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GEOLOGY OF THE EASTERN PART
OF THE LYNN MOUNTAIN SYNCLINE
LE FLORE COUNTY, OKLAHOMA

Garrett Briggs'

Abstract—~The Lynn Mountain syncline, like the Octavia fault which bounds it on the south,
extends from the vicinity of the Arkansas line westward across Le Flore County and then
southwestward through Pushmataha County in an arcuate configuration consistent with the structural
grain of the southwardly concave salient of the Ouachita Mountains in Oklahoma. The Late
Mississippian and Early Pennsylvanian rocks of the syncline consist of approximately 22,000 feet of
alternating thin layers of sandstone and shale. The predominance of sandstone layers in the synclinal
sequence causes the syncline to stand in bold relief above the predominantly shale sequence of the
valleys to the north and south. The northern limb of the syncline exhibits an almost complete and
undisturbed stratigraphic section representing, in ascending order, the Stanley and Jackfork Groups
and possibly some younger units.

Few of the dark siliceous shales used in the western Quachitas to subdivide the Stanley and
Jackfork Groups extend into the area of investigation. The rocks of the southetn limb of the syncline
were overturned by northward thrusting along the Octavia fault. The marker beds used to correlate the
rocks of the northern limb are buried beneath the overturned rocks on the southern limb. Slices of
lower Jackfork rocks have been dragged upward along several bifurcations of the Octavia fault. One
such slice in the eastern part of the mapped area is itself a tightly folded syncline forming a prominent

ridge that stands above the less resistant Stanley shales which surround it.

INTRODUCTION
Regional Setting

The Ouachita fold belt is a long, sinuous
structural belt extending from eastern Mississippi
through central Arkansas and southeastern Okla-
homa southward and southwestward through the
Marathon and Solitario uplifts of Texas into
northeastern Mexico. Most of the fold belt’s
course is concealed beneath Mesozoic and younger
sediments of the Gulf Coastal Plain, but it exhibits
several mountainous exposures, the largest of
which is the Ouachita Mountains of central
western Arkansas and southeastern Oklahoma.

The general framework of the Ouachita
Mountains in Oklahoma is that of a broad salient,
concave gulfward. The grain of the salient is

1Associate professor and interim head, The Univessity of
Tennessee, Knoxville.

reflected by prominent, resistant sandstone ridges
separated by valleys underlain by relatively incom-
petent shale. Consistent with the arcuate grain of
the salient are several exceptionally long fault
traces along which thrusting has occurred in a
northward and northwestward direction (fig. 1).

The Ouachita Mountains of Oklahoma are
generally divided into three regions: the frontal
Quachitas, the central Ouachitas, and the Choctaw
anticlinorium.

The frontal belt, the northernmost of the three
regions, lies between the Choctaw and Ti Valley
faults and is complexly folded and faulted. The
lithology of the predominantly Lower Pennsyl-
vanian rock sequence in the frontal belt is interme-
diate between that of the Ouachita geosyncline,
known as the Ouachita facies, and that of the
shallower, shelf-type sediments of the Arbuckle
facies to the north and west.

The central Ouachitas, of which this area of
investigation is a part, consists of rocks that are
mainly Late Mississippian and Early Pennsylvanian
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Figure 1.

EXPLANATION

1 Cline (1960}
2 Shelburne (;960)

S Fellows (1964)

6 Morris (1965)

7 Sellars (1966)

8 Woalthall and Bowsher (1966)

9 Smith (1967 and pl. 1, this report)
10 Area of this report

Index map of Oklahoma and Arkansas showing Quachita Mountains and areas mapped by Briggs and Smith

{pl. 1, in pocket). Other recently mapped areas are also shown,

in age. The structure of the central Quachitas is
generally typified by broad synclines whose
southern limbs have been overturned and (or)
truncated by northward-moving overthrusts that
have cut out the intervening anticlines (fig. 1).

The Choctaw anticlinorium is the southern-
most of the three belts. Its central portion, known
as the core (Pitt, 1959, p. 88), is a region of strong
deformation and incipient to low-grade metamor-
phism (Flawn, 1969, p. 23).

After the geologic map (pl. 1, in pocket) and
text for this report had been completed, staff
members of the Oklahoma Geological Survey
recommended certain changes in age assignment
based on palynological determinations by L. R.
Wilson and field work by the late W. E. Ham, both
of the Survey. These findings have been generally
substantiated by the independent work of Gordon
and Stone (1969) in the Arkansas Ouachitas. Thus,
instead of following established usage (e.g., Cline,
1960; Miser and Hendricks, 1960), this report
reflects the current usage of the Oklahon
Geological Survey—not necessarily in agreement
with the author.

The new usage (which is largely comparable to
that of Ulrich, 1927) differs from previous usage
mainly by placing the Mississippian-Pennsylvanian
boundary much lower in the section. The exact
systemic boundary has not been determined but is

now tentatively placed at the Stanley-Jackfork
contact instead of within the Johns Valley Forma-
tion, several thousand feet higher (fig. 2). There-
fore, the Stanley Group is considered essentially
Late Mississippian (Chesterian, with the lower part
possibly Meramecian) and the Jackfork Group
Early Pennsylvanian (Morrowan).

Another departure from established usage is
the removal of the Chickasaw Creek from the
Stanley Group as the uppermost formation and its
transfer to the Jackfork Group as the lowermost
formation. This redefinition coincides with the
original Stanley-Jackfork boundary established by
Taff (1902).

Location of Area and Access

The boundaries of this 243-square-mile area of
investigation are mostly common with those of
workers who have mapped or are mapping in
adjacent areas (fig. 1). These boundaries are
approximated by Oklahoma Highway 63 on the
north, the road from Honobia to Zafra on the
south, and the Pushmataha County and Arkansas
lines on the west and east, respectively. U.S.
Highway 259 between the communities of Big
Cedar and Octavia traverses the area in a north-
south direction and provides an exceptional
exposure of an essentially complete and undis-
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Figure 2. Correlation of Mississippian and Pennsylvanian units in area of investigation with those in adjacent areas.
Cline and Moretti section {1956, section i) was described along Indian Service Road on north limb of Lynn Mountain
syncline in Pushmataha County, Oklahoma. Their section, as shown above, reflects changes made by Cline (1960, p. 58,

59).

turbed sequence of strata from the shales of the
lower Stanley Group up to and perhaps including
rocks of late Morrowan and Atokan age. In
addition to Highway 259 and the roads bounding
the area on the north and south, access to the area
is furnished by an improved road which skirts the
nose and much of the rim of the Lynn Mountain
syncline.

Previous Work

The first significant contributions to the
geology of this area of study were those of Honess
(1923, 1924), who, using the Stanley and Jackfork
Formations proposed by Taff (1902), recognized
the principal structural elements of the Lynn
Mountain syncline and adjacent areas. The late Dr.
Lewis M. Cline of The University of Wisconsin had
been mapping the westward continuation of the
Lynn Mountain syncline from the subject area into
Pushmataha County up to the time of his death in
March 1971. Cline (1960) had previously mapped
the western portion of the syncline in that same
county. Students under Cline’s direction have
mapped the areas immediately adjacent to the

subject area in Oklahoma (Laudon, 1959;
Shelburne, 1960; Hart, 1963; Smith, 1967).
Smith’s (1967) map has been incorporated with
the geologic map of the present report in plate 1
(in pocket). Cline and Moretti (1956) described
the exceptionally good exposures of Stanley and
Jackfork strata provided by U.S. Highway 259,
which cuts across the Lynn Mountain syncline in
the mapped area. Their measured section- is
included in the Appendix of this report for the
reader’s convenience.
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STRATIGRAPHY
Stratigraphic Setting

The sedimentary sequence of the central
Ouachita Mountains is composed principally of
Upper Mississippian and Lower Pennsylvanian
sediments referred to as the Quachita flysch facies.
Comparable to the black-shale flysch facies of
Europe (Waterschoot van der Gracht, 1931, p.
998; Cline, 1960, p. 87), the Ouachita flysch facies
consists of a monotonous rhythmical altemation
of thin dark layers of sandstone and shale punctu-
ated by a few sporadic thin layers of black
siliceous shale or bedded chert. The flysch facies
comprises four principal stratigraphic units (from
oldest to youngest), the Stanley Group, Jackfork
Group, Johns Valley Formation, and possibly
rocks equivalent to the Atoka Formation, which
together form a northward-thinning wedge of
clastic sediments conforming areally to the arcuate
structural grain of the Quachita Mountains (fig. 1).

The cumulative thickness of the entire flysch
sequence is estimated to be about 22,000 feet, but
the absence of much of the Atokan(?) rocks and
the concealment of an unknown thickness of
lowermost Stanley rocks have reduced the total
thickness in the subject area to approximately
17,500 feet.

The almost total absence of megafossils in the
Ouachita flysch sequence and the inability to trace
the rock units to their fossiliferous counterparts in

adjacent regions have made age determinations
difficult. On the basis of palynology, however,
L. R. Wilson of the Oklahoma Geological Survey
has recently determined that the Jackfork Group
is Early Pennsylvanian (Morrowan) in age (R. O.
Fay, Oklahoma Geol. Survey, pers. comm., 1972),
although Cline (1960) considered the Jackfork
Group to be Late Mississippian (Meramecian and
Chesterian) in age. It is possible that the upper-
most part of the Jackfork Group of this report
may contain rocks of younger Morrowan and
Atokan age equivalent in part to the Johns Valley
and Atoka Formations of previous usage.

Mississippian System

The Mississippian rocks of the Ouachita facies
are represented, in the current usage of the
Oklahoma Geological Survey, by the Stanley
Group. From a cumulative thickness of about
11,000 feet in the central Quachitas, the Stanley
thins markedly northward across strike toward the
frontal Ouachitas where it terminates along the Ti
Valley fault. According to Cline (1960, p. 24), this
fault trace probably marks the approximate
northern depositional limit of the Stanley Group,
inasmuch as the Stanley is not found north of the
fault.

The Stanley is composed predominantly of
dark fissile shales. The incompetent nature of the
shales and the sparsity and friability of the
sandstone layers have resulted in the Stanley’s
being typified by long, flat-bottomed valleys. The
upper one-fifth of the Stanley Group exhibits an
increased number of sandstone beds, which, like
the resistant sandstone layers of the overlying
Jackfork Group, alternate rhythmically with the
shale layers. The greater resistance to weathering
afforded by the sandstone beds has caused the
upper Stanley sequence to stand in moderate relief
as a topographic transition between the incompe-
tent shale valleys of the lower Stanley and the
resistant, ridge-forming sandstones of the overlying
Jackfork (fig. 3).

Although shales of the Stanley Group are very
thick and widespread in the central Ouachitas, the
almost total absence of megafossils has made age
determination difficult. From a study of
conodonts from the upper Arkansas Novaculite
and the black siliceous shales of the Stanley, the
age of the novaculite was determined to be late
Kinderhookian or Osagean, whereas that of the
Stanley was designated as Meramecian (Hass,
1950, 1956). Radiometric dates obtained from the
Hatton Tuff 50 to 100 feet above the base of the
Stanley also indicate a Meramecian or early
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Figure 3. Exceptionally good exposures of Stanley-Jackfork sequence visible along U.S. Highway 259, seen here
traversing steep north-facing escarpment of Kiamichi Mountain. View is westward along strike. Valley of Kiamichi
River, right background, is underlain by shales of Stanley Group. Greater resistance afforded by increased abundance of
sandstone in lower Jackfork Group causes these rocks to stand in marked relief above valiey-forming Stanley shales,

Chesterian age for the lower part of the group
(Mose, 1969). For a comprehensive review of the
development of thinking regarding the ages of the
Stanley and Jackfork Groups and the Johns Valley
Formation, the reader is referred to Miser and
Hendricks (1960) and Cline (1960).

Gordon and Stone (1969) determined that the
upper 500 feet of the Stanley Group in Arkansas
may be Morrowan in age. This is one reason why
the Oklahoma Geological Survey has recom-
mended placement of the Chickasaw Creek
Formation in the Jackfork Group, in accordance
with Taff’s (1902) original definition, rather than
in the Stanley Group following usage of the recent
past.

Stanley Group

History of Nomenclature

The name “Stanley” was used by Taff (1902,
p- 4) to designate a clastic sedimentary sequence,
consisting primarily of shale, in the Kiamichi River
valley near the community of Stanley in Pushma-
taha County. Taff’s concept of the thick Stanley
Formation was adopted by subsequent workers
and used without modification until Harlton
(1938) raised the Stanley to group rank and
subdivided it into three formations by means of
several persistent thin black siliceous shale units.
Harlton’s type section is at the south end of the

Tuskahoma syncline in Pushmataha County and
consists of (from oldest to youngest) the Tenmile
Creek, Moyers, and Chickasaw Creek Formations.
In this report the Chickasaw Creek has been
assigned to the Jackfork Group in conformance
with Taff’s (1902) original definition, as recom-
mended by the Oklahoma Geological Survey.

Local Distribution

Harlton’s several siliceous shales have been
traced eastward from the type section with varying
degrees of success by subsequent workers. Cline
(1960) demonstrated the persistence of most of
the Stanley marker units eastward from the
Tuskahoma syncline into the western part of the
Lynn Mountain syncline. South of the Lynn
Mountain syncline, several of the units have been
recognized in the Boktukola syncline (Shelburne,
1960) and traced eastward to the Arkansas line
(Smith, 1967), but workers in Kiamichi Valley
north of the Lynn Mountain syncline (Cline and
Moretti, 1956; Laudon, 1959; Seely, 1963; Hart,
1963) found it difficult to trace most of the units
eastward to the Arkansas line. This difficulty is
reflected in their geologic maps by the lumping
together of the Moyers and Tenmile Creek
Formations as undifferentiated Stanley.

Correlations in the Stanley have been made
difficult by the fact that the siliceous shales are
thin, sporadic, easily obscured by vegetation and
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alluvium, and similar in appearance. Because of

their relative incompetence, the Stanley shales
reflect the ravages of tectonism much more than
do the Arkansas Novaculite and Jackfork sand-
stones, between which they are confined. The
aforementioned difficulties in correlation are thus
compounded by structural complexities.

Tenmile Creek Formation

The Tenmile Creek Formation is the lower of
the two formations of the Stanley Group. It is
bounded conformably by the basal siliceous shale
of the overlying Moyers Formation and by the
underlying Arkansas Novaculite. Of the estimated
11,000 feet of Stanley in the central Quachitas,
the Tenmile Creek Formation constitutes almost
9,000 feet (Laudon, 1959, p. 34). This thickness
can only be estimated because no complete

unfaulted section of the Stanley Group is known.’

The Tenmile Creek is composed predomi-
nantly of shale which is typically dark gray to
olive green when fresh but weathers to a light olive
green or buff on the outcrop. The shales are
interbedded with poorly sorted, light-gray to
olive-green argillaceous siltstones and fine- to
medium-grained sandstone layers, which, accord-
ing to Laudon (1959, p. 32) account for only 15
percent of the sequence. Some of the sandstone
layers are 6 to 8 feet thick and stand out as long,
low, narrow ridges traceable for several miles on
aerial photographs, but more commonly the layers
are less than 3 feet thick. Many of the sandstones
contain large amounts of clay as interstitial matrix
and (or) as isolated clay pockets. The predomi-
nance of shale and the friability of the sandstones,
resulting from their high clay content, have caused
the Tenmile Creek to be characterized topographi-
cally as long, flat-bottomed anticlinal valleys in the
central Ouachitas.

The Tenmile Creek Formation has been
divided into two subequal members by the widely
recognized uppermost unit of three siliceous shale
units known as the middle siliceous shale. The
middle siliceous shale apparently has not been
brought to the surface in the Kiamichi River valley
in the area of study; thus, only the upper shale
member of the formation crops out.

The middle siliceous shale of the Tenmile
Creek Formation, as described by Harlton (1938,
p. 868), is probably correlative with the “Stanley
black chert” of Honess (1924), the “Smithville
chert lentil” of Miser and Honess (1927), and the
“Battiest chert member” of Shelburne (1960).
This unit is shown in plate 1 (in pocket) in the

area mapped by Smith, where it is designated.

Stanley Group

“Battiest Chert Member.” The name “Smithville”
was abandoned in 1957 by the Oklahoma Geologi-
cal Survey as an invalid name for this unit
(Branson, 1957, p. 102).

Laudon (1959) traced the middle siliceous
shale eastward along the north rim of the Lynn
Mountain syncline to the Pushmataha-Le Flore
County line, where it apparently fades out. He
observed and traced the continuation of the same
unit along the south flank of the Rich Mountain
syncline, and Morris (1962) and Sellars (1966)
mapped the siliceous shale’s continuation into
Polk County, Arkansas.

Laudon measured and described the Stanley
Group on the north-facing escarpment of Kiamichi
Mountain along U.S. Highway 259. He estimated
that less than 1,000 feet of the upper member of
the Tenmile Creek remains unbreached along the
axis of the Kiamichi River anticline. Absence of
the basal siliceous shale of the Moyers necessitated
Laudon’s having to combine the Moyers Forma-
tion with the Tenmile Creek for a cumulative
thickness of 4,075 feet. The Moyers and Tenmile
Creek Formations have similarly been mapped as a
single unit on the geologic map covering this
report (pl. 1, in pocket).

Moyers Formation

The Moyers Formation is the upper formation
of the Stanley Group. Its upper boundary is
marked by the basal siliceous shale of the over-
lying Chickasaw Creek Formation of the Jackfork
Group and its lower boundary by a basal siliceous
shale. The sandstone and shale layers of the
Moyers are similar in appearance to those of the
underlying Tenmile Creek Formation and bear no
distinguishing features with which to differentiate
the two formations in the field. The most distin-
guishing characteristic of the Moyers is its increase
upward in the number and thickness of sandstone
layers relative to the shales. Whereas the Tenmile
Creek Formation consists of only about 15 per-
cent sandstone, the Moyers is composed of 35 to
40 percent sandstone, a ratio more in keeping with
the lithology of the Jackfork Group. The greater
resistance to weathering afforded by the more
numerous and cleaner sandstones of the Moyers
has produced a line of fluted terraces that are
easily recognized on aerial photographs of the
northern lower slopes of the Kiamichi Mountains.
The increase in sandstone from the upper Tenmile
Creek through the Moyers is not a distinct change
coincident with the contact but is gradual, produc-
ing a transition in relief between the soft, incom-
petent Tenmile Creék shales of Kiamichi Valley
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and the resistant sandstone ridges of the Jackfork
Group.

The basal Moyers siliceous shale was defined
by Harlton (1938) as the boundary separating
the Moyers and Tenmile Creek Formations. Its
persistence in areas adjacent to the subject area has
been demonstrated by Cline and Moretti (1956),
Laudon (1959), Cline (1960), Shelburne (1960),
Seely (1963), Fellows (1964), Sellars (1966), and
Smith (1967), who recognized and traced the unit
eastward into Arkansas. Although laterally persis-
tent over a wide area, the marker unit is not
present everywhere within the known limits of the
formation. Laudon (1959) was unable to trace the
siliceous shale eastward along the north flank of
the Lynn Mountain syncline of Le Flore County,
and Shelburne (1960, p. 19) described it as thin or
discontinuous in the area of the Boktukola syn-
cline immediately southwest of the Lynn
Mountain syncline.

At its type locality at the southern end of the
Tuskahoma syncline the Moyers is 1,100 feet thick
(Harlton, 1938), but Laudon (1959, p. 52) and
Cline (1960, p. 36) reported a thickness of up to
1,700 feet on the north side of the same
syncline—the greatest thickness yet reported for
the Moyers. Two factors have hindered accurate
measurement of the Moyers in areas adjacent to
that of this investigation: (1) structural com-
plexity and (2) the absence of the basal Moyers
siliceous shale. Estimated thicknesses by the afore-
mentioned workers have ranged from 1,000 feet
(Seely, 1963, p. 15) to 1,400 feet (Sellars, 1966,
p. 156).

The absence of the Moyers siliceous shale from
Laudon’s measured section of U.S. Highway 259
necessitated his having to combine the Moyers and
the exposed portion of the Tenmile Creek Forma-
tion for a total thickness of 4,075 feet. The writer
found a 2-foot shale interval (SW%NW% sec. 23, T.
2 N., R. 25 E.) within Laudon’s measured section
that contained scattered 1- to 2-inch ellipsoidal,
black siliceous shale masses with ash-gray to
light-buff clayey surfaces resembling those
described by Seely (1963, p. 24) from beds of the
Jackfork Group. Similar masses were observed in
the float at the same stratigraphic position on the
south limb of the Lynn Mountain syncline in the
NE%SEY% sec. 24, T. 1 N., R. 26 E. It was initially
believed that the masses perhaps represented a
poor development of the Moyers siliceous shale
and that the zone of siliceous shale masses marked
the top of the Tenmile Creek Formation. How-
ever, estimates of formation thickness based on
the zone of siliceous shale masses yield thick

nesses greater than those normally estimated for
the Moyers and less than those for the Tenmile
Creek. The concentration of siliceous shale masses
is thus regarded only as an additional, but poorly
developed, siliceous shale in the Tenmile Creek
Formation.

Smith (1967, p. 29) discovered a black sili-
ceous shale unit on the south limb of the Lynn
Mountain syncline (center sec. 28, T. 1 N, R. 26
E.) which he identified as the basal Moyers unit.
He calculated the thickness of the Moyers Forma-
tion to be 1,250 feet.

The absence of the basal Moyers unit from the
area of study precluded separation of the Moyers
from the Tenmile Creek for mapping purposes.
The two formations are thus combined on the
geologic map. Smith (1967) mapped the rocks
directly south of the Octavia fault as Tenmile
Creek, and his designation is reflected in plate 1
(in pocket). A black siliceous shale is exposed in
the roadcut along the north line of sec. 25, T. 1
N, R 23 E. This exposure was observed by
Shelburne (1960, p. 21, 22) who identified the
unit as the basal siliceous shale of the Moyers
Formation. Such an assignment indicates that the
shales and sandstones of the Stanley Group that
extend northward from Shelburne’s area to the
Octavia fault belong to the Tenmile Creek
Formation.

Pennsylvanian System

Although some workers (e.g., Cline, 1960;
Miser and Hendricks, 1960) have considered the
Mississippian-Pennsylvanian boundary in the
Ouachita Mountains to occur within the Johns
Valley Fomation, which overlies the Jackfork
Group, recent unpublished research by L. R.
Wilson and the late W. E. Ham of the Oklahoma
Geological Survey indicates that this systemic
boundary actually occurs much lower in the
section (R. O. Fay, Oklahoma Geol. Survey, pers.
comm., 1972). This conclusion is corroborated by
the determinations of Gordon and Stone (1969).

Although it cannot be placed with certainty,
the Mississippian-Pennsylvanian boundary is tenta-
tively placed at the base of the Jackfork Group, on
the recommendation of the Oklahoma Geological
Survey.

Jackfork Group

History of Nomenclature

The name “Jackfork formation” was used by
Taff (1902, p. 4) to designate a thick sequence of
alternating sandstone and shale layers he observed
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on Jackfork Mountain in Atoka County, Okla-
homa. Harlton (1938), from a section in the
Round Prairie syncline northeast of the town of
Atoka, elevated the sequence to group rank and
subdivided it into four formations on the basis of
several laterally persistent siliceous shale units. In
so doing, he excluded the lower 300 feet of Taff’s
Jackfork sequence and, naming it the Chickasaw
Creck Formation, assigned it to the Stanley
Group. It is here reassigned to the Jackfork Group.
Harlton also excluded the upper 400 to 500 feet
of Taff’s Jackfork, but later (Harlton, 1959, p.
132, 135) restored it to the Jackfork Group and
named it the Game Refuge Formation. The Jack-
fork Group as here defined thus consists of six
formations (from oldest to youngest): Chickasaw
Creek, Wildhorse Mountain, Prairie Mountain,
Markham Mill, Wesley, and Game Refuge (fig. 2).

Harlton’s subdivisions have been generally, but
not universally, agreed upon or used. Hendricks
and others (1947) preferred to retain the rank of
formation for the Jackfork because they found
that the subdivisions proposed by Harlton could
not be recognized in complexly faulted areas,
especially in the absence of the siliceous-shale
units used for boundaries. Like the black siliceous
shales and cherts used to subdivide the Stanley,
the black siliceous shales of the Jackfork fade out
toward Arkansas, necessitating the lumping of
some of the formations by workers mapping the
eastern Ouachitas of Oklahoma (Cline and Moretti,
1956; Cline, 1960; Shelburne, 1960; Seely, 1963;
Hart, 1963). Morris (1965) reported that the black
siliceous shale marker units disappear altogether in
the frontal belt in Arkansas, making recognition of
Harlton’s divisions extremely difficult if not
impossible. On the south side of the Benton-
Broken Bow uplift in Arkansas, Walthall and
Bowsher (1966) subdivided the Jackfork into
Harlton’s five formations in the Athens Plateau
area of Pike County.

The absence of several of Harlton’s boundary
markers in the area of this investigation has
necessitated the combining of two or more forma-
tions into a single mappable unit. The Wildhorse
Mountain Formation is readily distinguishable by
its bold relief. The Prairie Mountain, Markham
Mill, and Wesley Formations were combined for
lack of any persistent boundary markers with
which _to separate their otherwise monotonous
alternating layers of sandstones and shales. A
widespread and easily traced siliceous shale unit
near the top of the Wesley Formation was used in
mapping to separate the Wesley from younger
beds. Similarly, the top of the Game Refuge
Formation is uncertain, and the formation as here

defined may contain younger Morrowan and
Atokan rocks, including the Johns Valley
equivalent.

Distribution and Character

The two sections measured and described by
Cline and Moretti (1956) in the Kiamichi Moun-
tains of Pushmataha and Le Flore Counties of
Oklahoma include the most complete and undis-
turbed sections of the Jackfork Group yet recog-
nized. Their Jackfork thicknesses of 5,600 to
5,800 feet are about average for the central
Ouachita Mountains of Oklahoma and vary little
from those recorded in the Tuskahoma syncline to
the west or the Boktukola syncline to the south
where Shelburne (1960, p. 26) reported Jackfork
thicknesses ranging from 5,600 to 6,500 feet.
Jackfork thicknesses of 5,000 to 6,600 feet have
also been reported in Arkansas by Miser and
Purdue (1929, p. 75) in the Caddo Gap quadrangle
in Pike and Howard Counties, by Reed and Wells
(1938, p. 27) in the Quicksilver district of Pike
County, and by Morris (1965, p. 31) south of the
community of Kirby in Pike County.

The Jackfork Group thins northward toward
the frontal Quachitas from the central Ouachitas.
This fact is perhaps best explained by Cline (1960,
p- 45), who stated:
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