, micaceous, interbedded with sandstone
stringers ... T 20.1
Sandstone, brown, fine-grained, micaceous, in
inches, interbedded with thin, silty shale part
Shale, green to brown, silty, blocky to fissile :
Sandstone, brown, fine-grained, micaceous, dense, thin-bedded
with thin silty shale partings ...
Shale, brown, silty, fissile, interbedded
and siltstone stringers ... ...
Siltstone, brown, micaceous, dense, beds up
- bedded with thin silty shale partings’ ...
Shale, dark gray to brown, silty, fissile to blocky
Shale, covered by soil |
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8.

NSALESTER AN LTI O SN A R O
N F
§5OI'{I‘M6A’§IOI1\{IS,18 %é%glCENTER WEST Y% SECTION 26, T. 6 N., R.

18 E.

Thickness
ipti in feet
Formational Descrlpflon
‘Bavanna Formation : _
Shale, covered A -
ggﬁg::t;gﬁg ]blx,'i“rw;n? .fine-grained, de}nse, mas.sivte to thm-bedc%fi-::_. X
Shale co'vered, lower contact indetermina e‘ ................... 813
Sands;tone brown, fine-grained, dense, massive,
top covered .
indeterminate
le, covered, lower contact in b - o1
ngdstone brown, fine-grained, dense, thin-bedded to massive, |
with thin, silty shale partings, top covered ...
McAlester Formation:
Shale: 4507
Shale, covered ...

Shale, dark gray to brown, silty, blocky, clay ironstone con-

50.6
e wn, sty fissiie. 433
e rtone (lamana member 3 fine-grained, silty,
aha member ?), brown - >
Sanﬁggggéoés'r,acﬁnse, thin-bedded, with thin, silty shale part 182
oe issi ironstone concretions, inter-
brown, fissile, clay irons . w5
Shal%e:l)}l%fik g’ith gray, silty sandstone stringers ... 85
Coal, Upper McAlester ... 15
glllgé gg.:li gray to brown, firm, blocky, clay ironstone CO-I.I.-. 083
Shal(éregl?;l;n,ms“ﬁéy, fissile, interbedded with thin, gray silt- i
o MecAlest 1.6
cAlester . - e
gﬁaall;a Ll()):‘cl):;'n, silty, fissile, interbedded with thin, g?ay silt 884
séone 1519 ¥ 0 T-0=3 = S UP S
’ sandstone : . . )
Cam:;::dstone brown, fine-grained, sﬂt_r,y, thin-bedded, 1'1pp{t=j 40
marks’, with thin, silty shale partings 100
silty, fissile . - - -
ggilieétotggwlr)lfown,y fine-grained, silty, thin-bedded with thin 0.0
i le partings . —
San;;}:f)srlxe,s hl?rowg, fine-grained, silty, dense, thin-bedded to 040
massive S oo
- . = i) t
%é’]:xl'fl’erco‘s,g;%dstone, brown, fine-grained, silty, thin bedded to 1
massive ...ooociiieiniennees ‘
McCurtalm ii];clli.to brown to gray, silty, fi.ssile to bllockg;,esthmly 045
Sha f’minated with silty sandstone strmg_ers, Ca qw; i thxck-
Shal;1 covered, with brown sandstone of indeferminate thick- 3198
n’ess at base ... S10.8
Shale, covered .. .

ilty, fissi thin laminations
v Ik, silty, fissile to 1_)Iocky, : -
Shal‘e):% g!i‘ftvs"ns;gdzlt%;e, abundant clay ironstone concretions ... 3

1.0
Shale, dark gray, blocky .

MEASURED SECTIONS
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Hartshorne Formation ;

Upper Hartshorne :
Shale, black, carbonaceous, thinly laminated 1.8
Coal, Upper Hartshorne ... . 4.0
Shale, black, carbonaceous .. 0.5
Coal, Lower Hartshorne ... 6.0
Shale, black, carbonaceous, plant remaing .. 0.5
Tobucksy sandstone :
Sandstone, white to brown, fine-grained,silty, thin-bedded with
thin silty shale partings ... 2.3
Shale, gray, silty, fissile ... et e 4.6
Sandstone, white to tan, fine-grained, silty, micaceous, not
measured.

9. SAVANNA AND PORTION OF BOGGY FORMATION, TAKEN
FROM NEY, NE% NEY; NEY% SECTION 4, T. 6 N, R. 19 E.
NORTHWESTWARD ALONG STATE HIGHWAY 2 TO HASKELL
COUNTY LINE IN SECTION 29, T. 7 N, R. 19 E.

Thickness
Formational Description in feet
Boggy Formation :
Bluejacket sandstone :
Sandstone, shaly, gray to brown, micaceous, thin-bedded with
thin silty shale partings ... . 60.0
Sandstone, white to light gray in lower portion grading up
inte brown, fine- to medium-grained, micaceous, dense,
thin-bedded to massive, channeling 48.8
Savanna Formation :
Shale:
Shale, green to gray, silty, fissile to blocky ... 977
Sandstone, buff, fine grained, micaceous, dense, undulating
bedding planes ... . . " " U 29.6
Shale, dark gray to green, silty, blocky to clayey 59.9
Sandstone (IPsv-3) :
Sandstone, buff, fine grained, silty, ferruginous, ripple marks,
fucoids, thin-bedded with thin, silty shale partings ... 80.6
Shale, green to gray, fissile to blocky, interbedded with thin, silty
sandstone stringers ...l U0 SW 43.5
Sandstone : )
Sandstone, buff, fine grained, micaceous, dense, thin-bedded ... 4.0
Shale, green, clayey to blocky ... .. 21.7
Sandstone, buff, fine grained, micaceous, dense, thin-bedded ... 32.7
Shale:
Shale, gray to green, mottled, silty to clayey .. 49.2
Sandstone, buff, fine grained, thin-bedded ... - 199
Shale, green to brown, mottled, silty, clayey to blocky, inter-
bedded with thin, silty sandstone stringers in upper part ... 899
Sandstone, buff, fine grained, silty, thin-bedded ... .. 21.8
Shale, covered ... e et 60.3
Sandstone (IPsv-1a)
Sandstone, buff, fine grained to silty, micaceous, dense, thin-
bedded ... ... 3.5
Shale, green, silty, fissile .. 10.9
Sandstone, buff, fine-grained, silty, thin-bedded to massive,
with "thin, silty shale Dartings ... . " 15
Shale, black to dark gray, silty, firm, micaceous, figsile to
DIOCKY oo TG RO 5.5
Sandstone, buff, fine-grained, dense, thin-bedded, with thin,
Silty shale partings ... """ " T 5.5

Shale, dark gray to black, silty, micaceous, fissile to blocky
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Shale, green to black, silty, fissile, with trace of coal in thin,
black, carbonaceous shale at base

: 11.0
Shale, gray to green to brown, silty, fissile ..., 5.5
Siltstone, brown, micaceous, dense, interbedded with thin,

silty shale partings, trace of coal at base .... 5.5
Shale:
Shale, gray, micaceous, fissile, interbedded with thin siltstone
stringers ............ . 5.4
Shale, covered : tiri o - 54.8
Sandstone, buff, fine-grained, micaceous, dense, thin-bedded ... 10.9
Shale, green, silty, fissile .. » : 5.5
Shale, green, silty, fissile to blocky, plant remains ....cccccevieeenn 0.5
Shale, green, silty, blocky, clay ironstone concretions ........ 274
Sandstone, brown, fine-grained, silty, micaceous, dense, thin-
bedded . 5.5
Shale, gray, silty, fissile to blocky 10.9
Sandstone (IPsv-1) :
Sandstone, brown, fine-grained, ripple marks, thin-bedded .... 1.0
Shale, green, silty, fissile 6.0
Siltstone, brown, dense, thin-bedded ... 2.0
Shale, green to brown, blocky, clay ironstone concretions ... 5.0
Sandstone white to tan, fine-grained, dense, massive ... 10.9
Shale, covered ... 1041
Sandstone, buff, fine-grained, dense massive, pronounced
undulations in bedding plane ..o 49.3

10.

SAVANNA AND PORTIONS OF McALESTER AND BOGGY FOR-
MATIONS. TAKEN FROM ROAD CUT IN CENTER SECTION
31, T. 6 N, R. 19 E. NORTHWARD ALONG STATE HIGHWAY

2 'TO VICINITY OF LAKE CARLTON; THENCE WESTWARD -

THROUGH ROBBERS CAVE UTILITY YARD TO TOP OF BS-
CARPMENT IN VICINITY OF NW SE% SEY% SW¥% SECTION
13, T. 6 N, R. 18 E. ‘

Thickness

Formational Description in feet

Boggy Formation:

Bluejacket sandstone, not measured.

Savanna Formation:

Shale :
Shale, covered
Coal, shaly

Shale, green, fissile, to blocky, clay ironstone concretions 2:8

Sandstone (IPsv-3):
Sandstone, brown, fine-grained, dense, massive, thin, silty

shale partings, undulating bedding plane ............. 19.3
Shale, green, blocky, with discontinuous traces and flecks of

coal in middle portion ... . ... 165
Sandstone, white to tan, fine-grained, massive, undulating

bedding plane ...... eeeeeaeneeenteesecteeaneeeean . 17.2
Shale, green to brown, silty to blocky, partly covered . . 255
Sandstone, buff, fine-grained, silty, dense, massive! ... 27.2
Shale, black to dark gray, firm, blocky, channeling, fossil

tree stump with coalified bark on roots in middle. part ... 13.5
Sandstone, buff, fine-grained, dense, massive undulating bed-

ding plane, contains clay pellets of underlying shale ............ 14.0

Shale:

Shale, dark gray to green, silty, figsile to blocky, clay iron-
stone concretions, interbedded with thin siltstone and

silty sandstone stringers ... reeeeert oot een s en e 231.6

Sandstone (IPsv-2), buff, fine-grained silty, thin-bedded
Shale:

MEASURED SECTIONS

Siltstone, brown, dense, with thin, silty shale partings ...
Shale, dark gray, silty, figgile to blocky, interbedded with
thin, silty sandstone stringers

Shale, dark gray to green, blocky, interbedded with thin
sandstone stringers, abundant clay ironstqne concere-
BHOTS .o ovroeeeeeecsencanessemsacsaasasmnmssem s s n s e eSS S n eSS

Limestone, yellowish-brown, badly weathered, fossiliferous ...
Shale, dark gray to black, carbonaceous ....
Coal, shaly
Shale, dark gray to green, BlOCKY ovevrvememnceneinanns

Sandstone (IPsv-1):

Siltstone, brown, dense, micaceous, with thin silty shale
partings
Shale, dark gray to green, silty, fissile to bIOCKY ..ooeoeees R
Sandstone, buff to brown, fine-grained, silty, thin-bedded to
massive, undulating bedding PlANE ...t
Shale, dark gray to green, figsile to blocky, interbedded with
thin, silty sandstone SETINZETS  oovrecercmernsenec s
Sandstone, buff, fine-grained, silty, micaceous, stringers 1
inch to 2 feet thick interbedded with silty green shale ...
Shale, dark gray to green to black, silty, fissile to blocky ........
Sandstone, buff, fine-grained, silty, micaceous, dense, stringers
1 inch to 1.5 feet interbedded with thin, silty, green
shale partings
Shale, dark gray to green. silty, firm, blocky, covered in
JOWET POTLIOTL  coooommemssermrenssmsssssmsssemas st oo
Sandstone, brown, fine-grained, silty, dense, thin-bedded with
thin, silty shale partings
Shale, COVETEd ...ocoovernmmmmsnsriereannnes
Sandstone, brown, fine-grained, silty, ripple marks, thin-
bedded to massive, with thin, silty shale partings ...
Shale, dark gray to black, firm, blocky. abundant clay irom-
stone concretions
Sandstone, brown, fine-grained, silty, stringers 1 inch to 1 foot
interbyedded with thin shale partings containing plant
remains
Shale, green, silty, fissile to blocky
Sandstone, light tan to white, fine-grained, thm-bedde.d in
lower portion grading up into massive beds up to 2 feet
FRICK  oonecverrenesemerseremmmenessamamnansssneess
Shale, green to brown, firm, blocky
Sandstone, brown, fine-grained, silty. ripple marks, Yvith thin,
silty shale partings in lower 3 feet, grades up into more
massive beds in upper part
Shale, gray to green, silty, fissile ; -
n to gray, fine-grained. silty, dense, ne
Sand;)torée, itl::l(;wbeds iep{lrated by thin green, silty shale
Dt il il thin-bedded to
fine-grained, silty, dense, in-
Sanﬁ?sl;‘ie;e})ug{th thi%l, green, silty ghale partings, clay
SrONStONe COMCFELIONS .loooiiriirmsuaesmssmsmmasses s

129.0
0.6
1.0
0.08

38.0

19.5
14.6

84.4

17.8

17.9
40.2

12.4
10.4

36.6
31.8

10.4
36 8
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McAlester Formation:
Shale:

Shale, brown to gray, silty, blocky, interbedded with. siltstyne
stringers, 1 inch to 2 feet thick, clay ironstone stringers, _
grades into darker gray, fissile shale in upper 5§ feet ... 20.7

Siltstone, brown, micaceous, dense, beds 1 inch to 3 inches
-separated by thin, silty, gray shale partings, clay iron-

stone Conceretions ... . 10.3
Sandstone, buff, fine-grained, ripple marks, dense, beds nch
to 8 feet separated by thin, silty shale parting_s 10.2

Shale, brewn to gray, firm, blocky, clay ironstone concre-
tions, grading up into middlé and uypiper portions to darker
gray, blocky, with abundant c¢lay ironst-ne eoncretions: ... 108.8
Sandstone, (Keota sandstone ?), brown, fine-grained, silty,
beds 1 inch to 3 feet thick separated by thin, brown, silty

. ~shale partings containing clay ironstmne concretions ... 36.5
Shale, brown, silty, fissile to blocky, interbedded with clay
ironstone concretions aligned in stringers ... 9.3

Coal, trace.

Shale,” dark gray to black. carbonaceous

Shale, dark brown to gray, firm, blocky ...

Shale, brown, silty, fissile to blocky, interbedded with brown‘
siltstone stringers 1 inch to 6 inches thick, clay ironstone
CONOCTEELOTIS oo oot e e te e s e s e e e s e cameeane s enes 10.3

Shale, dark gray to black. carbonaceous in lower 6 inches
grading up into brown. silty, blocky shale interbedded

with clay ironstone coneretions aligned into stringers ... 10.3
Coal . 0.08
Clay, gray . 0.2
Coal 0.08
Shale, dark gray. silty 5.0
Coal ..o 0.06
Shale, covered ... . | 2624

Shale. dark brown to gr ay, blocky, clay 1ronst0ne concretlons' 30.7

Shale, green tn brown, silty, fissile to blocky 62.0
Shale, brown. silty. fissile a7
Siltstone, buff, micaceous, dense 90

Coal. Upper McAlester (?) . . 0.8

Shale. gray. clayéy, plant remains .. 1.0
Shale, green to hrown, silty, blocky . 74.9
Coal. Lower McAlester (?) . n4
Clay, Eray .......iciceo.. 05
Shale. green to hrown. silty, fissile to blnckv 64.3
Cameron sandstone :
Sandstone. brown.: fine-grained, silty, dense, thin-bedded with
. thin. silty. shale PATEINES ..o 10.7
Q'mdstnne brown. fine-grained. silty, micaceous, thin-bedded
.to massive with.thin, silty shale nartines ... 26.7
Sandstone, gray-to grown; fine-erained. silty, dense. massive.
grading up into darker gray; silty sandstone ... 10.7
Shale :
Shale, dark gray-to black, firm. blOCKY s 26.8

Shale; gray to green, fissile to blocky. interbedded with thin
siltstone stringers, clay. 1ron<tone c\neretmns, plant
TOIMAINS it einmeeaerevceareeeeeescgaciabanas e

Shale; gray to brown. motﬂed parﬂv oovored

Shale, covered, not measured.

b1
11. PORTION OF McALESTER FORMATION, TAKEN
ON RO D
CUT SOTUTH OF AREA OF THIS REPORT ON LHIGHWAYA2
CENTER NORTH % SECTION 6, T. 5N, R. 19 &,
Thi
Formational Description irid;:eetss
McAlester Formation : ’
Warner sandstone, brown, fine-grained, dense, massive, not
measured. '
McCurtain shale:
Shalei dark brown, silty, firm, blocky, undulating beddmg
planes ..., 4.
Shale, dark gray to black, hackly, blocky . 588583
Shale, brown to green, silty, blocky, clav ironstone concre-
BIONS e .. 795
Shale, dark gray to black, firm, hackly, blocky ... 5.3
Shale, covered, unmeasured. )
12. PORTIONS OF BOGGY AND SAVANNA FORMAT_I(;NS TAKEN
FROM NWY SE¥% SWY% SECTION 12, T. 6 N, R. 19 E. IN A
SOUTHEAST DIRECTION ALONG TRAIL '1‘0 THE TOP OF
YANCEY MOUNTAIN IN VICINITY OF CENTER-WEST BOUND-
ARY LINE OF SECTION 18, T. 6 \T R 20 E.
Thickness
Formational Description in f(l::tss

Boggy Formation :
Sandstone (IPb-3) :

Sandstone, brown, fine-grained, micaceous, dense, massive ... 27.5
Shale, covered

................... 22.0
Sandstone, brown, fine-grained, micaceous, dense, massive ... 38.5
Shale COVETEd ..o eeeoe 66.0
Sandstone (IPb-2), brown, fine-grained, ripple marks, dense,
massive

Shale, covered ...
Sandstone (IPb-1
Shale:
Shale, covered
Sandstone, brown, fine-grained, dense, massive, contacts
covered ... 15.2
Shale, covered

1

Bluejacket sandstone: 38
Sandstone, tan to brown, fine-grained, silty, micaceous, dense,

massive ... FE U 109.4

Shale, covered ..., 54.7

Sandstone, buff, fme gramed dense, massive 53.9

Savanna Formatlon
Shale, covered 218.8

Sandstone (IPsv-3), not measured

13. SAVANNA AND PORTIONS OP BOGGY AND McALESTER FOR-
MATIONS, TAKEN FROM NW% SEY SWY% SW¥% SECTION 33,
T. 6 N, R. 20 B. IN A NORTHWEST DIRECTION ALONG TRAIL

TO ESCARPMENT IN VICINITY SW¥% NBY SEY SP% SE
19, T. 6 N., R. 20 E. 4 NEY SEY% S$B% SECTION

] Thickness
Formational Description in feet

Boggy Formation :
Bluejacket sandstone, buff, fine-grained. dense. massive, with thin,
gilty shale partings, not measured.
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Savanna Formation:

Shale:
Shale, COVEYe@ ..o et 715
‘Sandstone, brown, fine-grained, silty, micaceous, dense,
massive ... . 16.5
Shale, covered ... 96.0

Sandstoné (IPsv-3) :

Sandstone, brown to buff, fine-grained, silty, micaceous,_ dense,
thin-bedded to massive, with thin, silty shale partings ... 200.0

SHAle, COVETA ..ot cee e eme e s oo ne oo 20.0
Sandstone, brown, fine-grained, micaceous, dense, thin-bedded
with thin shale partings .. ereeneenaeeeeaaneeneen 32.4

Shale, covered .. 150.2

Sandstone, brown, fine-grained, thin-bedded to massive ........... 324

Sandstone, shaly, covered ... 64.8

Shale covered e eemeeteeeeeseeeeeeeasee s et ean e eaan 16.2

Sandstone, brown to buff. fine-grained, silty, micaceous, dense,

INASSIVE oot et 385
Shale:

Shale, COVEIred ...t 89.5
Sandstone (IPsv-2). forms topographic bench, covered ... 21.6
Shale:

Shale, COVEIed .....ocorocoiiiiii et es et 98.2

Sandstone, buff, fine-grained, silty micaceous, dense,

massive

Shale, covered
_Sandstone (IPsv-la), brown fine-grained, silty micaceous, dense, 5.6
massive R
Shale, covered
Sandstone (IPsv-1) :

Sandstone, brown, fine-grained, silty, dense, massive ... 6;2
Shale, covered .......cccoiiiimiiiinnnns s e . 118.
Sandstone, brown, fine-grained, silty, micaceous, dense, mas-

£ 2 O . 432
Shale, covered ...... .
Shdle, sandy, covered .
Shale, covered ...............
Sandstone, brown, fine-grained, ripple marks, dense,
bedded to massive
Shale, covered
Sandstone, brown, fine-grained, micaceous, dense ... 48.6
Shale, covered - R
Sandstone, brown, fine-grained, silty, micaceous, dense, thin-

bedded to massive, fucoids .. g%é

Shale, covered . . X
Sandstone, brown, fine-grained, micaceous, ripple 'mar}&s, dense,

thin-bedded to massive, interbedded with thin, silty shale 221

PATEIIES oo X

McAlester Formation: ]

"SHAle, COVEIOA owveomrveoeeeeieoeerceereceseemesaeneseeeemaeassanas f e d dense 237.
Keota sandstone, light tan to white to_brown, ine-grained, se,

thin-bedded to massive with thin, silty shale partings ............. 16.2

Shale, covered, nct measured.

83
14. PORTIONS OF BOGGY AND SAVANNA FORMATIONS, ‘TAKEN
FROM A POINT 179 PACES NORTEH OF INTERSECGTION. OF
TRAIL WITH ABANDONED PIPELINE RIGHT. OF- WAY "IN
SE4 NW¥% NWY SECTION 28, T. 7 N., R. 20 E..SOUTHREAST-
WARD ALONG PIPELINE RIGHT OF WAY TO TOP OF MOUN-
TAIN IN VICINITY SEY% NW}% SW% SW% SECTION 384, 7.
7N, R. 20 E.
Thickness
Tormational Description in feet
Boggy Formation :
-,Sands'tcne (IPb-5), buff, fine-grained silty, micaceous, dense mas-
sive ... . 3 22.0
Shale, covered 1375
Y'YSandstone, (IPb-4), covered, forms topographic bench .................... 38.5
Shale, covered in upper and lower portions, exposed 100 feet above
base as gray to brown, bleeky, clay ironstone concretions ... 455.8
Sandstone, (IPb-3), buff, fine-grained, micaceous, ferruginous,
dense, massive ... 38.4
Shale, with sandstone (IPb-2 ?) at base covered ... 322.7
Shale, covered ... . 169.2

.Sandstone (IPb-1), tan to white, fine-grained, niicaceous, dense,
massive

L MASSIVE e 489
,Shale:
Shale, covered

Sandstone, buff, fine-g
Shale, covered

Sandstone, buff fine-

. 941

Shale, covered . 471
Sandston_e, buff, fine-grained, ense, massive in lower 5 fee

grading up into thin, silty beds with silty shale partings ... 26.2

Savanna Formation :

‘Shale. covered ...
Sandstone (IPsv-3), brown, fine-grained micaceous,

massive, interbedded with thin, silty shale partings
Shale, covered, not measured.

15.

PORTION OF McALESTER FORMATION, MEASURED NORTH-
WESTWARD ALONG ROAD FROM NWY SEY% SEY% NWY%
SECTION 18, T. 6 N., R. 21 B. TO TOP OF FIRST PROMINENT

SAVANNA HOGBACK.

Thickness

Formational Description .in feet

Savanna Formation :

Sandstone (IPsv-1), not measured.

McAlester Formation :

Shale, dark brown to gray, fissile to blocky, clay ironstone con-
cretions, plant remains in upper 40 feet . )

........................................ 210.9
Keota sandstone, light tan ‘to white, fine-grained to silty, dense,
Sh 1massive in lower 4 feet, grading up into shaly siltstone ... 10.8
ale:
Shale, gray to brown, silty, interbedded with thin, silty sand-
stone stringers, clay ironstone concretions, plant remains .. 10.5
Coal, shaly, plant remains at base ... 1.0
Clay, gray ettt eee e e 05
Coal, shaly . . 0.4
Clay, dark gray ... . . el 1.0
Shale, brown to gray, silty, fissile, interbedded with cla
ironstone concretions aligned in stringers 1 to 2 inches
thick e . 8.4
Shale, gray, silty, fissile to blocky, clay ironstone concretions .. bd1

Bhale, covered, not measured.
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16. “SAVANNA AND PORTION OF BOGGY FORMATION, TAKEN '

‘FROM CENTER EAST BOUNDARY LINE SECTION 8, T. 6 N,
R. 21 E. NORTHWARD ALONG HIGH-LINE RIGHT OF WAY
.TO TOP OF MOUNTAIN IN VICINITY OF NW CORNER SEC-
JTION 28, T. 7T N, R. 21 E.

Thickness
Formational Description v in feet
Boggy Formation :
Sandstone (IPb-7), brown, fine-grained dense, massive ............ 90.0

Sandstone (IPb-6), brown,_fing-grained, micaceous, dense, mas-

“sive’ . 31.8
Shale, covered 210.4
Sandstone (IPb-5), brown, fine-grained, dense massive ....... 37.0
Shale, covered in lower and upper portions, exposed in middle

portion as gray to brown, fissile, with clay ironstone concre-

- tions ... 98.6
Sandstone (IPb-4):

*Sandstone, brown, fine-grained, dense, massive ............... 15.6

" ‘Shale, covered ...... ) 36.6

Sandstone, brown, fine-grained, dense, massive ... 20.8
Shale, covered ... 104.0
‘Sandstone (IPb-3), brown to buff, fine-grained, silty, dense, mas-

sive 77.8
Shale:

Shale covered in upper portion, exposed in lower portion as

* ‘gray to green to brown, fissile, clay ironstone concre-
tions . . 212.6

Shale, brown, silty, fissile, interbedded with thin, silty sand-
stone stringers ..... 52.0

Sandstone (IPb-2), brown to buff, fine-grained, micaceous, dense,

massive, with thin, silty shale partings ...... 81.8
Shale:

Shale, covered ....... 104.0

Sandstone, covered, forms topographic bench ... 4.0

Shale, covered 41.6

Sandstone, covered, forms topographic bench ...l 15.8

Shale, covered 36.6

Shale, sandy, covered 28.2

Shale, covered . . 72.8
Sandstone (IPb-1), buff, fine-grained, silty, micaceous, dense, mas-

SIVE s 52.0
Shale:

Shale, covered ........cocmimmrenieerremcennn eeeeeeeresaneemaaeneenanen 66.5

Sandstone, covered, forms topographic bench ... 5.2

Shale, covered ....... . 204

Sandstone, covered, forms topographic bench ... 15.3

Shale, covered ........... y . 5.3

Sandstone, covered, forms topographic bench ... 5.3

~Shale, covered ........... . 30.6

Sandstone, covered, forms topographic bench ... 15.3

Shale, covered ... 122.4

Sandstone, buff, fine-grained, dense, massive ... 253

Shale, COVEred ....ocooveevemeecoceeenereecmenacs > 16.0
Bluejacket sandstone:

- Sandstone, buff to brown, fine-grained, silty, dense, massive .... 112.2

Shale, gray to green, fissile to blocky, clay ironstone concre-

tions 61.2
Sandstone, buff, fine-grained, dense, massive ... 93.1
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Savanna . Formation :

Shale:

Shale, covered ...

Sandstone, brown, fine-grained, dense
S_hale, covered

Sandstone (IPsv-3): brown to buff fi i
: . uill, fine-grained to silty, thin-
bedded to massive, interbedded with ilty
intervals, forms long dip slope covered sllty shale

Shale, COVETed ..o ?ggg
Sandstone (IPsv-1a), brown, finé—grained, silty, dense, massive... 57‘9

Shale:

upper contact covered, thickness indeterminate ... J
Shale, covered

................ . [RSR I ¢: 3
Sanclijseii;l)élee(,1 buff to brown, fine-grained, silty micaceous, thin-
Shalé,'covei‘ed ................... R 122(5)
Sandstone, brown, covered .. 26.3
Shale, covered ... 21'0
Sandstone, brown fine-grained, silty, dense. th i .
e, br . i . Y, dense, thin-bedded
massive, interbedded with thin, silty, shale partings to 15.8

17.

PORTION OF BOGGY FORMATION, TAK
, EN FROM B
I\BTLE,TEJACIKE’I‘ SANDSTONE ESCARPMENT NEAR A LOGA‘}SCIXB(%g
EY% SWY% SWY% SECTION 34, T. 7 N., R. 21 E. NORTHWARD

ALONG ROCK CREEK Y P
IN CREBK BED. 4 MILE TO OUTCROP OF SECOR COAL

Thickness

Formational Desecription in feet

Boggy Formation :

Shale:

.Shale, not measured.

- Sandstone, gray to brown, fine-grained, dense, massive ........ 5.3
Shale, dark to black, silty

Coal, Secor ... 0.9
Clay, gray ..., 0‘5
Shale, covered ... 15.9
Sandstone, brown, fine-grained, thin-bedded ... 5.3
Shale, covered ... 10.6
Sandstone, brown, fine-grained, thin-bedded ... 5'3
Shale, cqvered in upper and lower portions, exposed in middle
portmn‘ as gray to greem, firm, blocky, clay ironstone
concretions ... . 135.0

Bluejacket - sandstone, buff to brown, fine-grained, silty, denge

massive in upper and lower portion A[
middle portion e s with c?'\i(-ered silty‘s_lllale'in 153.9
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18. PORTION OF McALESTER FORMATION, MEASURED FROM
NEY% SEY% NWY4 SECTION 12, T. 6 N, R. 21 E. IN VICINITY OF
LODI SCHOOL NORTHWARD ALONG BEAR CREEK TO FIRST
SAVANNA ESCARPMENT IN VICINITY NE SW NW SECTION

1, T. 6 N, R. 21 E.

Thickness
Formational Description in feet
Savanna Formation:
Sandstone (IPsv-1), not measured.
McAlester Formation :
Shale :
ShAle, COVEIEA .eoiiiieeiireieeicacecmcc e ccmm e neesm s s am e s e s ros e enas 90.1
5.3

Sandstone, brown, fine- gramed silty, mlcaceous, thm-bedded

Shale, COVEIEA ..ocoooiiioiicciriicieriren et ess e ettt sesa s s 37.1
Keota sandstone, brown, fine-grained, silty, dense, massive ........ 16.2
Shale:

Shale, covered ......oc.ocoieieiiinnenns 599.0

Shale, dark gray to brown, firm, fissile to blocky, abundant

clay ironstone concretions ... 22.0

Coal, Upper McAlester ... 1.5

Clay, gray ...... 2.0

Shale, dark gray, silty, fissile to blocky, abundant clay iron-

'stone concretions T 63.0

Coal, Lower McAlester 1.7

Clay, 8ray ..ccccocoecmennn 1.0

Shale, dark gray to black to brown sﬂty, fu‘m flssﬂe to'

blocky, abundant clay ironstone concretions .. 96,5
Siltstone, brown, micaceous, dense, thin-bedded 5.4
Shale, dark gray to brown, silty, fissile to blocky, clay iron-

stone concretions .............. 10.7

Cameron sandstcne, brown, fine-grained, silty, micaceous, ripple
marks, thin- bedded with thin, silty shale partings, not

measured.

19. PORTION OF UPPER SAVANNA FORMATION, TAKEN ALONG
JEFFERSON CREEK IN VICINITY NE*% S SW% SECTION 28,

T. 7N, R. 22 B.

Thickness
Formational Description in feet
Boggy Formation :
Bluejacket sandstone, not measured.
Savanna Formation:
82.5

Shale, brown to gray, silty, fissile .
Shale, brown, silty, micaceous, flssﬂe, mterbedded with thm

silty sandstone stringers ... 16.5
Shale, brown, silty, £issile ... 22.0
Shale, brown, sandy, mlcaceous with thin, silty sandstone

stringers .... . 440
Shale, brown to maroon, silty, fissile to blOCKY -...cooooreirreeenee 99.0
Shale, brown to maroon, firm, blocky, clay ironstone concre-

L5 7o) o 1< JO YR 7.5
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