






























































































































































48 SALLISAW FORMATION

replaced by finely divided quartz, but, excluding this rock type,
the Sallisaw is generally composed of more than 50 percent car-
bonate. With the possible exception of pelmatozoans, megafossils
are sparingly represented, although there are exceptions as at
stratigraphic section S14 where the uppermost Sallisaw carries a
substantial amount of fossil debris (pl. XII, figs. 3, 4). Nodules
and elongate lenses of light-colored, vitreous chert are present

(pl.-1II).
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TEXT-FIGURE 16. Frequency diagram showing the range of HCliinsoluble residues

in the Sallisaw formation. These were made from rock specimens and exclude the

nodules of vitreous chert and the arenaceous-chert facies of the Sallisaw. The data
for this chart are given in the Appendix.

Characteristically the Sallisaw is a carbonate with scattered
quartz grains (pl. XI, figs. 1-3; pl. XII, figs. 25). Its average
grain size falls within the range of a fine calcarenite. The lime-
stone facies (exclusive of insolubles) varies somewhat in texture,
but is mostly composed of calcium carbonate grains up to 0.3 mm
in diameter. In thick thin-section the calcium carbonate bodies
commonly appear as granular to cloudy bodies with an irregular
outer rim of clear, sparry calcite. Some of these bodies appear to
have the shape of pelmatozoan plates, and although none has been
observed with the internal porous structure of this group, I strongly
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suspect that many, perhaps the greater number, of the grains with
cloudy centers represent crinoid plates. If this is true, then much
of the Sallisaw is a bioclastic calcarenite. There seems to have been
considerable breakage of the plates before or during deposition
because many appear to be incomplete; moreover, the absence of
larger plates suggests fragmentation (the grain size of the Sallisaw
in few instances exceeds 0.3 mm). These fragments may have been
somewhat further altered by “recrystallization” as the boundary
between the cloudy and sparry calcite is not everywhere sharp. In
this connection, however, it should be noted that the larger fossils,
such as brachiopod shells, show little evidence of alteration (sce
below). There are parts of the Sallisaw in which the calcium car-
bonate is more finely divided, but I have not observed any micro-
crystalline calcite (micrite matrix).

The Sallisaw acid insolubles range from less than one percent
up to 45 percent (textfig. 16), this information being based on
the analyses of 17 specimens collected from various parts of the
formation throughout the Marble City outcrop area (Appendix).
All analyses were made from chert-free rock specimens and do not
include any from the arenaceous chert facies of the Sallisaw; the
latter would, I am sure, yield almost no carbonate. The average
is about 9.5 percent and would thus be classified as a low arenaceous
limestone or low arenaceous dolomitic limestone, and for many of
the beds the insoluble content is so low (less than 5 percent) that
they would be classified as limestone or dolomitic limestone. A
more intensive sampling of the Sallisaw might introduce minor
changes in the distribution pattern shown in the frequency diagram
(text-fig. 16), but it scems fairly certain that only rarely, if ever,
does the Sallisaw grade into a calcareous sandstone.

The specimens analyzed for insoluble residues were collected
from all parts of the Sallisaw formation. Those collected from
stratigraphic sections S1, 810, and S11 showan increase in acid
insolubles toward the upper part of the formation; however, this
condition is not universal because at stratigraphic sections S5 and
S14 the residues decrease upwards. This is illustrated in text-
figure 17 where the insoluble residues are plotted against their
stratigraphic position within the formation.

The insoluble residues are mostly clear, detrital quartz grains.
Other minerals such as glauconite and limonite are present, but
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only in minor amounts, and the variation in quantity of insolubles
discussed above is almost entirely due to a variation in the amount
of detrital quartz. This is well shown by the photomicrographs on
plates XI (figs. 2, 3) and XII (fig. 2) illustrating thin sections of
specimens with different percentages of insolubles (1.5 to 45 per-
cent). The quartz grains do not show a great range in size and
most fall into the category of fine sand. Only a few grains attain
a diameter of as much as 0.4 mm, and a few are fine enough to be
classified as coarse silt (0.04 to 0.05 mm), but most range between
0.15 and 0.2 mm. It might also be noted that the carbonate par-
ticles, both the calcite bodies and the dolomite rhombs, have ap-
proximately the same size as the quartz grains (pls. XI, XII).
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TEXT-FIGURE 17. Graph showing the stratigraphic distribution of Sallisaw rock

specimens tested for HCl-insoluble residues. The lines connect analyses of specimens

collected from the same stratigraphic section. Stratigraphic section S9 is represented

by a single rock analysis; S4 is represented by iwo analyses, but these are similar

and therefore are shown as a single point. The data for these analyses are given
in the Appendix.

The quartz grains are mostly angular to subangular although a
few subrounded grains are present in most residues, and at strati-
graphic section 4 many are subrounded. Much of the angularity
is due to the presence of crystal faces which appear to be over-
growths on the detrital grains. Many of the crystal faces are incom-
plete; well-formed terminations and double terminations are few.
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Most of the grains have a pitted or “corroded” surface and this
pitting even affects some of the crystal faces. In thin section many
of the quartz boundaries are h1ghly irregular (pl. XII, fig. 5), and
in many cases there is an outer rim or zone with “dusty” inclusions,
most of which appear to be carbonate. On at least some grains
this outer irregular and pitted surface can be seen to be an over-
growth on a more rounded detrital grain, and presumably most
of these result from the secondary addition of quartz after the
grains were enclosed in the carbonate matrix. Unfortunately, on
most grains the boundary between the primary detrital body and
the secondary overgrowth is not well defined so that it is difficult
to determine the shape of the original grain. The character of the
insoluble material from those beds where overgrowths are poorly
developed (e. g. S4-F) suggests that the original detritus ranged
from subangular to subrounded (classification of Pettijohn, 1957,
fig. 28). Where megafossils such as brachiopods or Tenzaculites
are present (pl. XII, figs. 3, 4) the quartz grains penetrate into the
shell, presumably representing a pressure-solution phenomenon.
I am unable to detect any geographic pattern in the distribution of
detrital quartz in the Sallisaw; however, the area sampled is too
small to give much of a trend.

Most residues contain traces of glauconite, generally as small
pale-green, rounded to subangular bodies. Some residues also con-
tain a small quantity of limonite and of a dark, carbonaceous
material. A few thin sections show a brown, translucent mineral
which is probably some phosphatic material, possibly collophane.
Other minerals that are represented in small quantities have not
been investigated.

Megafossils* are, on the whole, rather uncommon in the
Sallisaw. The fauna is overwhelmingly dominated by the
brachiopods; in fact, the only fossils which I have collected are
brachiopods and Tentaculites. At most outcrops I have been able
to find a few brachiopod-bearing strata, but, with few exceptions,
even in these beds the fossils are widely scattered. Almost 100
percent of the brachiopod shells are disarticulated, and some of the
individual valves are broken, showing that some fragmentation

*In the discussion which follows pelmatozcan plates are not considered; these
are discussed above..
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took place either before or during deposition. Thin sections. of
the brachiopod-bearing beds generally show - the fossils to be
sparsely distributed through the matrix of carbonate and quartz
detritus (pl. XI, fig. 2), Some of the Sallisaw chert nodules are
highly fossiliferous; the brachiopods are preserved as internal and
external molds and they appear to have undergone less fragmenta-
tion.

At a few localities the Sallisaw formation includes some fairly
fossiliferous beds. The best example is at stratigraphic section S14
where the upper 3 or 4 feet of the Sallisaw contains some beds with
a high concentration of brachiopods and Tenzaculizes (pl. XII, figs.
3, 4). This rock, which is one of the more interesting in the Mar-
ble City area, has a matrix of quartz detritus (3.6 percent insolubles),
dolomite rhombs, and calcite grains (the latter with cloudy centers
suggesting pelmatozoan plates); all of this material is in approxi-
mately the same grain size. The fossil debris is scattered through
this matrix, in places sufficiently concentrated to make a bioclastic

Sallisaw formation
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TEeXT-FIGURE 18. Frequency diagram showing the range of MgCO; in the Sallisaw
formation. One specimen with 40.6% MgCO: (S11-CD[d]), which is doubtfully
referred to the Sallisaw, is not shown (Appendix). See also text-figure 15,
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calcarenite. The fossils show some breakage and almost all the
brachiopod shells are disarticulated.

The Sallisaw formation has a highly variable MgCO; content;
the analyses of 15 rock specimens show a range of from less than
one percent to slightly over 25 percent (textfigs. 3, 15, 18). 'The
average is 11.5 percent (CaCO; averages 79.1 percent; HCI insolu-
bles average 9.5 percent) so that much of the Sallisaw can be termed
an arenaceous dolomitic limestone (see under Introduction). At
stratigraphic sections S1 on Sallisaw Creek and $4 on Walking-
stick Hollow the MgCOy; content is low, less than three percent,
but at all of the other stratigraphic sections for which I have data
it is more than seven percent (text-fig. 15). As the magnesium con-
tent of the rock increases, dolomite rhombs become conspicuous
and these, mixed in with the detrital quartz grains, give the rock
a distinctive texture (pl. X, fig. 1). It is interesting to note that
these dolomite rhombs are about the same size as the quartz grains
(and calcite grains). This equigranular texture is conspicuous in
the' matrix of the highly fossiliferous strata from the upper part
of the formation at S14 (pl. XII, figs. 3, 4). I do not detect any
relationship between the MgCO; content and the acid insolubles
(see text-figs. 15, 19).
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TeXT-FIGURE 19. Graph on which the MgCOs content has been plotted against the

HCl-insoluble residues. Each point represents the analysis of a single rock specimen

from the Sallisaw formation (see also text-fig. 15). The data for this graph are
given in the Appendix.
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At several places the lowermost Sallisaw beds have a high
MgCO; content, whereas the underlying Frisco is everywhere
a high-calcium stone. This fact is well shown at stratigraphic sec-
tion S10 (Appendix) where the basal Sallisaw contains almost 25
percent M'gCO3 and the underlying Frisco less than one percent
(pl. XL, fig. 1). This distribution suggests that the Sallisaw dolo-
mite 1s genetically related to the deposition of the Sallisaw strata,
and not a late-stage, “secondary” dolomite.

The Sallisaw formation has small nodules and lenses of light-
colored, vitreous chert (pl. IIl), in places rather heavily iron-stained.
The nodules are generally fractured and in places they have a
brecciated appearance. Locally the chert is highly fossiliferous,
the fossils being preserved as internal and external molds. Thin
sections made from the nodules at stratigraphic section S1 show
an interesting texture. The subangular, sand-size detrital quartz
grains, which form such an integral part of the Sallisaw carbonate
facies, are easily distinguished in the chert. The surrounding matrix
1s mostly finely crystalline quartz, in part chalcedony, which retains
in places the dim outlines of fossils; scattered through this matrix
are rhomboidal bodies which probably represent the outlines of
dolomite crystals that have been replaced by quartz. The only
carbonate present is in the form of tiny, dust-like inclusions. This
texture suggests that these chert nodules originated by the local
silicification of the Sallisaw arenaceous carbonate. The time at
which such silicification took place is discussed below.

In the Marble City area the typical Sallisaw rock type grades
laterally into an arenaceous chert facies. This facies, which is
well developed at stratigraphic section S3, is similar in composition
to the vitreous chert described above, but has a somewhat different
appearance, both megascopically and microscopically. At section
S3 the entire Sallisaw is a fine-textured, gray to reddish- or brownish-
gray rock in beds up to approximately a foot thick. Some of the beds
are moderately fossiliferous, containing mostly the brachiopod
Amphigenia sp., although the original shell has been completely
removed leaving only the external and internal molds; further-
more the rock itself is porous, the individual holes being very
small but quite abundant. In thin section this rock has a distinctive
texture (pl. XII, fig. 6). The detrital quartz grains are casily dis-
tinguished and have the same size and shape as do those in the
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carbonate facies. The surrounding matrix 1s mostly finely crystal-
line quartz, with only traces of carbonate in the form of minute,
dust-like bodies. There are many voids or holes in the thin section
and some of these have a rhomboid outhne suggesting that they
were. originally occupied by dolomite crystals. The history of this
rock is believed to be as follows: At some time after the deposition
of the Sallisaw arenaceous carbonate (and after the introduction of
the dolomite), the carbonate parts were largely replaced by finely
crystalline quartz. This replacement was not complete as the brachi-
opod shells and some carbonate grains, which were at least in part
dolomite, were left unaltered. Even in the parts replaced by silica
some tiny carbonate particles were left behind. At some time after
silicification the entire rock was leached and most of the carbonate,
including the brachiopod shells, was removed, leaving only the
minute traces of carbonate behind.

The arenaceous chert facies is similar to the chert nodules
although the two do show some differences: (1) Megascopically
the chert nodules generally have a vitreous or porcellaneous texture
whereas the arenaceous chert is porous. (2) In thin section the
chert nodules show considerable spherulitic chaledony whereas the
arenaceous chert does not, the replacing silica being in the form
of small quartz crystals. It is, however, probable that both originated
in much the same manner and they may be genetically closely
related.

The time of silicification can be fixed within certain well-
defined limits. It must have followed the deposition of the Salli-
saw arenaceous carbonate, including the introduction of dolomite,
because the basic texture of this rock is retained, and it must have
preceded the deposition of the Sylamore because blocks -of both
the vitreous and arenaceous cherts are present in the basal conglom-
erate of that member. [ have found fairly large fragments of both
types with identifiable Sallisaw fossils incorporated in the lower
part of the Sylamore, indicating that silicification took place prior
to Chattanooga time (text-fig. 22). A photomicrograph of a Salli-
saw arenaceous chert block from the basal Sylamore conglomerate
is illustrated on plate XIII, figure 6.

Strata underlying the Sallisaw ]‘ormatzon The Sallisaw for-
mation is separated from the underlying beds by an erosional un-

conformity (disconformity of Dunbar and Rodgers, 1957, p. 119).
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The total amount of relief developed on the pre-Sallisaw surface
cannot be determined, but it was sufficient to remove locally all
of the Frisco, allowing the Sallisaw to rest directly upon the St
Clair. These relationships are shown on plate I.

Sallisaw-Frisco relationships: The Sallisaw and Frisco forma-
tions, in their characteristic lithologic expression, are different from
one another and the boundary between them is easily located in the
field (pls. II; VI, fig. 1). In imost places the Sallisaw is -an arena-
ceous calcarenite with widely scattered fossils, whereas the Frisco
is a highly fossiliferous, bioclastic calcarenite. The shell coquina
facies of the Frisco, with its heterogeneous assortment of fossil
debris (frontispiece; pls. IV; V; VIII; X; IX, fig. 1) is quite unlike
the finer-grained, arenaceous limestone of the Sallisaw (pl. XI).
These two.formations also differ markedly in their acid-insoluble
contents (text-figs. 3, 8, 16), the Frisco averaging only one percent
in contrast to the 9.5 percent of the Sallisaw. Parts of the Sallisaw,
however, have a much lower insoluble content, approaching that
of the Frisco, and where Sallisaw rock of this type is in contact
with the calcilutite facies of the Frisco, as it is at stratigraphic
section S4, the boundary between the two formations is difficult

Southeast ' Northwest
feet ’
BW : . Y~
e . ® + + Sylamore - . & ..
- ) . Q ..
6_

O-

——_=_ -~ creek bed (covered) __— __——. T~
- 40 feet

A

TexT-FIcURE 20. Sketch showing the stratigraphic relationships of the Frisco, Salli-

saw, and Sylamore formations at stratigraphic section S4 on the southweést side of

Walkingstick Hollow (pl. I). Photomicrographs of Frisco and Sallisaw thin sections

from this locality are shown on plate XII, figures 1, 2; photomicrographs ief a Syla-

more thin section are shown on plate XIII, figures 1, 2. Stratigraphic and chemical
) data for this section are given in the Appendix.
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to see in the field* The Sallisaw at this locality has a maximum
thickness of only two feet. At the southeast end of the outcrop
it is absent, and the Sylamore rests directly upon the Frisco (text-
fig. 20).

- At section $4 both the Sallisaw and Frisco formations are high-
calcium stones, the Frisco averaging 99.01 percent CaCO; and the
Sallisaw 97.2 percent CaCO; (Appendix), and, as both are fine-
grained, it is difficult to tell them apart megascopically. In thin
section, however, they are easily distinguished as shown 1n the
photomicrographs, figures 1 and 2, plate XII. The Frisco is a
biosparite composed of broken fossils set ih a matrix of clear
calcite; its insoluble debris consists mostly of angular quartz grains,
some of which are doubly terminated crystals, along with consider-
able glauconite. In contrast, the Sallisaw is composed of widely
scattered detrital quartz grains set in a matrix of granular calcite;
some of the calcite grains have cloudy centers and may represent
pelmatozoan plates, but other than this there is little fossil material.
The Sallisaw residues are mostly subangular to subrounded quartz
grains with only traces of glauconite (at this locality the Sallisaw
quartz grains show fewer overgrowths than normal; see discussion
under Lithologic character). 1 might digress here to point out that
most Frisco insoluble residues contain some doubly terminated
quartz crystals, and in some samples these make up most of the
residue. On the other hand, the Sallisaw quartz detritus generally
shows some crystal ove'rgrowths, but these are mostly imperfect,
and doubly terminated crystals are rare. The Sallisaw has consider-
ably less glauconite than does the Frisco. Not all of the Frisco at
section S$4 is fine grained, and a few of the beds are moderately
coarse biocalcarenites, approaching the more typical Frisco rock
type.

The Sallisaw formation has, for the most part, a much higher
magnesium content than does the Frisco formation (text-figs. 3,
9, 15, 18). The latter averages less than one percent MgCOs, with
the maximum amount determined being only slightly more than
two percent, whereas much of the Sallisaw is a dolomitic lime-
stone, averaging about 2.5 percent; however, some Sallisaw beds,
—*—C_hTisE;n (1953, p. 38, pl. I[) did not recognize Sallisaw at this outcrop (my

section S4), and in his sketch of the stratigraphic relationships he shows the Syla-
more resting directly upon the Frisco; compare his plate II with my text-figure 20.
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such as those at stratigraphic sections Sl and S$4, have a low
magnesium content similar to that of the Frisco (textfig. 15;
Appendix). At some localities, such as stratigraphic section S10
(Appendix), the basal beds of ‘the Sallisaw are dolomitic (245
percent MgCO;) whereas the underlying Frisco has only traces of
MgCO; (text-fig. 14; a photomicrograph of the contact is illus-
trated on pl. XI, fig. 1). This relationship, which can be observed
at several localities, suggests that the Sallisaw dolomite was intro-
duced at the time the rock was deposited; for a discussion of this
topic see the section on Stratigraphic Distribution of Dolomite.
Sallisaw-St. Clair relationships: In several places the Sallisaw
formation rests directly upon the St. Clair formation. This condi-
tion may be observed in parts of sec. 22, T. 13 N., R. 23 E. (pl. I).
It is also the relationship in the southern part of sec. 12 and the
northern part of sec. 13, T. 13 N., R. 23 E.; at stratigraphic ‘section
S3 the arenaceous chert facies of the Sallisaw rests ‘upon the
St. Clair.
~ The St. Clair has, for the most part, a lithologic character
entirely different from that of the Sallisaw and the two are easily
distinguished. The only possibility for confusion would be where
strongly dolomitic St. Clair is in contact with dolomitic Sallisaw.
Strata overlying the Sallisaw formation: Throughout the
Marble City area the Sallisaw is overlain by the Sylamore sand-
stone member of the Chattanooga formation. This relationship is
discussed under the section on Sylamore Sandstone. |
Thickness and distribution: The Sallisaw is widely distributed
throughout the southern part of the Marble City area; in the
northern part, along Walkingstick Hollow, it is generally absent
(pl. I). This formation is also present in a small outcrop belt
situated about three miles west of Tenkiller Dam (text-fig. 4;
SEV; NEY; sec. 20, T. 13 N., R. 21 E.). Thin unfossiliferous Salli-
saw beds have also been reported in small outcrops southwest of
Bunch and northwest of Qualls, but these have not been verified by
me (see pages 45, 46).
The Sallisaw formation is thin throughout its outcrop area.
It 1s eight feet thick at the type section (S1) on Sallisaw Creek
(incomplete section), and 10 feet thick at S5, south of the St. Clair
Lime Company mine. It attains. its greatest. thickness in sec. 15,
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Figure 1. Frisco-Sallisaw contact at stratigraphic section S1 (see Appen-
dix). The coin (quarter) is just below the contact.

Figure 2. View of the upper part of the St. Clair formation in the quarry
of the St. Clair Lime Company. The contact with the Frisco formation is a

short distance above the mine opening.
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T. 13 N,, R. 23 E.; at stratigraphic section S10 I measured 18 feet
and at S14 there is 20 feet with the base not exposed (Appendix).

Fossils and age: The Sallisaw formation has a small mega-
fauna consisting almost entirely of brachiopods. My own collec-
tions from this formation are composed of brachiopods except for
some specimens of Tentaculites sp. from stratigraphic section Sl4.
The total brachiopod fauna, which I plan to describe in a future
publication, comprises about 10 species. This brachiopod fauna
appears to be similar to one recently described by Boucot (1959,
p. 734) from the Woodbury Creek member of the Esopus formation
in‘southeastern New York. In this publication Boucot divided the
Esopus into three members, an upper Woodbury Creek member,
middle member, and a lower Highland Mills member, the latter
containing a fauna different from that of the Woodbury Creek. In
southeastern New York the Esopus is underlain by the Connelly
conglomerate of Oriskanian age (Deerparkian) and overlain by the
Kanouse sandstone of Onondagan age (Onesquethawan). Accord-
ing to Boucot, “The discovery of the Highland Mills-and Wood-
bury Creek member faunas makes it clear that Esopus time, if
one is to judge by the nature and diversity of the fauna, 15 of the
same order as either Deerpark or Onesquethaw time. Therefore,
it is proposed that an Esopus stage be recognized in eastern North
America.” If the correlation of the Sallisaw formation with the
Woodbury Creek member-is correct, this formation is of late Esopus
age and should be separated from the Frisco, which is an Oriskany
(Deerparkian) equivalent, by an interval representing Highland
Mills time (the middle member has no diagnostic fauna). This
accords quite well with the biostratigraphic relations in north-
eastern Oklahoma, the Sallisaw being separated from the Frisco by a
time interval of sufficient duration to allow for uplift and enough
erosion to remove locally all of the Frisco. These age relations are
summarized in the chart on text-figure 2.

The Sallisaw also appears to be correlative with the Camden
formation of western Tennessee, and the Clear Creek formation
of Illinois.
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CHATTANOOGA FORMATION

The Lower Devonian formations in Sequoyah County are
overlain by the Chattanooga formation. The stratigraphy of the
Chattanooga is not a basic part of this report and it has been
studied only to the extent necessary to determine its relationships
to the underlylng strata. In the Marble City area the Chattanooga
formation is divisible into two parts, an upper dark to black shale,
and a lower sandstone, which is in part conglomeratic. For many
years it has been common practice to call these the Chattanooga
black shale and the Sylamore sandstone (Christian, 1953, p. 39-42),
but recently Huffman and Starke (1960, p. 159-163) have proposed
the application of the term Noel to the shale part of this sequence,
thus dividing the Chattanooga formation into an upper Noel black
shale member and a lower Sylamore sandstone member. The term
Noel was first used many years ago for the dark shales of McDonald
County in southwestern Missouri.

The latest information on the age of the Chattanooga is based
on the conodont studies of Hass (1956, p. 1, 2, 21, 25), who assigned
the lower part of the Chattanooga dark shales to the Upper De-
vonian and the upper part to the Lower Mississippian. To my
knowledge no diagnostic fossils have been described from the
Sylamore sandstone, but the stratigraphic relations in the Marble
City area and elsewhere indicate that it 1s closely related to the
overlying shales.

The Chattanooga formation is separated from the underlying
strata by a marked erosional unconformity so that in the Marble
City area the Sylamore sandstone may rest on the Sallisaw, the
Frisco, or the St. Clair.
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SYLAMORE SANDSTONE

The Sylamore sandstone was named for exposures on Sylamore
Creek in Stone County, north-central Arkansas. According to
Wilmarth, there is some question concerning the stratigraphic rela-
tionships in the type area, but the name has come to be widely
used for the basal sandstone member of the Chattanooga forma-
tion in Arkansas, Missouri, and Oklahoma. Christian (1953, geo-
logic map) mapped it as a separate stratigraphic unit in the Marble
City area.

Lithologic character: In the Marble City area the Sylamore
sandstone is a light-gray to brownish-gray sandstone in fairly uni-
form beds up to two or three feet thick. T have not observed any
well-defined cross-bedding and if this is present it must be on a
subdued scale. Typically the Sylamore is a medium- to coarse-
grained sandstone, generally friable, and composed largely of
quartz. In hand specimen or under low-power magnification the
quartz grains appcar subangular to angular, but this angularity 1s
largely the product of secondary overgrowths. Scattered among the
quartz grains are dark-gray to dark-brown phosphatic pebbles
which are commonly well rounded. For the most part these are
somewhat coarser than the quartz detritus and some grains are as
much as 3 or 4 mm in diameter. I have not made a study of their
mineralogical composition but many appear to be organic material,
probably some kind of bone; conodonts are also present. This
phosphatic material is darker .than the surrounding quartz and
gives the rock a rather distinctive speckled appearance which s
helpful in distinguishing the Sylamore from the Sallisaw.

‘In thin section the Sylamore sandstone has a distinctive texture,
It is composed in large part of well-rounded, detrital quartz grains
with distinct secondary overgrowths; these overgrowths have ex-
tended the boundaries of the detrital grains outward and they fill
the interstices to a large extent. This relationship is shown in the
photomicrographs on plate XIII, figures 1 and 2. The Sylamore
is thus largely composed of quartz, although other minerals do
contribute to the detritus. ' The junction between adjacent crystal
overgrowths is generally not a firm:bond so that much of the
Sylamore is friable; most of the individual quartz grains broken
out of this rock are angular because the separation is between
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adjoining crystal faces and not between the detrital grain and its
overgrowth. Some Sylamore beds have a fairly uniform grain size
(pl- XIII, fig. 5), but others, notably the basal breccia facies (text-
fig. 21), show great size range. _ |

Most of the Sylamore sandstone has a low carbonate content.
The vein material discussed below, as well as some of the basal
beds (stratigraphic section S$7; Appendix), may have a lime cement,
but other than this the rock has little carbonate. In addition to
the quartz and phosphatic material, most thin sections have some
pale-green glauconite. Other minor mineral components have not
been investigated.

Sylamore breccia: Throughout most of the Marble City area
the basal foot or two of the Sylamore is a sedimentary breccia; this
breccia is also present in a small outcrop belt about three miles
west of Lake Tenkiller dam (text-fig. 4), SEY4 NEY; sec. 20, T.
13 N, R. 21 E. (Siemens, 1950, p- 15, assigned this rock to the
Sallisaw; see discussion under Sallisaw Formation, Thickness and.
distribution). This rock is composed of irregular pebbles and
blocks set in a quartz-sand matrix like that described above (text-

TeExT-FIGURE 21. Sketch of a lithologic specimen of the Sylamore basal breccia;

- stratigraphic section S5-E,: approximately natural size. Thé unshaded, angular frag-

ments are chert; the black, well-rounded bodies are phosphatic pebbles. The drawing
was made from a photograph.
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fig. 21). The fragments are commonly angular to subangular and
range from a fraction of an inch up to more than two feet in
diameter. In Jarge part they are composed of light-colored chert
fragments, including both a vitreous and an arenaceous chert; the
latter is illustrated on plate XIII, figure 6 (compare with pl. XII,
fig. 6). These chert fragments are identical in texture to the are-
naceous chert in the Sallisaw, and pebbles of both types bearing
identifiable Sallisaw fossils have bcen found in the basal Sylamore.
It is certain, therefore, that at least some of the fragments were
derived from the underlying Sallisaw, and I suspect that in large
part they had a local onigin.

The origin of this breccia seems to have puzzled past investi-
gators (Chrnstian, 1953, p. 35, 40; Huffman, 1958, p. 36; Siemens,
1950, p. 15), but they have generally assigned it to the upper Salli-
saw, interpreting it as an old regolith cemented in situ by the
Sylamore. In my opinion, however, it is a part of the Sylamore,
being nothing more than a lower facies produced by the incorpora-
tion of loose surface debris into the initial deposits. It is true that
a considerable part was locally derived, much being chert from the
underlying Sallisaw, but the matrix which completely engulfs and,
for the most part, far outweighs the fragments (text-fig. 21) is
typical Sylamore, identical in all respects with the overlying sand-
stone with which it is connected by gradational strata. In my
experience, most basal breccias or conglomerates are made up of
fragments which were not transported any great distance. There
is a similar (although considerably thinner) conglomeratic bed at
the base of the Woodford formation in the Arbuckle Mountain
region (Amsden, 1960, p. 139) and much of this seems to be of
local origin (sec footnote, p. 42).

The presence of Sallisaw chert fragments in the basal Syla-
more shows that both the vitreous and the arenaceous types were
formed before the beginning of Chattanooga time.

Fissures in the underlying strata which have been filled with
Sylamore sandstone: Irregular fissures filled with Sylamore sand-
stone extend down into the underlying beds. These are fairly
common in the Marble City area and some are rather long; Chris-
tian (1953, p. 23) cites one locality (NEY SEY NEYi sec. 2, T.
13 N, R. 23 E.) where the Sylamore penetrates to at least 37 feet
below the top of the St. Clair. 1 have observed such sandstone-
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filled fissures at a number of places and, although I have not seen
any as long as the one mentioned by Christian, it is not uncommon
to find them extending downward 10 feet or so into the St. Clair.
At stratlgraphlc section S2 a stringer of Sylamore sandstone pene-
trates six to eight feet into the St. Clair. The main trunk of this
fissure is approximately an inch wide, but it is highly irregular and
there are many branches leading into small veinlets (pl. XIII, fig 3).
In parts of this system small pieces of St. Clair limestone are en-
gulfed in the Sylamore matrix. The Sylamore filling in this fissure
is- composed predominantly of rounded quartz detritus with well-
defined quartz overgrowths, up to 0.8 mm in diameter; :ome
rounded phosphatic pebbles are present. The matrix enclosing this
detritus is mostly finely divided carbonate.

One of the better places to study the Sylamore fissure fillings
is in the underground workings of the St. Clair Lime Company
mine (pl. I). In this mine the upper part of the St. Clair is cut by
numerous fissures and some of these extend to the floor of the
working face (the roof of this mine is generally at, or near, the
St. Clair-Frisco contact). Some of this Sylamore material is in the
form of irregular bodies ranging up to several feet in width, and
must represent the filling of small caverns rather than of narrow
tissures. A few of the larger pockets include much limestone debris
that was derived from the walls of the St. Clair cavities. This car-

Texr-ricURE 22, Sketch of a rock specimen of Sylamore sandstone from the filling

in a fissure in the St. Clair formation; stratigraphic section S13-(5), approximately

natural size. The unshaded, angular fragments are pieces of pink crinoidal lime-

stone from the St. Clair; the shaded areas represent the Sylamore matrix consisting

of a mixture of rounded detrital - ‘quartz and carbonaie fragments. A photomicro-

graph of the matrix is shown on piate XIII, ficure 4. This drawing was made from
a photograph
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bonate detritus ranges from microscopic particles up to blocks several
inches across; the fine-grained portion of one of these pockets is illus-
trated on plate XIII, figare 4, and the coarse-grained part in text-
figure 22. The limestone fragments, especially the larger pieces, are
angular and in places so closely packed that there is only room
for enough Sylamore matrix to bind them together. The Sylamore
matrix consists of well-rounded detrital quartz grains mixed with
finely divided carbonate (pl. XIII, fig. 4); some phosphatic
pebbles are present and glauconite is locally common. .

For the most part these fissures and pockets pinch or swell,
and branch or anastomose in a most irregular fashion, and if they
could be viewed in three dimensions would undoubtedly present a
complex distribution pattern. On any exposed surface of the host
rock (which gives a view that is largely two dimensional) these may
appear as linear bodies having the pattern of connected fissures, or
they may appear as isolated bodies which seem to be completely
surrounded by the enclosing formation.

All of the sandstone-filled fissures which I have examined can
be assigned to the Sylamorc with considerable certainty, even
where they cannot be traced directly to that member (as in the
mine). Lithologically, the large, rounded quartz grains with well-
developed overgrowths, and the rounded phosphatic pebbles, are
identical to those found in the Sylamore proper. Of course there
are many places where these veins can be traced directly to the
Sylamore. An excellent outcrop showing this relationship may be
seen at the northern end of Walkingstick Hollow, just north of the
Sequoyah County line, in Cherokee County (a short distance north
of the map area shown in pl. I). Here the St. Clair-Sylamore con-
tact is well exposed in the creck bed, and veins of Sylamore may
be scen to extend into the underlying St. Clair (see also text-
fig. 20). I have also observed fissures filled with Frisco limestone
extending down into the St. Clair (textfig. 13), but 1 have not
seen any Sallisaw-filled fissures in either the Frisco or the St. Clair.
As the Sallisaw -generally has a fairly high carbonate content it
would be difficult to distinguish such veins from the enclosing
Frisco or St. Clair limestones, assuming they are present.

The pre-Sylamore land surface must have undergone 2 moder-
ate amount of solution prior to Chattanoogan time. For the most
part, this appears to have been confined to the development of
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narrow fissures by solution acting along joint planes or fractures,
but in places it produced cavities sevéral feet across and may even
have developed a few small caverns. Some collapse breccia (founder
breccia) was produced at this time, at least judging from the coarse,
angular limestone fragments found in the larger pockets (text-fig.
22). The Sylamore sand which was laid down on this old surface
filled these cavities, being fine enough to penetrate into the small
crevices. The Sylamore sandstone which fills these cavities is gen-
erally cemented with carbonate, whereas in the main body of this
member there is little carbonate present.

Strata underlying the Sylamore sandstone: The Chattanooga
formation, with its basal member the Sylamore sandstone, is sepa-
rated from the underlying beds by an erosional unconformity.
Within the Marble City area the Sylamore rests in places upon
the Sallisaw, in other places on the Frisco, and in still others on
the St. Clair (pl. I). North of this area, in Mayes and Delaware
Counties, the entire Silurian and most of the Ordovician were
removed by pre-Chattanooga erosion and the Sylamore rests upon
the Cotter dolomite (Huffman, 1958, p. 16). The uplift which
accompanied this period of erosion may have been accompanied
by some folding, but if so it must have been in the nature of a
gentle warping as the strata appear to be nearly conformable, at
least in the region I have studied. It is difficult to determine the
amount of relief developed on the pre-Sylamore land. surface;
however, in the Marble City area at least 25 feet of Lower Devonian
plus an unknown amount of Silurian were removed.

The Sylamore sandstone rests upon the Sallisaw formation
throughout most of the southern half of the Marble City area (pl.
I). The distinction between these two stratigraphic units has given
past investigators some trouble and the units have frequently been
confused with each other. Not only has the Sylamore basal breccia
been referred to the Sallisaw, but a perusal of the lithologic
descriptions and maps of past publications shows that the Sylamore
sandstone itself has been in places identified as Sallisaw and vice
versa. This is somewhat surprising because the two formations are
actually quite different from cach other. Probably a part of the
confusion stems from the fact that the Sallisaw formation has been
described generally as a calcareous sandstone, whereas it is in
reality a low arenaceous limestone with average insoluble content
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of less than 10 percent. The typical Sallisaw texture consists of
subangular quartz detritus, mostly in grains less than 0.2 mm in
diameter, scattered through a- carbonate matrix (pl. XI). On the
other hand the Sylamore, excluding the vein material, is a quartz
sandstone made up largely of rounded quartz grains with promi-
nent overgrowths which largely fill the interstices (pl. XIII, figs.
1, 2); carbonate is rare except in the fissure fillings where it is
associated with much fragmental limestone debris quite unlike
anything in the Sallisaw. The quartz grains in the Sylamore tend
to be larger and better rounded than those in the Sallisaw; another
distinctive feature of the Sylamore is the presence of well-rounded,
dark-colored phosphatic pebbles. The arenaceous chert facies of
the Sallisaw is a high-silica rock like the Sylamore, but its texture
is quite unlike any part of the latter (compare pl. XIII, figs. 5, 6).
‘With a few exceptions fossils are not especially common in the
Sallisaw, although most outcrops include some brachiopod-bearing
beds; in contrast, the only megafossils I have found in the Sylamore
are rare linguloid brachiopods (the phosphatic nodules may be
organic).

Where the Sylamore sandstone rests upon the Frisco forma-
tion there is no problem in distinguishing the two as the sandstone
and sandy breccia of the Sylamore is entirely different from the
bioclastic limestone of the Frisco; a photomicrograph showing this
contact is illustrated in the frontispiece.  In the thin-section shown
in the frontispiece, the basal Sylamore does not have pebbles, but
other specimens from this same stratigraphic section (S7) include
chert fragments up to an inch in length, along with some small
picces of Frisco limestone. Of special interest is the fact that one
specimen from S7 includes fragments of arenaceous Sallisaw lime-
stone, a formation which is not present in the immediate vicinity.
The Sallisaw does, however, crop out a short distance to the
south (pl. I).

Throughout most of the outcrop belt along Walkingstick
Hollow, in the northern part of the Marble City area (pl. I), the
Sylamore sandstone rests directly upon the St. Clair formation.
Both the pink crinoidal limestone facies and the dolomite facies
of the St. Clair are easily distinguished from the Sylamore sand-
stone and sandy breccia.
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Thickness and distribution: The Sylamore member has a wide-
spread, although somewhat erratic, distribution in northeastern
Oklahoma (Huffman, 1958, p. 38). It is present throughout most
of the Masble City area; Christian’s geologic map shows the
Sylamore to be absent in several places, but it must be kept in mind
that he included the basal breccia in the Sallisaw formation. The
Sylamore sandstone is apparently everywhere thin; the thickest
section measured by me is 20 feet at stratigraphic section S14 where
the top is not exposed. |

Fossils and age: The only Sylamore fossils which I have
observed are linguloid brachiopods and a few conodonts. Christian
(1953, p. 43) and Huffman (1958, p. 39) mention fragments of
spirifers, but thes¢ probably came from Sallisaw chert fragments
incorporated into the basal breccia. The stratigraphic relations
indicate that the Sylamore is closely related in age to the Chatta-
nooga black shale, the lower part of which has been assigned
to the Upper Devonian.

WOODFORD FORMATION

In the Arbuckle Mountain region of south-central Oklahoma
the Frisco formation is overlain by the Woodford formation. The
Woodford shale is lithologically similar to the Chattanooga shale
of northeastern Oklahoma, and these two formations are generally
considered to be nearly exact correlatives (text-fig. 2). In places
the Woodford has a basal conglomerate or breccia, but this is thin
and nowhere attains the proportions of the Sylamore sandstone (and
sandy breccia) member of the Chattanooga. The Woodford-Frisco
stratigraphic relations will not be taken up in the present report
as.] have already discussed this topic in my report on Hunton

stratigraphy (1960, p. 135-140, panels II, IIT).
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A detailed study of the dolomites in the Silurian and Devonian
rocks of Sequoyah County is beyond the scope of the present report.
Here, as clsewhere, the genesis of the MgCO; presents a complex
problem the investigation of which would, among other things,
require a more detailed petrographic analysis than has been made.
I have, however, assembled a considerable amount of information
on the stratigraphic distribution of dolomite in the upper part of
the St. Clair, in the Frisco, and in the Sallisaw formations, and,
as this appears to have a bearing on the time at which the mag-
nesinm was introduced, it is summarized below. Further details
on the dolomite content are given under the section on Lizhologic
character for each of these formations. For a discussion of dolomite
in the Frisco formation of the Arbuckle Mountain region see my
1960 paper on Hunton stratigraphy (p. 18-20, 129).

There is a marked stratigraphic control to the distribution of
dolomite in the Silurian and Devonian strata of the Marble City
area. The St. Clair and Sallisaw have a wide range in MgCO,
content, both formations ranging from high-calcium limestones
to calcitic dolomites. In contrast, the intervening Frisco forma-
tion is everywhere a high-calcium limestone the maximum MgCO,
content of which is only two percent. The range of MgCO;
in each of these formations is compared in text-figure 23, and their
averages are compared in text-figure 3. The chemical analyses are
given in the appendix. The stratigraphic control is especially con-
spicuous in those areas where the uppermost St. Clair strata and
the lowermost Sallisaw strata are strongly dolomitic. This is the
relationship at stratigraphic section S9 where Frisco high-calcium
limestone, with a thickness of only seven feet, is sandwiched be-
tween dolomitic St. Clair and dolomitic Sallisaw; the distribution
of MgCO; and acid insolubles at S9 is shown in text-figure 24.
Another cxample may be seen at stratigraphic section S10 where
the lowermost Sallisaw bed has 24.5 percent MgCO; whereas the
uppermost Frisco has less than one percent; a photomicrograph
of this contact is illustrated on plate XI, figure 1. Still another
example of the abrupt decline in dolomite content at the Frisco con-
tact may be seen at stratigraphic section S8; here the uppermost St.
Clair is dolomitic, with four to five percent MgCO; whereas the
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lowermost Frisco has only one percent. I have a thin section cut
from a specimen which spans the contact, and this shows dolo-

E s Sallisaw
'glo;
2 |
z &ﬂ\\\\’\\\\\\?ﬁi\\'\\i\\m\&m\i\\x\&\\i\\\\\\\k. e
5 10 i5 20 25 30 35
20}
Frisco

{Sequoyah County only)

Number of specimens
3} O o -
T T T T T ™1 r ¢ 1.1

Number of specimens
o O

wn

AAFALHALSALATEATLOLSARRS AL ERATREATCAERHASRATEAL AR TR R e
10 15 20 25 30 35

Percent MgCO4

Ficure 23. Frequency diagrams comparing the MgCOs; content of the Sallisaw,

Frisco, and St. Clair formations in the Marble City area, Sequoyah County. The

Sallisaw and Frisco data are based on the rock-specimen analyses given in the Ap-

pendix (see textfigs. 9, 18); the St. Clair data include the rock-specimen analyses

given in .the Appendix (text-fig. 7) and the channél sample analyses given in Mineral

Report 16 of the Oklahoma Geological Survey (Ham et al., 1943) (text-fig. 6). See.
also text-figure 3. '
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mitic St. Clair sharply truncated by the bioclastic limestone of the
Frisco.

There are places in the Marble City area where all of the
Silurian* and Devonian strata have a low magnesium content.
This is the condition at stratigraphic section SI where none of the
St. Clair (upper 20 feet), Frisco or Sallisaw strata has more than
1.5 percent MgCQ,. As a matter of fact the distribution of dolomite
in the upper St. Clair and throughout the Sallisaw is most irregular
and does not seem to follow any predictable stratigraphic pattern.
The erratic distribution of dolomite in the upper part of the St
Clair is well displayed in the mine of the St. Clair Lime Company.
At the entrance to this mine the St. Clair is a high calcium stone,
whereas at the face, near S13A (pl. I) dolomitic beds are common;
as the strata in this area are essentially flat lying and the mine
workings are nearly horizontal, the beds exposed in the face must
occupy about the same stratigraphic position as do those near the
opening. This shows that the dolomite is in the form of lenses,
ie., the high-magnesium-bearing strata are a facies of the high-
calcium beds. It should also be noted that the Frisco-St. Clair con-
tact 15 completely exposed for a distance of 100 feet or so in the
mine face near SI13A, and non-dolomitic Frisco beds clearly can be
seen to truncate both the dolomitic and the non-dolomitic (pink-
crinoidal) beds of the St. Clair,

The lensing character of the dolomitic beds can be seen at
various places on the surface. For example, at stratigraphic section
S8 beds of dolomite can be traced laterally into the typical, pmk—
crinoidal limestone facies of the St. Clair. This same condition is
present in the Sallisaw, although it is not so obvious in this forma-
tion as the dolomitic and calcitic facies are not megascopically as
distinct as they are in the St. Clair; however, in thin section the
textures are quite distinct (compare figs. 1 and 2, pl. XI). It might
also be added that there does not appear to be any relationship
between the distribution of dolomite in the St. Clair and in the
Sallisaw. In places (e.g. S9) the uppermost St. Clair and lower-
most Sallisaw are high in MgCO,, but in other places (84) the
uppermost St. Clair is high in MgCO; and the Sallisaw is low in
MgCO,.

*In the present study only the upper 25 to 30 feet of the St. Clair have heen
studied in detail.
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The stratigraphic distribution of dolomite cited above suggests
that the MgCO; in these strata is closely related to the time of
deposition. If it represented a “secondary” or late-stage dolomitiza-
tion, introduced after all of these formations were laid down, it
should be preseht in the Frisco formation. as well as in the St.
Clair and Sallisaw formations. Its paucity in the Frisco would
therefore indicate that the St. Clair dolomite was already present
before the Frisco was deposited. The St. Clair MgCO; could, of
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course, represent a “secondary” dolomitization which took place
at some time after deposition of the limestone and before deposi-
tion of the Frisco. Although this might be the correct explanation,
there is no evidence relating the St. Clair dolomites to the pre-
Frisco land surface; in places the uppermost St. Clair beds are
dolomitic (e: g. stratigraphic section S9; text-fig. 24), but in other
places the uppermost strata are high-calcium stone (e.g. S1; pl. IV)
and the dolomite beds are situated some distance below the top. In
any event, the Sallisaw dolomite would not appear to be a “sec-
ondary” type, because any magnesium-bearing waters circulating
through the rocks would have penetrated into the Frisco.* It would
therefore seem more reasonable to interpret the MgCO; in the
St. Clair, Frisco, and Sallisaw as “primary,” used in the sense that
it was introduced at the same time the limestones were laid down,
either as a precipitate or as a penecontemporanecous replacement.

* It might be postulated that there is something in the Frisco composition and /or
texture which inhibited dolomitization by magnesium-bearing waters; however. the.
rock is sufficiently similar to the St. Clair in chemical composition and texture to
make such an explanation appear unlikely.
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This section contains a summary of the events, depositional
and erosional, which took place in the Marble City area* during
Silurian and Early Devonian times. The observations made herein
are, of course, entirely inferential, representing an interpretation
based on the field and laboratory data given in the preceding pages.
All of the remarks concerning the St. Clair formation are based
on a study which was restricted to the Marble City area, and largely
concentrated on the upper 25 to 30 feet of the formation.

The St. Clair formation is an evenly bedded, pelmatozoan
limestone showing little or no cross-bedding or channeling. The
pelmatozoan debris which makes up a large part of the rock is
mostly in the form of discrete plates, but, except for the disarticula-
tion of the skeletal elements, there is little evidence of breakage
or abrasion. On the whole the megafossils are well preserved and
many of the free brachiopod specimens consist of complete, artic-
ulated shells. All of this points to a low-energy deposit well re-
moved from the zone of strong wave or current action. A deposit
of this type would seem to be most reasonably associated with an
offshore environment, possibly the outer neritic zone of modern
ecologists (e.g., Hedgpeth, 1957, p. 18). Terrestrial detritus is
extremely sparse in the St. Clair, indicating that either the source
of such material was far removed or that some barrier separated
the site of deposition from the source area. In all probability the.
St. Clair seas had a fairly high magnesium content which locally
became sufficiently concentrated to produce beds of dolomitic lime-
stone or dolomite.

The deposition of the St. Clair formation was succeeded by a
long period of emergence which appears to have occupied most of
Upper Silurian and Early Devonian time. If any strata were de-
posited during this time they were removed by erosion which took
place prior to the invasion of the Frisco sea. In this connection
it 1s interesting to note the widespread distribution of Helderber-
gian strata in the central part of the United States; beds of this
age are present in south-central Oklahoma, southwestern, [llinois,
coutheastern Missouri, western Tennessee, and southern Mississippi,

* For a discussion of the geologic history of the Frisco formation in the Arbuckle
Mountain region see Amsden, 1960, p. 131-132, 159-165.
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and it is possible they were also deposited in northeastern Okla-
homa and subsequently removed by pre-Deerparkian erosion. The
amount of strata removed by post-St.Clair and pre-Frisco erosion
in the Marble City area is not known, but the surface upon which
the Frisco was deposited probably had only moderate relief. This
period of emergence does not seem to have developed much of a
regolith, or if it did the debris was largely swept away by the
advancing Frisco sea. The absence of a mantle may well be related
to the paucity of insoluble material, such as chert and terrigenous
clastics, in the St. Clair. It is somewhat surprising that so little
limestone rubble was produced at this time, although this could be
explained by assuming that erosion was largely by chemical solu-
tion rather than mechanical abrasion. St. Clair strata have clearly
been subjected to considerable solution in the past and at least
some of this can be related to pre-Frisco time. Probably the pre-
Frisco land surface was low lying and well removed from any
source of land-derived clastics.

The Frisco formation appears to have been deposited in a much
higher energy environment than was the St. Clair. It is composed
in large part of organic debris, mostly brachiopods, snails, corals,
bryozoans, and crinoids, mixed together to make a poorly sorted
coquina. Much of this organic material is broken and the bivalve
shells are largely disarticulated. The finer debris produced by this
breakage was in places flushed out of the coquina and concentrated
into beds or bars. In general the bedding is irregular and the various
lithologic types grade laterally and vertically into one another. All
of this evidence indicates shallow water deposition where wave
and/or current action was strong. It could represent a littoral or
beach deposit although its extensive geographic distribution might
militate against such an interpretation. Perhaps it is more reason-
ably interpreted as the product of deposition in the inner neritic
zone.* In any event the organic material was shifted about on the
sea floor to such an extent that much of it was broken and most
of the bivalve shells were disarticulated. Although the Frisco

* The Frisco includes little terrigenous detritus, but this does not appear to be
of any particular significance in so far as indicating whether it is, or is not, a beach
deposit; if no terrigenous material was available, and certainly the old St. Clair
terrane would not have supplied much, then none would be present in the deposit
regardless of where it was laid down.
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would seem to be a thanatocoenose I do not believe the organic
material has moved far from its original habitat. The Frisco seas
appear to have had a low magnesium content.

~ The foregoing remarks apply to the Frisco formation in both
the Arbuckle Mountain region and Sequoyah County. Although
this formation cannot now be continuously traced from one area
to the other, the similarities in lithology and fauna between the
rocks of the two regions suggest that they were laid down in the
same sea as a more or less continuous deposit which subsequent
pre-Chattanooga (pre-Woodford) erosion has reduced to discon-
tinuous patches. '

Frisco deposition was terminated by a period- of emergence
and erosion. At this time, as in the post-St. Clair and pre-Frisco
period of emergence, little or no regolith appears to have been
developed. In Sequoyah County the post-Frisco erosion was of
sufficient magnitude to remove locally all of the: Frisco and an
unknown amount of St. Clair, allowing the Sallisaw to rest
directly upon the Silurian strata. Nothing is known about this
period of emergence in the Arbuckle Mountain region because
Sallisaw beds are absent and the Woodford rests directly upon
the Frisco.

The environment of deposition during Sallisaw time would
seem to have been similar to that of the Frisco in spite of the fact
that the two formations are lithologically different. Organic ma-
terial, with the possible exception of pelmatozoan debris, was not
as abundant as in Frisco time whereas the supply of terrestrial
detritus greatly increased. The Frisco and St. Clair have only
traces of quartz detritus whereas the Sallisaw averages 9.5 percent,
and some beds have as much as 45 percent. Nothing is known
about the source of this material; the small outcrop area gives no
clue as to the direction or proximity of the land supplying this
detritus. The Sallisaw strata appear to have been laid down in a
relatively high energy environment. The bedding is irregular and
the fossil material 1s broken up with almost all of the bivalve shells
being disarticulated. Like the Frisco, the Sallisaw would appear
to have been deposited in a zone of rather strong wave action,
possibly a littoral or inner neritic environment. The increase in
the quantity of quartz sand over that found in the Frisco could be
entirely related to an:increase in the supply furnished to-the basin
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of deposition, and would not necessarily have any significance
concerning proximity to shore.

The Sallisaw sea probably had a fairly high magnesium con-
tent, locally becoming sufficiently concentrated to produce dolo-
mitic beds. The origin of the silica in the vitreous and arenaceous
cherts of this formation presents a problem. These cherts clearly
seem to be replacement bodies which developed after the Sallisaw
carbonate, including dolomite, was formed, and before the basal
breccia of the Sylamore was laid down. They could have developed
by silica in the sea water replacing the carbonate during the period
of deposition, or they could have been produced by silica-charged
waters circulating through the rocks at some. time after deposition,
and before Chattanooga time. In the latter case the detrital quartz
could have been the source of the silica, although it should be
noted that the quartz grains in the arenaceous chert do not appear
to have undergone solution; in fact they commonly appear to have
secondary overgrowths. There is little silica of any kind in the
underlying Frisco and Sallisaw formations.

Sallisaw deposition was succeeded by a period of uplift and
crosion. Within the Marble City area all of the Lower Devonian
strata and a part of the Silurian beds were locally removed, and
farther north all of the Silurian and most of the Ordovician were
stripped away. In the Marble City area some coarse debris was
produced by pre-Chattanooga weathering and this was later incor-
porated into the basal Sylamore. Much of this material is of local
origin, mostly pieces of chert which were weathered out of the
underlying strata. For further information on the pre-Chattanooga
(and pre-Woodford) unconformity see the following: Amsden,
1960, p. 136; Huffman, 1958, p. 16; Maxwell, 1959, p. 101-126;
Tarr, 1955, p. 1852-1853." o

* The wdepositional history of the Frisco formation given in this section
differs slightly from that of my 1960 report; additional lithostratigraphic evidence

suggests that these strata were laid down in a somewhat more turbulent enviren-
ment that previously inferred. '
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Prate VII

Ficures 1-6. St. Clair formation. All of these are illustrations of thick thin-sec-

tions. Bar is 0.5 mm long.

1, 2. Photomicrographs showing the typical St. Clair texture con-
sisting of pelmatozoan plates set in a matrix of sparry calcite. Strati-
graphic section SI1-A.

3. Enlarged view of a pelmatozoan stem plate which is almost com-
pletely embedded in sparry calcite. Stratigraphic section SI1-A.

4. Photomicrograph of a*specimen with’ scattered bryozoan fragments
in addition to the pelmatozoan debris. This specimen was collected
from the upper 30 feet of the St. Clair, just north of the St. Clair
Lime Company quarry; NE14 SEl4 NE1, sec. 14, T. 13 N, R. 23 E.

5. Photomicrograph of a dolomitic limestone bed in the St. Clair.
The darker, finer-grained areas are partly dolomite. Stratigraphic
section 58; upper two feet of the St. Clair formatiqn.

6. Photomicrograph of a St. Clair dolomite bed (MgCO: about 35
percent). Stratigraphic section $9-B.

Other photomicrographs of the St. Clair are illustrated on the
frontispiece and on plates IV, V, VIII, XIIL
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Ficure 2.
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Prare VIII

Thick thin-section of the Frisco formation showing a mixture of coarse
and fine fossil debris. The finer material in the upper part of the picture
is composed largely of broken fossils. Note that some of the shells have
a rim of sparry calcite. Bar is 1 mm long.

Thick thin-section of the St. Clair-Frisco contact (arrow). Note the
stylolite in the Frisco. Bar is 1 mm long.

Both of these photomicrographs are enlarged views of the thin section
illustratéd in the frontispiece (stratigraphic section S7).
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Prate IX

Ficures 1-6. Frisco formation, Sequoyah County. All of these illustrations are of

thick thin-sections. Bar is 0.5 mm long.

1. Photomicrograph of the shell coquina facies. The matrix is mostly
finely divided carbonate (micrite). Note the rim of sparry calcite on
the larger fossils. Stratigraphic section S7; this is a much enlarged
view of part of the thin section shown in the frontispiece.

2. Photomicrograph of the biocalcilutite-biocalcarenite facies. The
matrix is mestly sparry calcite. Stratigraphic section 59-C.

3, 4. Photomicrographs showing the biocalcilutite-biocalcarenite facies;
figure 4 is an enlarged view of figure 3. Stratigraphic section S11-B.

5. Photomicrograph of the biocalcarenite facies which is made up in
large part of pelmatozoan debris (gray, stippled-appearing bodies).
The matrix is partly sparry calcite (clear areas). This specimen was
collected from the rim of the St. Clair Lime Company quarry, NE%
sec. 14, T. 13 N, R. 23 E. (pl. I).

6. View of a Frisco specimen which is a mixture of pelmatozoan plates
and shell debris, including much bryozoan material. The matrix is
partly sparry calcite (clear areas) and partly finely divided carbonate
or micrite (dark areas). Stratigraphic section S9-D,

Other photomicrographs of the Frisco formatien are shown on. the
frontispiece and plates IV, V, VIII, X, XII,
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Prame XI

Froures 1-3. Sallisaw formation (fig. 1 includes Frisco in the lower part). Bar is

0.5 mm long,

1. Photomicrograph of the Frisco-Sallisaw contact at stratigraphic
section S10-DC (thin section of conventional thickness). During prep-
aration of this section the Sallisaw separated slightly from the Frisco,
leaving a clear area (balsam) between the two formations, The Frisco
consists largely of pelmatozoan plates (commonly with a rim of sparry
calcite) set in a matrix of finely diyided calcite (dark areas). The
Sallisaw is calcitic dolomite (MgCOy—24.6%) with scattered quartz
grains (HCl-insoluble residue—5.1%) ; the quartz grains appear in the
photograph as clear areas.

2. Photomicrograph of a thick thin-section from stratigraphic section
SI-D (specimen No. 3 collected 5 to 7 feet above the base of the
Sallisaw}. The granular-appearing areas are carbonate, mostly calcite
(CaC0s—768%; MgC0,—1.09,) and the clear areas are detrital
quartz  (HCl-insoluble residue—22.1¢%). The large fragments are
brachiopod shells.

3. Photomicrograph of a thin section {conventional thickness) from
stratigraphic section S10-D (specimen collected 18 feet above the base
of the Sallisaw). This rock has an unusually high percentage of
detrital . quartz (clear areas), the insoluble residues being 45.4%
(MgCO: — 85%).

Other photomicrographs of the Sallisaw formation are illustrated on
plate XIT,



OKLAHOMA GEOLOGICAL SURVEY BULLETIN $0 PLATE XI




88

Prare XIII

Ficures 1-6. Sylamore member of the Chattanooga formation. In figures 3 to 6

the bar is 1 mm long. The Sylamore sandstone is also illustrated in
the frontispiece.

1, 2. Photomicrographs of a thin section (conventional thickness) of
the Sylamore at stratigraphic section S4-G (2 feet above base}. Figure
1 was taken with crossed nicols and figure 2 in ordinary light. Note
the well-rounded quartz grains with secondary enlargements that
largely fill the interstices. Both enlarged about 90 times.

3. Thick thin-section showing Sallisaw sandstone filling a fissure in
the St. Clair limestone; stratigraphic section S2. The St. Clair is com-
posed largely of pelmatozoan plates set in a matrix of clear, sparry
calcite. The Sylamore quartz grains are generally well rounded and
commonly have secondary overgrowths. Ordinary light.

4. Photomicrograph of a. thick thin-section showing the Sylamore
sandstone ‘which -fills a fissure in the St. Clair limestone (not shown)
in the St. Clair Lime Company mine; stratigraphic section S$13-(5).
The clear areas are rounded quartz grains (some with overgrowths)
and the darker material is mostly carbonate fragments ranging in size
from extremely fine pieces up to relatively large blocks (some are
several inches in lengih; see text-fig. 22). Much of this carbonate
detritus was derived from the St. Clair formation. Some of the very
dark bodies are glauconite. Ordinary light.

5. Photomicograph of a thin section (standard thickness) from strati-
graphic section S5-F. Crossed nicols.

6. Photomicrograph of a block of Sallisaw arenaceous chert which is
enclosed in the basal breccia of the Sylamore sandstone at stratigraphic
section S5-E. The larger fragments are detrital quartz grains set in
a matrix of finely-crystalline quartz. Compare with the Sallisaw speci-
men illustrated on Plate XII, figure 6. This rock is porous and the
very dark areas are mostlv holes in the rock. Crossed nicols.
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S8*—Payne Hollow

S9*—Payne Hollow

S10*—Payne Hollow

S11*—Payne Hollow

S12—north of St. Clair Lime Co. quarry

S13*—8t. Clair Lime Co. mine

S14—Payne Hollow

The stratigraphic divisions recognized in each section are desig-
nated with a letter. For example, at stratigraphic section P8 the
lower part of the Frisco is indicated with the letter H, as P8-H
(Amsden, 1960, p. 277); or, for stratigraphic section SO the letter
D in 89-D marks the lower 8 feet of the Sallisaw (p. 102 of this
report).

The stratigraphic sections for this report (as well as for those
of my 1960 paper) were prepared as follows: A preliminary descrip-
tion was made in the field at the same time the thickness and other
stratigraphic data were recorded. Rock specimens from each of the
lithologice units recognized were collected at this time and these were
later studied in the laboratory by means of thin sections, paralodion
peels, HCl-insoluble residues, and chemical analyses. After the lab-
oratory work was ecompleted my field descriptions were revised to
accord with any new information acquired. In the course of this
investigation a great many photomicrographs were made, some of
which are illustrated in this report, and these have proved to be most
helpful in preparing the descriptions of textures. A discussion of
the laboratory techniques and lithologic terminology used in this
report-is given in the introduction.

Throughout the Marble City area (which includes all strati-
graphic sections with the letter prefix S) the dip of the strata is
gentle, generally less than 10 degrees.

STRATIGRAPHIC SECTION 81

Big bend of the Sallisaw Creek

Section described and collected by T. W. Amsden, April 1, 2, 1959; an
earlier collection was made by T. W, Amsden, C. C. Branson, and W. E. Ham
on Oct. 8, 1958. This section is on the northwest side of Sallisaw Creeck, at a
big bend in the creek, about 0.75 mile north of Marble City; SWi SWip SWi4
sec. 13, T. 18 N.. R. 23 E., Sequoyah Countly, Oklahoma (pl. I}). The upper
St. Clair, Prisco, end Sallisaw formations are present; about 20 feet of the
upper S8t. Clair is exposed in an old quarry, followed by the Frisco and the
lower part of the Sallisaw, all completely exposed. ' The Sallisaw caps o small
Inob, and the overlying beds, as well as an wnknown thickness of the Sallisaw,
have been removed by erosion.

The beds have a gentle dip to the southeast; the bedding planes are ir-
regular, malking it difficult to get a precise reading, but the aip is probably

round g degroes,

Rock analyses from this section are listed under Chemical Analyses.
‘Outcrop pictures of the St.- Olair, Frisco, and Sallisaw format@pns are .gho'vqn
on plates Il and VI. A photomicrograph of the St. Cleir-Frisco _contact 18
illusirated on plate IV ; other. pliotomicrographs are on plate VII, figures 1-3;
plate XI, figure 2; plate XII, figure 5.

This is the type section of the Sallisaw formation.
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SALLISAW FORMATION

(7 feet exposed to top of hill)

Lithology : Arenaceous limestone in irregular beds up to ...
6 or 8 inches thick (pl. IX). Chert sparingly present in the
lower part, becoming more abundant towards the top where
there are lenses 2 or 8 feet long and 8 inches or so thick; this
is a light-colored, vitreous to porcellaneous chert which appears
to represent a silicified arenaceous carbonate (2 thin sec-
tions). The texture of D is fairly uniform throughout. It is
only sparingly fossiliferous, but one bed yielded specimens of
Amphigenia sp.

Peels and thin sections show that this rock is primarily a
calearenite with quartz grains scattered through it (pl. X1, fig.
2: pl. XII, fig. 5). Quartz grains rather uniform in size, rang-
ing up to 0.3 mm in diameter; a few are silt size, but
most are fine sand. Grains are angular to subangular, with
many having well-formed crystal faces (a few as doubly
terminated crystals) some of which appear to represent sec-
ondary overgrowths on detrital grains; some grains are quite
irregular (pls. XI, fig. 2; XII, fig. 5). The quantity of quartz
ranges widely, the acid insolubles (3 specimens) ranging from
3.8 to 22.1 percent (Chemical Analyses). Carbonate mostly in
sand-size grains similar to the quartz; some are clear calcite
but many of the grains have a cloudy core, some of which may
represent pelmatozoan plates. '

MgCO: content low:; 3 specimens tested had less than 2
percent (Chemical Analyses).

Remarks: The Sallisaw at this locality is entirely an are-
naceous calearenite and probably no part of it even approaches
a sandstone. Its contact with the underlying Frisco is well
exposed (pls. II; VI, fig 1) and easily located. The Frisco
has a much greater amount of fossil material, and for the most
part, much less quartz. ‘

Fossils: Thisg rock iz sparingly fossiliferous; a few fragmen-
tary conodonts recovered from acetfic-acid residues.

FRISCO FORMATION

(total 4 feet) :

Lithology : Light-gray, pelmatozoan limestone; uniform ...
texture. Few chert nodules up to. 2 or 3 inches in diameter.
Peels and thin sectiomns show this rock to be mostly pelinato-
zoan debrig set in a micrite matrix; many of the pelmatozoan
plates have a thin rim of sparry calcite. This is a high-
caleium rock; four chemical analyses (Chemical Analyses)
range from 98 to 99 percent CaCOs

Remarks: The contact between this rock and.the overlying
Sallisaw is easily located in the field (pls. II; VI, fig. 1).
One thin section cut from a rock specimen bridging the Frisco-
Qallisaw contact shows an abrupt change in the microtexture,
the coarse pelmatozoan limestone of the Frisco being in marked
contrast to the arenaceous calcarenite of the Sallisaw.

Unit C represents the pelmatozoan facies of the Frisco,
whereas the underlying unit B is the shell coquina (see text,
Introduction) : the boundary between these two is not every-
where well defined and there is vértical and lateral gradation
from one to the other. , '

One HCl-insoluble residie from @ specimen six inches
below the contact had an unusually high percentage of in-
solubles (5%), most of the residue consisting of doubly termi-
nated quartz crystals: only minor glauconite,

Fossils: Highly fossiliferous: no collection made.

Lithology: Gray, bioclastic ¢alcarénite grading into _................
a calcirudite. Peels and thin sections show that this rock is
composed in large part of fossil debris, mostly broken ‘and
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poorly sorted, set in a matrix that is largely finely divided
calcite (micrite; pl. IV) but with some clear sparry calcite,
the latter generally associated with pelmatozoan plates.
This is a high-calcium rock, two analyses testing over 98
percent CaCQ; (Chemical Analyses). HCI residues are mostly
small quartz crystals less than 0.5 mm, many of which are
doubly terminated; some pale-green glauconite, most abundant
in the lower few inches. ‘ .
Remarks: The Frisco is easily distinguished in the field from
the underlying pinkish-gray crinoidal limestone of the St.
Clair (pl. II). The contact is even more sharply defined in
thin section (pl. IV) ; no pebbles of St. Clair have been ob-
served in the basal Frisco at this locality, and the upper St.
Clair shows no clear evidence of pre-Frisco weathering.
Fossils: This unit carries a large megafauna, mostly brachio-
pods with some corals, bryozoans, and snails. A great many
fossils have been collected from here; it is a varied fauna
although the preservation is not good because many of the
shells are broken and the brachiopod shells are mostly disar-
ticulated.
v ST. CLAIR FORMATION
A, Lithology . Pinkish-gray to light-gray, pelmatozoan ...
limestone in beds to a foot or so in thickness. Cavities present,
many of these being filled or lined with coarse sparry calcite ;
some filled with a gray, thinly-laminated carbonate which has
a higher HCl-insoluble content (3.4% and 8.19,) than the sur-
rounding limestone; some sparry calcite associated with the
laminations; range up to a foot in length although most are
smaller. -
Peels and thin sections show this rock is made up largely
of pelmatozoan plates set in a matrix of sparry caieite (pls.
IV; VII, figs, 1-3). ‘
This is a high-calcium limestone; three analyses range
from 98 to more than 99 percent CaCO.. HOl-insoluble residues
mostly tiny quartz erystals (less than 0.5 mm) and crystal
aggregates; well-formed, doubly terminated crystals are com-
mon ; also a few grains of subangular, detrital quartz. Some
byrite and limonite, and possibly sphalerite in tiny crystals.
Remarks: The upper 20 feet or so cf the St. Clair is com-
pletely exposed in an abandoned quarry. The St. Clair-Frisco
contact is well exposed for a distance of 50 feet or 80 ; see pl.
IT and remarks under S1-B.
I'ossils :  Mostly pelmatazoans but there are some nther mega-
fossils present; sinall collection of brachiopods made from the
upper 15 feet of the St. Clair,
STRATIGRAPHIC SECTION 82
. North of St. Clair Lime Co. Quarry _
This section described and collected by T. W. Amsden, April 2, 1959. It
8 in a small gully about 0.5 mile north of the 8i. Clair Lime Company Quarry.
(pl. I); SWY¥% SWY SW1,; sec. 12, T. 18 N., R. 23 B., Sequoyal County. This is
near Christian’s fossil collecting locality #10 (1958, p. 31) which he recorded
as Frisco and from which he collected specimens recorded as Favosites
shriveri. I did not, however, observe any Frisco in this area although it is
quite possible that there are small pockets of this formation between the
Sallisaw and the St. Clair. The St. Clair is locally dolomitized, but mostly
it is pinkish-gray pelmatozoan limestone. A photomicrograph of a Sylamore
sandstone filling in @ fissure in the St. Clair is illustrated on plate XIII,

fig. 3.
SALLISAW TORMATION
Lithology: Light-gray, arenaceous, dolomitic limestone;...._...
peels and thin sections show this rock is finely divided ear-
bonate (grains rarely exceed 0.5 mm) with scattered quartz
grains; the carbonate includes dolomite rhombs but very little
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recognizable fossil material (there may be gome pelmatozoan
debris). The guartz grains are angular to subangular, rang-
ing up to 0.6 mm in diameter with most falling between 0.1
and 0.5 mm: many of the grains have well-formed crystal
faces, probably representing secondary growths on detrital
grains. Some nodules of fossiliferous, white, vitreous chert.
One HCI residue, 21 percent; mostly sand-size quartz with
some limonite and glauconite.
Remarks: Only the lower couple of feet of sallisaw exposed ;
much Sylamore sandstone float but this rock was not seen in
place and the thickness of the Sallisaw was not determined.
One rock specimen was collected which included the Sallisaw-
St. Clair contact; a thin section of this contact shows a well-
marked textural break between the arenaceous carbonate of
the Sallisaw and the St. Clair crinoidal limestone. No' recog-
nizable fragments of St. Clair seen in the basal Sallisaw. No
Frisco seen in this area. ' -
Fossils: There are a few pieces of fossiliferous chert in the
vicinity of this section but no megafossils were observed in
the arenaceous carbonate.

ST. CLAIR FORMATION
Lithology: DPinkish-gray to light-gray limestone. Peels ........
and thin sections show this rock is mostly composed of pelmat-
ozoan plates set in a matrix of sparry calcite; some beds also
inclunde other fossils such as bryozoans and brachiopods.

The acid-insoluble content of this rock is.low; residues
mostly clear quartz in grains to 0.5 mm; much of this quartz
is in small crystals, some doubly terminated, and aggregates
of crystals; also some glauconite and some dark, reddish-brown
mineral (possibly sphalerite). ‘
Remarks: The upper part of the iSt. Clair is well exposed
in the vicinity of this section. No Frisco was observed and in
several places the Sallisaw may be observed directly in con-
tact with the St. Clair. Thin “veins” of Sylamore sandstone
gxtegd down into the St. Clair for several feet (pl. XIIIT,
ig. 3).

Fossils: A few fossils, mostly brachiopods, collected from
the upper 2 or 3 feet.

STRATIGRAPHIC SECTION 83
Northeast of the St. Clair Lime Co. Quarry

This section described and collected by T. W. Amsden, April 2, 1
the fall of 1958 T. W. Amsden, C. C. Branson, and W. BE. Ham visil
locality and collected some fossils from the upper part of the St. Cl
mation. It is on the north rim of e large, abandoned quarry in the
NEY NWy% sec. 13, T. 13 N, R. 23 E,, Sequoyah County (pl. I).
locality there is a complete ewposure of the upper 30 to 40 feelt of .... ...
Clair in the north wall of the quarry. This formation is directly overlain by
the Sallisaw formation, there being mo Frisco present in the  immediate
vicinity of 83. The Sallisaw i3 of gpecial interest because it is entirely in the
arenaceous chert facies. A photomicrograph of the Sallisaw is illustrated on
plate XII, figure 6.

SALLISAW FORMATION

Lithology : TFine-textured, light-gray, arenaceous chert .........
weathering to a brownish- to reddish-gray. The rock is porous
with many tiny holes; also the brachiopod shells have been
almost entirely removed leaving only a hole between the outer
and inner molds. Nodules of vitreous chert.

A thin section (pl. XII, fig. 6) shows this rock to be com-
posed of subangular detrital quartz grains ranging up to 0.5
mm set in a matrix which is largely finely crystalline quartz;
some dusty inclusions of carbonate remain but this is only a
small fraction of the total rock. There are numerous voids in
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the rock, some of these appearing to have a rhomb-shaped out-
line. See discussion Sallisaw Formation, Lithologic character.
Remarks: All of the Sallisaw in this area appears to be in
this cherty facies; none of the typical Sallisaw arenaceous
carbonate observed. The upper part of the Sallisaw is poorly
exposed and I did not observe any Sylamore in place; thick-
ness of the Sallisaw not determined. ,
Fossils: Some beds carry numerous brachiopods, most of
which are Amphigenia 8p.; all have had the shell leached away
leaving only internal and external molds.

ST. CLAIR FORMATION

Lithology: Light-gray to pinkish-gray crinoidal ... ...
limestone. Some dolomitic beds.

Remarks: No thin sections or analyses. The St. Clair in this
area is much like that in the quarry of the St. Clair Lime Co.
Fosgsils: A small collection, mostly brachiopods, from the
upper 30 feet of the St. Clair,

STRATIGRAPHIC SECTION 84

Walkingstick Hollow

Stratigraphic section S4 wes first described and collected by T. W,
Amsden on April 2, 3, 1959 ; it was re-ezamined on Oct. 15, 1959, and on Jan.,
20, 1960. This section is on a small stream which Flows northeastiward info
Walkingstick Hollow, about 0.25 mile Southwest of the main creelk in the
hollow; SW4 SWY, SW1Y sec. 1, T. 18 N., R. 23 E., Sequoyah County (pl.
I). The Frisco, Sellisaw, and Sylamore make a prominent ledge across the
creek, resulting in o small waterfall. The stratigraphic relations are shown
in text-figure 20, and photomicrogrephs of the Frisco and Sallisaw are illus-
irated on plate XIT, figures 1, 2; the Sylamore is illustrated on plate XIII,
Tigures 1, 2. Analyses of selected rock specimens from this section are given
in the second part of the Appendiz, Chemical Analyses.
. This is an interesting outcrop and one which- has given some trouble in
interpretation: The Frisco at this locality is m’éstl'yy in @ calcilutite facies
(see, Frisco formation Lithologic character), and the Sallisew has an un-
usually low quartz-sand content. Thus the two formations have, at least
megascopically, a close resemblance to one another. Christian, who first
described this locality, correctly interpreted the highly irregular nature of
the lower Sylamore contact, but failed to recognize any Sallisaw (1953. pl.
II; compare to text. fig. 20 of the present report). However, o detailed field
evamination, aided by a study of thin sections cut from rock specimens the
stratigraphic position of which 1were carefully determined, clearly shows that
the Sallisaw is present. See the description given below and compare figures
1, 2 of plate XII. :

This 18 an excellent locality at which to see the transgressing character
Of the Sylamore sandstone.

SYLAMORE SANDSTONE

{about 10 feet exposed)

q Lithology: Gray to brownish-gray, quartz sandstone and...... 10 feet
conglomeratic sandstone ; beds to 2 or 3 feet thick. many dark-
brown to dark-gray, well-rounded phosphatic pebbles up to 3
or 4 mm in diameter. A thin section shows this rock is made
up largely of well-rounded quartz grains, most of which are
less than 0.5 mm in diameter, with prominent quartz over-
growths which extend out and fill the interstices (pl. XTII,
figs. 1, 2). Little or no carbonate present. )
Remarks: The Sylamore makes a conspicuous ledge across
the stream bed; about 10 feet is exposed with the upper con-.
tact covered. The lower contact is completely exposed and
shows irregular pockets and veing of Sylamore sandstone ex-
tending down into the underlying beds; on the southwest side
of the stream the Sylamore rests on ‘the Sallisaw formation,
but on the northeast side this formation has been removed hy
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pre-Chattanooga erosion and the Sylamore rests on the Frisco
(text-fig. 20).
Fossils: None observed.
SALLISAW TORMATION
(0 to 18 inches thick)

95

Lithology: Medium-gray, low-arenaceous calcilutite. ......... 0 to 18in.

Two thin sections show this roeck is largely granular calcite,
most grains being less than 0.3 mm in diameter, with widely
scattered detrital quartz grains (pl. XII, fig. 2). The granu-
lar calite may be in part, perhaps in large part, broken pel-
matozoan plates; other megafossils rare; minor amounts of
clear, sparry calcite. Insoluble residues low; two specimens
tested 1.27 and 1.58 percent; most of the residue is clear, sub-
angular to subrounded quartz detritus; few grains ave as large
as 0.4 mm in diameter, but most fall between 0.05 and 0.2 mm ;
minor, pale-green glauconite. MgCO: content low; two speci-
mens tested 0.45 and 1.40 percent.
Remarks:; The Sallisaw is present only on the southwest side
of the outerop, being truncated by the Sylamore on the north-
east side (text-fig. 20). At this locality the Sallisaw has an
unusually low percentage of insoluble quartz detritus and as
it rests on the calcilutite facies of the Frisco there is some
problem in locating the contact. However, the microtexture of
the Sallisaw is quite distinct from that of the Frisco. The
Frisco is a bioclastic limestone composed of broken, easily
recognized, fossil debris; its insolubles are extremely low, four
specimens tested all had less than 0.7 percent. In contrast the
Sallisaw has little clearly recognizable fossil material, being
made up largely of granular calcite {some of which may rep-
resent broken pelmatozoan debris); the quartz detritus is
scattered but easily distinguished in thin_ section (compare
figs. 1, 2 of pl. XII).

The Sallisaw quartz detritus is somewhat better rounded
at S4 than is the case at most localities.
Fosgils: Megafossils, with the possible exception of pelma-
tozoan plates, are few. I found one specimen of the brachio-
pod Leptocoelia sp.

FRISCO FORMATION
(about 5 feet exposed)

Lithology: Medium-gray biocalcilutite in somewhat ...

irregular beds up to 4 or 5 inches thick. Peels and thin sec-.

tions (pl. XIII, fig. 1) show this rock to be made up largely
of fossil fragments set in a matrix of clear, sparry: calcite.
Most of the fossil debris is fine, well under 0.5 mm, but there
are some coarser beds, locally grading into a shell coquina.
Insoluble content i extremely low, four specimens testing 0.6
percent or less, most of the insoluble detritus is fine (less than
0.2 mm), subangular quartz grains, some of which have well-
formed crystal faces; some pale-green glauconite  (especially
in the upper 2 feet), and some limonite (?). The MgCO; con-
tent is low ; four specimens all tested less than one percent.
Remarks: About 5 feet of Frisco is exposed with the base
covered; the upper contact with the Sallisaw and Sylamore
is completely exposed for a distance of 40 feet or so; see
text-figure 20.

Fossils: A small collection of brachiopods and one specimen
of Tentaculites sp. made from the lower part of S4-E.

ST. CLAIR FORMATION and/or FRISCO FORMATION
Lithology : Covered ..t
ST. CLAIR FORMATION
Lithology : Pale-gray to pinkish-gray, fine-grained ...............
dolomite in beds to 3 or 4 inches thick. One specimen ana-

lyzed : 34.40 percent MgCOs: and 0.99 percent insolubles.

5 feet

b feet

2 feet
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Remarks: This is dolomitized St.” Clair.
Foseils: None observed.

B. LAthology :  COVELeA oooemeeeeeeeeoeeeeeeeeeeeeeeeeee 2 feet
A. Lithology : Pinkish-gray, fossiliferous limestone. ... . 3 feet
One specimen tested 0.61 percent MgCO; and 0.38 percent in-

solubles,

Remarks : ' This ledge has the typical St. Clair lithology. Be-
low is a small covered interval and then numerous other out-
crops of St, Clair extending back to Walkingstick Hollow.
Fossils: A small fauna, mostly "brachiopods, collected from
S4-A. No ceonodonts were observed in the acetic acid residues,
nor were any arenaceous  Foraminifera seen in the HCI
residues.
Covered.
STRATIGRAPHIC SECTION 85

South of the St. Clair Lime Company Quarry

Section described and collected by T. W. Amsden, April 13, 14, 1959. It
i8 about 600 feet southwest of the enirance to the St. Clair Lime Co. mine
SWY¥% NE Y% SEY sec. 14, T. 13 N., R.. 23 B., Sequoyah County. This section
describes the upper part of the St. Clair, Frisco, and Sallisaw formations,
and the lower part of the Sylamore sandstone. The strata have a gentle dip
and are, for the most part, well exposed. Fossils were collected from the
upper part of the 8t. Clair, and from the Frisco and Sallisaw formations.

An outcrop of the Sallisaw is shown on pnlate IIl. Photomicrographs of
the Sylamore sandstone, and of @ Sallisaw pebble incorporated into the
basal Sylamore, are illustrated on plate XIII, Figures 9, 6; a piece of the
basal Sylamore breccia is shown in text-figure 21. Amnalyses of selected rock
specimens from the St. Clair, Frisco, and Sallisaw formations are given in
the section on Chemical Analyses.

SYLAMORE SANDSTONE

(about 4 feet exposed)

I, Lithology : Brown, somewhat friable sandstone with ... 2 feet
rounded phosphatic pebbles. A thin section (pl. XIII, fig. 5)
shows. this rock is largely made up of well-rounded detrital
quartz with prominent quartz overgrowths which extend out
and largely fill the interstices. Very little carbonate present.
Remarks: The top of unit F is covered. The Sylamore sand-
stone 1is -easily distinguished from the underlying Sallisaw
which is an arenaceous limestone the insolubles of which do
not exceed 15 percent.

Fossils: - Conodonts are present in the Sylamore.

E. Lithology: Brown quartz sandstone as above with ... 2 feet
subangular pebbles and blocks of chert ranging up to 6 to 8
inches in diameter (text-fig. 21). Some blocks. are vitreous
chert and some are arenaceous chert the latter lithologically
identical with the arenaceous chert in the Sallisaw. The thin
section illustrated on plate XIII, figure 6, is cut from one of
these chert blocks; compare with the specimen illustrated on
plate XII, figure 6.

Remarks: This is undoubtedly the rock which earlier investi-
gators assigned to the upper Sallisaw, interpreting it as an
old regolith -cemented in situ. - It is, however, only the basal
breccia of the Sylamore sandstone, with which it is completely
gradational. Although many of the chert -blocks were derived
from the underlying Sallisaw, the sandstone matrix which com-
pletely encloses them is identical with that of the overlying
Sylamore sandstone, and quite unlike the underlying Sallisaw
limestone. Some of the chert blocks in this breccia are fossilif-
erous, but no fossils were observed in the sandstone matrix.
The fossils in the chert represent brachiopods, but are not well
enough preserved to permit a more exact identification.
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SALLISAW FORMATION
(about 10 feet thick)
Lithology ; Medium-gray, arenaceous and dolomitic ...
limestone in beds up to 8 or 10 inches thick; nodules and
lenses of white, vitreous chert (pl. III). The insoluble-residue
content ranges from 5 to 11 percent (3 analyses). Most of the
residue is clear subangular detrital guartz up to 0.4 mm in
diameter; many of the guartz grains have crystal faces indi-
cating some secondary overgrowths. Residues also include a
small amount of pale-green glauconite in small, irregular
grains. MgCOs content ranges from 6 to 17 percent (3 anal-
yses).
Remarks: The upper part of this unit is not well exposed so
that it was difficult to make a precise thickness measurement.
Fossils: Tossils are sparse but there are some rather widely
scattered brachiopods; most of these are specimens of Amphi-
genia sp.
FRISCO FORMATION
(total 7 feet)
Lithology : Medium-gray, bioclastic calecarenifte. ...
I’eel shows this rock is composed mostly of pelmatozoan plates
set in a matrix which is partly clear, sparry calcite and partly
finely divided, granular calcite; fragments of other fossils
fairly common. This is a high-calcium Jlimestone; one speci-
men analyzed 99.07 percent CaCQ..
Remarks: The Frisco at this locality has two moderately dis-
tinct facies: .An upper unit (85-C), which is predominantly
a pelmatozoan limestone, and lower unit (S85-B), which is
mostly a shell coquina. The boundary between these two is
not distinct and there is lateral as well as vertical gradation
from one type to the other.
Fossils: This unit contains well over 50 percent fossil debris
but most of this is pelmatozoan plates and no collection was
made,
Lithology: Medium-gray, bioclastic calearenite ...
grading into a calcirudite in beds to 6 or 8 inches thick. Pre-
dominantly a shell coquina composed mostly of brachiopod and
snail shells with some bryozoans, corals, and pelmatozoans.
Brachiopod shells largely disarticulated and all fossils show
considerable evidence of breakage; fossils fairly well oriented
with long dimensions in the plane of the bedding. This is
a high-calcium stone; one specimen analyzed 98.52 percent
CaCQOsa,
Remarks: This is gradational with the overlying unit.

The Frisco-8t. Clair contact is well exposed and easily
located in the field ; the pinkish-gray limestone of the St. Clair
is quite different from the gray, shell coguina of the Frisco.
Fossils: 1 have a large collection from here; mostly brachio-
pods with some snails, bryozoans, and corals.

ST. CLAIR FORMATION
Lithology : Light-gray to pinkish-gray calcarenite. ...........
Beds fairly thick, somewhat obscure, giving the rock a mas-
sive appearance. This is largely a pelmatozoan sand, but
some beds do carry other megafossils such as brachiopods,
snails, and bryozoans.

At the place where this section was measured the St.
Clair is a high-calcium stone; 4 specimens range from 98 {o
99 percent CaCOs. However, just south of here beds of dolo-
mite do appear and in one place the upper 2 feet of the St.
Clair is a dolomite (observation based on a specimen stained
with Lemberg dye).

Remarks: The upper 30 feet or so of the St. Clair is well
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area seems to be the typical pink crinoidal rock type of the St.
Clair with very little dolomite ; however, south of here beds of
dolomite appear. In this connection it is interesting to note
that stratigraphic section §5 is near the southwestern face of
the underground workings of the St. Clair Lime Company

(see pl. I).

Fossils: A moderately large megafauna, mostly brachiopods,
collected from the upper 20 feet of the St. Clair. No cono-
donts or arenacensus Foraminifera observed in the acetic acid

residues.

Geologic Map
COAL CREEK AREA

Styron Douthit

EXPLANATION
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Ficure 25. Geologic map of the Coal Creek area showing the location of strati-
graphic sections P9 and V5. The regional setting of this area is shown in text-figure
10. Compare the Silurian-Devonian relationship in this area with that near Marble
City (pl. I) ; note that the Haragan formation truncates the Clarita, locally resting
upon the Cochrane.
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STRATIGRAPHIC SECTION 86

Southwest of the 8t. Clair Lime Company Quarry

This is actually o collecting locality in the Frisco formation rather than
« described stratigraphic section. It is about 600 feet southwest of strati-
graphic section 85, SEY NWY SEY% sec. 14, T. 13 N, R. 23 K., Sequoyal
County (pl. I). The stratigraphic succession und lithologic characteristics of
the St. Clair, Frisco, and Sallisaw are similar to those at 85. The Frisco at
S6 is highly fossiliferous and on April 14, 1959, I collected a large fauna from
here, predominantly brachiopods, but including some snails, corals, and
bryozoans.

STRATIGRAPHIC SECTION 86(4A)

_ Southwest of 8t. Clair Lime Company Quarry

This is about halfway between S5 and 86, in the SWih NEY, SEY sec.
14, T. 13 N., R. 23 E., Scquoyah County (pl. I). It is primarily a Frisco
collecting locality rather than « described stratigraphic section; the litho-
logic and stratigraphic characieristics of the St. Olair, Frisco, and Sallisaw at
S6(A) are similar to those at S5. The St. Clair-Frisco contact is well exposed
and I was able to collect ¢ large lithologic specimen spanning the contact
between these two formations; a thin section cut from this block 18 illustrated
on plate V. The basal Frisco is a coarse, shell coquina set in a matriz of
clear, sparry calcite and the upper St. Clair is predominantly a pelmatozoan
limestone; compare the Frisco texture shown on plate ¥V to that shown on
plate IV.

On Oct. 16, 1959, I made a large collection of fossils from the lower 6
inches of the Frisco formation at S6(A). This was mostly brachiopods, but
also included some snails, corals, and bryozoans.

STRATIGRAPHIC SECTION S7

Northwest of the §t. Clair Lime Company Quarry

Section described by T. W. Amsden, April 15, 1959. It is in the bed of a
small stream, SEYA NW¥% NE% sec. 14, T. 18 N., R. 23 E., Sequoyah County
(pl. I}). The stratigraphic relations at this locality are most interesting. The
Sylamore sandstone is ulmost in contact with the St. Clair, with only a thin
featheredge of Frisco separating them; the Sallisaw is represented by only
a few pebbles of arenaceous limestone in the basal Sylamore. The Frisco
limestone may have a thickness of 4 to 5 inehes in some pockets, but mostly

SOUTH CREEK NORTH
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Ficure 26. Generalized sketch showing the stratigraphic relationships in the vicin-

ity of stratigraphic section S7. Arrow indicates the location of the lithologic speci-

men from which the thin section illustrated in the frontispiece and in plate VI
was cut.



100 SECTION 87

it is only an inch or so thick and in places is absent. I was able to collect an
excellent lithologic specimen which included uppermost St. Clair, all of the
I'risco (about 1.5 inches thick) and the lowermost Sylamore; o thin section
cut from Ihis specimen is illustrated in the Trontispiece and on plate VIII.
These stratigraphic relations are shown in text-figure 26,

The exposures in the creek bed where this section is located are ewxcel-
lent, but from here south to the quarry there are only scattered outcrops.
There is, however, enough bed rock exposed to show that the Sallisaw is pres-
ent only a short distance south of 87 s See plate I,

SYLAMORE SANDSTONE
(about 2 feet exposed)

C. Lithology: Medium-gray to brown, conglomeratic quartz ........ 2 feet
sandstone with dark-brown, well-rounded phosphatic pebbles.
A thin section (illustrated in the frontispiece) shows this rock
is composed mostly of rounded quartz grains up to about 0.5
mm in diameter with some phosphatic pebbles: this detritus
is enclosed in a carbonate matrix. Seattered through the sand-
stone are subangular to subrounded pebbles up to a couple of
inches in diameter; these are mostly chert, but there are some
fragments of arenaceous limestone which is identical to that
found in the Sallisaw, and some fossil fragments which almost
certainly represent pieces of the underlying Friseo.

Remarks: Only the lower 2 feet of the Sylamore is exposed ;
above is a covered interval of about 5 feet, followed by 6 inches
of dark sandstone and then dark shale.

The Sylamore, at least in the lower few inches, has a car-
bonate matrix which is somewhat unusual because the cement-
ing material of this member is generally formed by the quartz
overgrowths on the detrital grains. It is interesting to note
the presence of both Frisco and Sallisaw fragments in the
basal part of the Sylamore:; these do not show on the thin
sections illustrated in the frontispiece, but polished surfaces
and peels of larger areas show this material quite clearly.
Fossils: None observed. .

FRISCO FORMATION
{maximum thickness about 5 inches)

B. Lithology : Gray, bioclastic calcarenite grading into a ... 0 to 5 inches
calcirudite. Peels and a thin section (frontispiece and pl
VIII) show this to be the typical Frisco shell coquina com-
posed of fragmented fossils packed close together; matrix is
predominantly micrite, but does include some sparry calcite
(pl. VIII, fig. 1) ; some parts have undergone considerable solu-
tion (pl. VIII, fig. 2).

Remarks: The Frisco at this locality is represented by only
a thin featheredge, and in places is absent (text-fig. 26). The
St. Clair-Frisco contact is lithologically well defined {(frontis-
pieces and pl. VIII, fig. 2); there is no evidence of any St.
Clair pebbles in the basal Frisco.

Fossils: 1 have a small collection from here; this consists
mostly of brachiopods and appears to be a typical Frisco
fauna.

ST. CLAIR FORMATION

A, Lithology : Gray to pinkish-gray, pelmatozoan limestone. ..
‘Peels and a thin section (frontispiece. pl. VIII, fig. 2) show
this rock is composed largely of pelmatozoan plates set in a
matrix of clear, sparry ecalcite.
Remarks: The upper part of the St. Clair is well exposed in
this stream bed. For a discussion of the St. Clair-Frisco cor
tact see above.
Fossgils: None collected.
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STRATIGRAPHIC SECTION S8

Payne Hollow

Section described and collected by T. W. Awmsden, April 16, 20, 1959.
It is on a hillside near the southern end of Payne Hollow; NW¥% SWii NEY
sec. 22, T. 13 N., R. 23 H., Sequoyal County (pl. I). At this locality there are
excellent exposures of the upper St. Clair and of the Frisco; the overlying
strate arc mostly covered, but there is some fossiliferous, arenacecous chm_‘t
float indicating the presence of Sallisaw. The St. Cleir-Frisco relationship 18
interesting because this is one of the places where the contuct superficially
appears to be gradational; the lower Frisco is in a fine, calcilutite facies qml
the upper part of the St. Clair is in a fine dolomitic facies, thus producing
@ contact that is not readily located in the field. I have, howewver, collected
a number of lithologic specimens from this part of the section, a_nd the peels
and thin scctions prepared from these show the exact position of the
contact. o

A photomicrograph of « speciinen from the upper St. Clair is illustrated
on plate VII, figure. 5. Analyses of selected rock Specimens from the upper
St. Clair and Irisco are given in the section on Chemical Analyses. I have
a fairly large collection of fossils from the Frisco formation.

SALLISAW FORMATION
Lithology : Covered. Loose blocks of - fossiliferous, arenaceous
chert.

FRISCO FORMATION
(6 feet exposed)

D. Lithology : Medium-gray, bioclastic calcarenite. Most ........... 2 feet
of the fossil material is pelmatozoan debris; minor shell ma-
terial. HCl-ingolubles low ; residues mostly limonite (7} and
clear quartz: the latter is partly subangular to subrounded
quartz detritus and partly doubly terminated quartz crystals;
grains up to 0.4 mm long.

Remarks: Unit D is largely composed of pelmatozoan debris
whereas the underlying unit C is mostly a shell coquina; the
boundary between the two is not sharp and there are lateral
and vertical gradation from one rock to the other.

Fossils: No collection made from unit D.

C. Lithology: Gray, bioclastic calcarenite grading ................... 3 feet
into a caleirudite. This is largely a shell coquina made up of
brachiopods and snails, along with some bryozoans, corals,
and pelmatozoans; brachiopod shells mostly disarticulated and
all fossils show considerable breakage. HCI residue extremely
low ; insolubles consist mainly of clear quartz grains up to 0.4
mm or so in diameter; some of these are subrounded to sub-
angular quartz detritus, but most are in the form of small,
doubly terminated quartz crystals; some limonite (?) and
dark, carbonaceous material; also minor pale-green glauconite,
Remarks: TUnit C represents the shell-cognina facies of the
Frisco; it is not sharply marked off from the overlying pel-
matozoan facies (unit D) nor from the underlying calcilutite
facies (unit B), and there is considerable lateral as well as
vertical gradation from one rock type to the other.

One rock specimen from this interval was chemically
analyzed: S8-AB(10), collected 2 feet above the base of the
TFrisco formation and one foot above the base of unit C.
Fossils: A large collection made from C; predominantly
brachiopods. but with some snails, corals, and bryozoans.

B. Lithology : Medinum-gray (N6 to NT) biocalcilutite. A 1 foot
peel and a thin section show this rock is composed in large
part of fossil fragments, most of which are less than (.5 mm
in largest dimension, although there are a few larger pieces:
many are fragments of shells, somewhat elongate, and oriented
with their long axis in the bedding plane; matrix mostly sparry
calcite. The HCl-insoluble residue is low, about 1 percent, and
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consists mainly of small, doubly terminated quartz crystals,
most of which are less than 0.8 mm long, there is also a con-
siderable quantity of pale-green glauconite, much of it with a
polylobate shape (compare Amsden, 1960, pl. XVII, fig. 6) ;
also minor limonite (?) and carbonaceous material.
Remarks: I have termed this lithologic type the calcilutite
facies of the Frisco although a considerable part is actually a
fine calcarenite (see Introduction). The insoluble-residue
content is low, although probably somewhat greater than that
of C; the residues have a much higher percentage of doubly
terminated quartz crystals and of glauconite than do those
of unit C. At the point where the section was measured unit
B is separated from unit C by a stylolite seam, but elsewhere
the two facies grade into one another.

Two rock specimens from this interval were chemically
analyzed: S8AB(1) collected 6 inches above the base, and
88-AB(8), from 1 foot above the base.

The St. Clair-Frisco contact is discussed below.

I'ossils: No collection made.

ST. CLAIR FORMATION
A. Lithology . Light-gray to pinkish-gray pelmatozoan limestone

locally dolomitic. The HCl-insoluble residues are low (less
than 0.5 percent in the upper 2 feet), and consist mostly of sub-
angular quartz including some doubly terminated crystals ;
the grain size rarely exceeds 0.2 mm ; also minor limonite (?).
The upper 2 feet has about 6 percent MgCQ..
Remarks: The upper 30 feet or so of the St. Clair is almost
completely exposed on this hillside and mostly it is typical,
pink crinoidal limestone. Hovwever, in the upper part beds and
lenses of dolomitic ilimestone are irregularly distributed through
the formation. Along the line of section, where the upper St.
Clair and Frisco beds are completely exposed, the upper 2 to
3 feet of the St. Clair grades into a dense, medium-gray, dolo-
mitic limestone, some parts of which have as much as 5.8
percent MgCOs; a photomicrograph of this rock is illustrated
on pl. VII, fig. 5. Megascopically this rock resembles the gray,
dense calcilutite facies of the overlying Frisco, and super-
ficially the St. Clair appears to grade into the Frisco. How-
ever, a study of peels and thin sections shows a sharply defined
contact between the dolomitic pelmatozoan limestone of the
St. Clair and the bioclastic Frisco which is made up of small
fossil fragments set in a clear calcite matrix (and with little
MgCO0;). This relationship is undoubtedly the same as that
cited by earlier authors who found a gradational contact in
some places between the St. Clair and the Friseo.

Four rock specimens were chemically analyzed. In the
section on Chemical Analyses these are designated as follows:

S8-AB(5) — 8 inches below top of the St. Clair formation.

S8-AB(4) — 6 inches below top of the St. Clair formation

S8-AB(2) — 12 inches below top of the St. Clair formation

S8-AB (1) — 18 inches below top of the St. Clair formation
Fossils: No collection made.

STRATIGRAPHIC SECTION 89

Payne Hollow

Section measured and collected by T. W. Amsden, April 20, 1959. It is
on the east side of Payne Hollow, about 100 feet east of an abandoned quarry,
NEY, NW3' NEY% sec. 22, T. 13 N., R. 23 E.. Sequoyah County (pl. I). This
section covers the upper part of the St. Clair, all of the Frisco and the lower
part of the Sallisaw. The stratigraphic distribution of dolomite in this sec-
tion is of special interest; the upper St. Clair and lower Sallisaw beds are
strongly -dolomitic, whereas the intervening Firisco has less thaw 2 percent
MgCOs (tewt-fig. 24).
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Photomicrographs of the Frisco are illustrated on plete IX, figures 2, 6;
the St. Clair is illustrated on plate VII, figure 6. Analyses of rock specimens
from the St. Clair, Frisco, and Sallisaw are given in the section on Chemical
Analyses.

SALLISAW FORMATION
(3 feet exposed)

F. Lithology: Light-gray, arenaceous dolomitic limestone. .......... 3 feet
One specimen analyzed 26.5 percent MgCO:; and 6.3 percent
HCl-insoluble residues. The insolubles are mostly gilt- and
sand-size quartz detritus ranging up to 0.2 mm in diameter;
grains angular to subangular, some with well-developed crys-
tal faces; small amount of pale-green glauconite.

Remarks: Ouly the lower 3 feet of the Sallisaw is exposed;
upper part covered.
Fossils: No fossils observed at this locality.
FRISCO FORMATION
(total 7 feet)

E. Lithology: Light-gray bioclastic calcarenite. Peel ... 1 foot
shows this rock is composed mainly of pelmatozoan plates set
in a micrite matrix; also considerable other fossil material. It
is a high-calcium stone; one specimen analyzed 99.6 percent
CaCO0.; Anocther tested 1 percent HCl-insoluble residues (this
sample erushed, not pulverized). Residues mostly small, doubly
terminated quartz crystals up to approximately 0.2 mm in
length; also some dark carbonaceous material and a few
grains of pale-green glauconite.

Remarks: This unit is much like the underlying beds, differ-
ing only in its higher proportion of pelmatozoan debris. It is
easily distinguished from the overlying Sallisaw which is an
arenaceous, dolomitic limestone; unit IZ has only 0.61 percent

Mg003.
Fossils: None collected.
D. Lithology : Light-gray, biocalcarenite grading into ... 514 feet

a shell coquina. Peel and thin section (pl. IX, fig. 6) show this
rock is a mixture of pelmatozoan plates and shell fragments,
including considerable bryozoan debris; matrix partly micrite,
partly clear sparry calcite; fossil debris shows much break-
age. One rock specimen analyzed 99.3 percent CaC0,, 0.30
percent MgCOs, and only 0.01 percent HCIl ingolubles (this
sample pulverized with mortar and pestle; another specimen
yielded about 2 percent acid insolubles, but this was not pul-
verized). Residues are mostly subangular to angular quartz
grains, some of which are doubly terminated quartz crystals,
up to 0.15 mm in length ; also a little pale-green glauconite and
a dark, carbonaceous material.

Remarks: 'This unit is not sharply marked off from the over-
lying beds (E), differing mainly in its having a greater pro-
portion of shell debris. S
Fossgils: No collection made.

C. Lithology: Medium-gray, biocalcilutite. Peel and ..o 15 foot
thin section (pl. IX, fig 2). show this rock is composed of
broken fossil fragments ranging up to, but only rarely ex-
ceeding, 0.5 mm in greatest dimension ; encloging matrix is
largely clear, sparry calcite; well over 50 percent of this rock
is fossil debris. One specimen analyzed 97.72 percent CaCo,,
1.79 percent MgCOQO: and 0.37 percent HCl-insoluble residue
(sample pulverized with mortar and pestie) ; another specimen
(not pulverized) tested 2 percent acid insolubles. Residues
mostly quartz grains, the great majority being doubly terminat-
ed crystals' (up to 0.5 mm long), also a moderate amount of
pale-green glauconite. ‘

Remarks: This is the Frisco rock type which I have termed
‘the calcilutite facies although it is in part a fine calcarenite
(see Introduction). 1t differs from the overlying beds, with
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which it is gradational, primarily in its finer texture; it also
has a somewhat greater proportion of glauconite. For a com-
parison with the underlying strata see Remarks under St. Clair
Formation.
Fossils: None collected,

ST. CLAIR FORMATION

B. Lithology : Pale-gray, to pinkish--gray, calcitic dolomite............. 4 feet

Peels and thin sections (pL VII, fig. 6) show this rock is
mostly crystalline dolomite with smail areas of clear calcite;
no fossil debris observed. Two specimens analyzed 35.5 percent
and 36.0 percent MgCOQO;; both had 0.39 percent acid insolubles.
Remarks: This rock is easily distinguished from the over-
lying Frisco by its dolomitic character, It would seem almost
certainly to be dolomitic St. Clair rather than dolomitized
Frisco, because it has the typical St. Clair color and .appears
to grade into the underlying strata. Moreover, throughout this
area the upper part of the St. Clair has dolomitic beds, many
of which can be traced laterally into the typical pink-crinoidal
facies; at no place have I observed dolomitic beds in un-
doubted Frisco. The transition from the highly dolomitic St.
Clair to the high-calcium Frisco and back to dolomitic Sallisaw
is illustrated in text-figure 24; notice that the insoluble con-
tent shows almost no change between the St. Clair and the
Frisco.

A Lithology: Pale-gray to pinkish-gray pelmatozoan ... .
limestone. T.ocally some beds have brachiopods and other
megafossils. Matrix mostly clear, sparry calcite. One specimen-
analyzed 99.05 percent CaCO, Acid residues mostly a reddish-
brown mineral, possibly limonite, and some subangular quartz
graing, No conodonts or other fossils seen in the acetic-acid
residues.

Remarks: The upper 30 feet or so of the St. Clair is well
exposed in this area. Most of this is the typical, pinkish pel-
matozoan limestone. Some beds are moderately fossiliferous.
I'ossils: Some megafossils, mostly brachiopods, collected from
the upper 30 feet of the St. Clair in this area.
STRATIGRAPHIC SECTION S10
. Payne Hollow
Section described and collected by T. W. Amsden, April 22, 1959. It is
on the east side of Payne Hollow, east of a small stream leading southwest

into Payne Hollow Creek; SWY% SEY SEY sece. 15, T. 13 N, R. 23 R.,

Sequoyah County (pi. I). This section covers the upper part of the SE. Clair,

the Frisco, and the Sallisaw formations. It is one of the thickest sections of

the Sallisaw that I have cxamined (see also S1}). Both the Sallisaw and

Frisco are fossiliferous and I hawve collected o number of megafossils from

each.

A photomicrograph of the Sallisaw is illustrated on plate XI, figure

3; the Sallisew-Frisco contact is illustrated on plate X1, figure 1. The strati-

graphic relations at this locality are shown in. text-figure 1} ; the stratigraphic

distribution of HCl-insoluble residues in the Sallisawo is shown in text-figure

17. Analyses of rock specimens. are given in the section on Chemical

Analyses.

SALLISAW FORMATION
(18 feet exposed)

D. Lithology : Light- to medivm-gray, arenaceous and dolo- 18 feet
mitic limestone. No chert observed in situ but there is much
chert float on the ground, some of which carries well-preserved
Sallisaw brachiopods "(preserved as internal and external
molds). Much of the arenaceous carbonate has few or no fos-
sils, but there are beds with a substantial number of brachio-
pods.

The acid-insoluble content of this rock has a wide range
from 5.1 to 45.4 percent. Most of the residues are composed
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of subangular quartz grains up to about 0.4 mm in -diameter;
many of these show crystal faces but double terminations are
few or absent; a small amount of pale-green glauconite is pres-
ent. Peels and thin sections (pl. XI, figs. 1, 3) show that this
insoluble debris is set in a carbonate matrix; a part of this is
crystalline dolomite (pl. XI, fig. 1), but much is in the form
of granular calcite bodies (pl. XI, fig. 3), some of which might
be fragments of pelmatozoan plates. The quartz grains, calcite
grains, and dolomite crystals are approximately the same size.

The acid insolubles and MgCOQ. content vary greatly as
shown below. The amount of insolubles appears to increase
‘upwards (text-fig. 17), at least judging from the four speci-
mens tested, and the uppermost beds (pl. XI, fig. 3) bhave the

greatest quartz-sand content of any of the Sallisaw beds that
I have examined.

510-D
HCl-insolubles MgCO;
(percent) (percent)
18 f'eet above base 45.43 8.48,
5 feet above base 9.86 7.52
1 foot above base 6.33 25.05
1 inch above base 511 24.58

Remarks: A part of this unit is covered, but the lower beds
and upper beds are well exposed and there are scattered ledges
of the intervening strata. The Frisco-Sallisaw contact is well
exposed and easily distinguished as the dolomitic and arena-
ceous Sallisaw limestone is quite different from the high-
caleium Frisco bioclastic limestone; a photomicrograph of this
contact is illustrated on plate XI, fig. 1. There are few doubly
terminated quartz grains in the Sallisaw whereas these are
common in the Frisco.
Fossils: The megafauna from unit D consists almost entirely
of brachiopods. I have collected a number of specimens from
a bed about 5 feet above the base, and from beds 10 to 20 feet
above the base. The uppermost exposed strata carry a few
brachiopods but none were collected. Some well-preserved
brachiopods were obtained from loose chert blocks.

FRISCO FORMATION

{total 7 feet)

Lithology : Light- to medium-gray, bioclastic limestone ...........
grading into a shell coquina. Beds somewhat irregular, up to
6 or 8 inches thick. Much of this unit is typical Frisco shell
coquina although most beds have a substantial amount of pel-
matozoan debris, locally grading into a pelmatozoan limestone ;
fossil debris shows much breakage. Matrix largely micrite
although there is some sparry calcite: commonly the pelmato-
zoan plates have a rim of clear calcite (pl. XI, fig. 1). This is
a high-calcium limestone; one specimen analyzed 99.17 percent
CaCOs.
Remarks: Most of this unit is the typical shell-coquina facies,
composed in large part of disarticulated brachiopod shells
along with some snails, bryozoans, and corals; also a sub-
stantial amount of pelmatozoan debris. The upper surface of
the Frisco has a moderate amount of relief as shown in text-
figure 14.
Fossils: A fairly large collection made from unit C; mostly
brachiopods with some snails and bryozoans, and a few corals.
Lithology: Medium-gray, biocalcilutite. Peel shows ...
this rock is composed largely of small fossil fragments set in
a matrix of clear, sparry calcite; most of the fossil debris in
the form of elongate shell fragments, commonly well oriented
in the plane of the bedding; most fragments less than 0.5 mm
long. This is a high-calcium stone; one specimen analyzed 98.7
percent CaCOs.

6 feet

1 foot
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Remarks: This is the biocalcilutite facies of the Frisco
(actually, much of it is a fine calcarenite ; see discussion of the
lithologic character of the Frisco formation). It is, for the
most part, lithologically distinet from the overlying shell
coquina, but in this area these two rock types grade into one
another, vertically and laterally.

Fossils: Nome collected.

ST. CLAIR FORMATION

A, Lithology: Light-gray to pinkish-gray pelmatozoan ... ...
limestone locally grading into dolomitic limestone. The pel-
matazoan imestone is a high-calcium stone ; one specimen ana-
lyzed 98.7 percent CaCOs Acid insolubles mostly a finely crys-
talline, dark-brown mineral (limonite?), and subangular to
angular quartz grains, some of which are doubly terminated.
Remarks: The upper 20 feet or so, of the St. Clair is well
exposed in this area. Most of the rock is in the pinkish-gray
pelmatozoan facies, but there are dolomitic beds present.

The upper surface of the St. Clair, just beneath the TFrisco,
has a fair amount of relief as shown in text-figure 14 ; cavities
filled with Frisco extend down into the St. Clair for & feet
or S0.

Fossils: None collected.

STRATIGRAPHIC SECTION Si1

Payne Hollow

Section described and collected by T. W. Amsden, April 21, 1959. It is
on the east side of Payne Hollow, on the rim of an abandoned quarry in the
St. Clair formation; NWl4 SW14 SEY sec. 15, T. 18 N., R. 23 E., Sequoyah
County (pl. I). This scction covers the upper St. Clair, Frisco, and lower
Sellisaw formations. A number of megafossils were collected From the lower
6 feet of the Sallisaiw.

A photomicrograph of the Frisco is ttlustrated on plate IX, figures, 3,
4. The stratigraphic distribution of HCl-insoluble residues from the Salli-
saw are shown in tewmt-figure 17. Analyses of rock specimens from the Si.
Clair, Frisco, and Sallisaw are given in the section on Chemical Analyses.

SALLISAW FORMATION

(6 feet exposed)

D(2). Lithology: Light-gray to pale brownish-gray, arenaceous ...... 2 feet
and dolomitic limestone. Peel shows this rock is composed of
subangular quartz grains set in a matrix of dolomite crystals
and irregular calcite grains; the individual particles (quartz
detritus, dolomite rhombs, and caleite grains) rarely exceed
0.4 mm in diameter. Secattered through this rock are mega-
fossils, most of which are brachiopods. One rock specimen
analyzed 6.3 percent HCl-insoluble residues, 19.0 percent MgCO;
and 74.5 percent CaCos.

Remarks: This unit is similar to the underlying beds, S11-

D(1), from which it is separated by a small covered interval ;

811-D(2) carries megafossils whereas fossils are few or absent

in S11-D(1).

The top of the Sallisaw is covered in the vicinity of this

section. This formation is known to be relatively thick to the

south (18 feet at S10) and to the north (20 feet at 514).

Fossils: A number of brachiopods were collected from these

beds; no other megafossils observed.
COVOYOA oo 2 feei
D{(1). Lithology: Light-gray, arenaceous and dolomitic lime- ... 2feet

dwe, 83.69 percent CaCO; and 12.98 percent MgCO: Acid resi-
dues mostly subangular to-angular quartz detritus ranging up
to 0.3 mm in diameter; many grains with crystal faces; but
doubly terminated crystals few or absent. :

Remarks: This rock is similar to unit D(2), differing mainly
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in its lower insoluble content; also D (1) has few or no mega-
fossils.

The Sallisaw-Frisco contact is well exposed here and I
have collected rock specimens spanning the contact. The basal
inch or so of rock which is assigned to the Sallisaw is strongly
dolomitic, 40.65 percent MgCO;, but has only 0.94 percent HCl
insolubles; this could be dolomitized Frisco, although it is
unlikely because undoubted Frisco here (and elsewhere) has
only minor amounts of MgCOs.

Fossils: No megafossils observed in these beds.

FRISCO FORMATION
(total thickness 4 feet)

C. Lithology: Medium-gray, bioclastic limestone. This is .. 3 feet
predominantly a pelmatozoan limestone but some parts grade
into a fine, biocalcilutite and other parts approach a shell
coquina. One specimen of typical pelmatozoan limestone analyz-
ed 98.80 percent CaCOs, 0.85 percent MgCO0s, and 0.37 percent
HCI residues. The insolubles are mostly subangular to angular
quartz grains, many of which have crystal faces {double ter-
minations are present but not common) ; grains range up to 0.3
mm in diameter. Also considerable pale-green glauconite and a
brown mineral, possibly limonite.

Remarks: Most of this interval is in the pelmatozoan facies
but there is considerable variety and all of the common Frisco
rock types are represented. One specimen which spans the
contact between the Frisco and the Sallisaw shows the calcilu-
tite facies against the Sallisaw.

Fossils: No fossils collected from this interval.

B. Lithology : Dark-gray, biocalcilutite. Peels and a thin ... 1 foot
section (pl. IX, figs. 3, 4) show this rock is largely composed
of small, fossil fragments set in a matrix of clear, sparry
caleite ; few fragments exceed 0.5 mm in length although there
are a few relatively large shell fragments. One specimen ana-
lyzed 97.84 percent CaCOs, 0.65 percent MgCO: and 1.58 per-
cent insolubles.

Remarks: This is the characteristic biocalcilutite facies of
the Frisco. In most places a stylolite seam separates unit B
from unit C, but there are patches of calcilutite within the
overlving strata.

Fossils: None collected.

ST. CLAIR FORMATION

A. Lithology: Light-gray to pinkish-gray pelmatozoan .............
limestone. Two specimens analyzed, one from the upper 6
inches and the other 4 feet below the top: both are high-
calcium stomes with more than 99 percent CaCOs.

Remarks: The upper 30 feet or so of the St. Clair is exposed
in old quarry. Most of this appears to bel'the characteristic
pelmatozoan limestone, but 1 did not examine it carefully for
dolomitic beds.

Fossils: No fossils collected.

STRATIGRAPHIC SECTION SI?
North of the St. Clair Lime Company Quarry

This is actuelly a collecting locality in the St. Clair rather than a de-
scribed stratigraphic section. It is approzimately one mile north of the S1.
Clair Lime Company Quarry. SEY% NWY, SWY% sec. 12, T. 13 N., R. 23 E.,
Sequoyah County (pl. I). In this area the St. Clair pelmatozoan limestone
is directly overlain by the Sylamore sandstone. I collected a small fauna,
mostly brachiopods, from a loose block of St. Clair limestone about 20 feet
below the St. Clair-Sylamore contact; collection made Oct. 16, 1959.
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STRATIGRAPHIC SECTION Si13
St. Clair Lime Company Mine

Stratigraphic  section 813 is the designation given to the underground
workings of the St. Clair Lime Company. The entrance to this mine (pl. VI,
fig. 2) is in the NEY NEY% SEY sec. 14, T. 13 N, B. 23 E. Almost the entire
mine is in the NEY SEY and in the SEY NEY, of sec. 14, (the outline of the
mine workings is shown in plate 1),

I first examined the stratigraphic relationships in this mine with W, H.
Ham and T. L. Rowlend on Janvary 20, 21, 1960 ; on June 1} and October 18 I
egain visited the mine with T. [. Rowland. At the time I examined the mine
all of the workings were on single level and the arew mined was, for all
practical purposes, horizontal (a second, deeper level is being worked in 1961).
The beds in the area have only a gentle dip and most of the workings are
in the upper part of the St. Olair formation (pl. VI, Ffig, 2) » in places the
Frisco 1is caxposed in the roof, and at S134 (sce below), in the southwestern
part of the mine, the upper St. Clair, Frisco, and lower Sallisaws formations
are exposed in the face,

The southern part of the mine is an cxcellent place to examine the Sit.
Clair-Frisco contact (at the Tocality designated Si134; pl. 1). In ihis arew
the contact is exposed in the face for some distance, and when the walls
heve been washed down, the boundary betiveen these two formations, is
clearly defined, the darker Frisco standing in marked contrast to the much
lighter S%. Clair. The upper surface of the Si. Clair has several feet of relief
and numerous veins of Frisco extend down into the St. Clair, A sketch of this
contact is shown in text-figure 13; note that this is a drawing made from «
photograph taken in the mine. Af one of the faces in this part of the mine
(end of the tunnel almost due west of the entrance) the St. Clair, Frisco,
ond lowermost Sallisaw are exposed,

Near locality 134 T have collected several lithologic specimens which span
the 8t. Clair-Frisco contact. Thin sections cut from these specimens show that
the upper St. Clair is a pelmatozoan limestone, the individual plates being set
in clear, sparry calcite (in places the St. Clair is dolomitic). The lower Frisco
18 mostly « coarse shell coquina, although locally it grades into a bioceleilu-
tite, facies. One Frisco specimen anelyzed 2.12 percent I gCO . Here, as else-
where, there is little or no evidence of basal conglomerate in the Frisco.

Sylamore-filled fissures and pockets are common in the St. Clair and
some of these extend to the floor of the mine. These are especially numerous
in the northern part of the mine. Some of the larger pockets of Sylamore
contain angular pieces of St. Clair limestone which are packed so closely
together that they suggest a collapse or founder brececia; a specimen of this
is illustrated in text-figure 22. The maitrie enclosing these angular fragments
is made up in large part of well-rounded quartz grains; see the photomicro-
graph on plate XIII, figure }.

STRATIGRAPHIC SECTION 814

Payne Hollow

Section first described and collected by T. W. Amsden and Fred Manley
on April 2, 1960, it was later re-examined and additional fossils eollected by
T W. Amsden and 7. I,. Rowland on June 13, 1960. It is about 300 feet
northeast of stratigraphic section 811, on a small stream flowing southivest
into Payne Hollow; NW¥% SWY SEY sec. 15, T. i3 N., R. 23 E., Sequoyah
County (pl. 1). The Frisco is not exposed at S14, there being covered
interval between the highest erxposures of St. Clair and the lowest exPposures
of Sallisaw, but this formation is believed to be present as it crops out a
couple of hundred feet| to the south (see 811); the Frisco is also known to
crop out further north, along Payne Hollow.

The Sallisaw at this locelity is unusual because it includes some highly
fossiliferous beds in the upper few feet (pl. XII, figs. 8, 4). This is Chris-
tian’s Sallisaw collecting locality #5 (1953, p. 38).

SYLAMORE SANDSTONE
Exposed in contact with the Sallisaw ...
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SALLISAW SANDSTONE
(20 feet, base covered)

Lithology: Medium-gray to brownish-gray, arenaceous ...........
and dolomitic limestone with a few beds of highly fossiliferous
biocalcarenite. Most is typical Salisaw arenaceous carboate
with only widely scattered megafossils (with the possible excep-
tion of pelmatozoan debris; see beloav). Upper 2 or 3 feet in-
clude irregular beds, up to 8 or 10 inches thick, of bioclastic
carbonate having more than 50 percent fossil material. Fossils
consist almost entirely of brachiopod shells and tests of Ten-
taculites sp. Peels and thin sections (pl. X117, figs. 3, 4) show
the fossil debris is set in a matrix compnsed of a mixture of
quartz detritus and carbonate grains. Carbonate includes both
dolomite crystals and grains of calcite, most of the latter con-
sisting of an outer rim of clear calcite and an inner core of
granular calcite (suggesting that the core ig a piece of a pel-
matozoan plate). One specimen tested 3.6 percent HCl-insolu-
ble residue (sample not pulverized). Acid residues largely sub-
angular to angular quartz detritus, most grains having crystal
faces (few double terminations) ; these are up to about 0.3 mm
long. Residues also include some pale-green glauconite. The
quartz detritus, dolomite crystals, and ealcite grains are all
about the same size range (pl XII, fig. 8)., No chemical
analyses was made of this rock, but thin sections and stained
specimens show it is dolomitiec. Many of the dolomite crystals
and quartz grains penetrate into the fossils (pl. XII, fig. 4),
prebably representing a pressure-solution phenomenon, at least
in so far as the detrital quartz is concerned.

Remarks: The upper 3 or 4 feet of the Sallisaw and the lower
92 or 3 feet of the Sylamore form a ledge which is approxi-
mately 50 feet long; the lower part of unit C isi partly covered.
Most of unit C is fairly typical Qallisaw rock, but the highly
fossiliferous brachiopod-Tentaculites beds are different and, in
so far as I am aware, unique for this formation ; compare the
Sallisaw photomicrographs on plate XTI with those on plate
XI1, figures 3, 4.

Fossils: A number of brachiopods and Tentaculites sp. col-
lected from the upper 2 or 3 feet; the brachiopod fauna is simi-
lar to that collected from the Sallisaw at other localities, but
this is the only place where I have found Tentaculites.
Lithology: Light-gray, arenaceous and dolomitic ..oocceeeeieeenenns
limestone. Peel shows this rock consists of subangular quartz
detritus set in a matrix of dolomitic crystals and calcite grains.
One specimen tested 13.3 percent HC1 insolubles. Most residues
are subangular to angular quartz grains, many with well-
developed crystal faces; a few with double terminations; most
of this detritus is a fine sand, ranging from 0.1 to 0.3 mm in
diameter. No magnesium analyses were run on this rock, but
a peel and a specimen stained with Lemberg dye show a sub-
stantial amount of dolomite. Dolomite crystals are in approxi-
mately the same size range as are the quartz grains. Some
brachiopods seattered through the rock.

Remarks: 'This unit is moderately well exposed. The thick-
ness given above may be affected slightly by slump, but it is
probably reasonably accurate.

Fossils: A few brachiopods collected.

Covered. Probably includes the Frisco formation; see above, ..

ST. CLAIR FORMATION
Lithology : Pinkish-gray, crinoidal limestone. ....oociiicinienaees

109

12 feet

10 feet
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STRATIGRAPHIC SECTION V2

Southeast of Fittstown
Section described by W. Ventress (1958, p. 139). It is about 2.5 miles
southeast of Fittstown, and a holf mile south of Oklahomae Highway 61;
NEY NWY% sec. 7, T. 1 N., R. 7 E., Pontotoc County (text-fig. 10).

WOODFORD FORMATION
Base covered

FRISCO FORMATION
(11.5 feet exposed)
Lithology : Light-gray, fine- to coarse-grained, dense ... 11.5 feet
calearenite; fossil remains fragmentary, especially crinoid
stems; scattered nodules of vitreous chert and a one-inch-
thick bed of chert along a bedding plane; beds 2 to 4 feet
thick.

BOIS D’ARC FORMATION — FITTSTOWN MEMBER
Lithology : Yellowish-gray, argillaceous calcilutite with ..
beds of calcarenite.

STRATIGRAPHIC RECTION V5
Coal Creek
Section described by W. Ventress (1958, p. 141). It is on the north side
of Coal Creek, 500 feet or so southeast of stratigraphic section P9 (Amsden,
1960, p. 279-282) ; center N sec. 22, T. 1 N., B. 7 B., Pontotoe County (text-
figs. 10, 25; see page 98). :
WOODFORD FORMATION
Base covered
FRISCO FORMATION

(10.9 feet exposed)
Lithology : Light-gray, medium-grained biocalcarenite; 10.9 feet
cavernous fragmental; vitreous chert in irregular beds up to
‘6 inches thick: also angular nodules of chert; bedding mas-
sive, obscure.

BOIS D’ARC FORMATION — FITTSTOWN MEMBER
Top covered .
STRATIGRAPHIC SECTION V7
Goose Creek
Section described by W. Ventress (1958, p. 142). It is on the east side of
Goose Creek a short distance souwth of section P17 (Amsden, 1960, p. 286),
Ryan Ranch, center SEY sec. 26, T. 1 N., R. 7 E.,, Pontotoc County (text-
fig. 10).
WOODFORD FORMATION
Base covered
FRISCO FORMATION
(22 feet exposed)

Lithology Light-gray, coarsely crystalline, dense to ............ 22 feet

friable biocalcarenite basal five feet with many gastropods and

brachiopods ; Leptostrophia magnifica common ; chert nodules

few; beds to 2 or 3 feet thick,

BOIS D’ARC FORMATION — FITTSTOWN MEMBER
Lithology: Light-green to light-gray, friable coarse-grained
biocalcarenite streaked with yellow marlstone: beds 2 to 4
inches thick.

STRATIGRAPHIC SECTION V8§
Northeastern Johnston County )
Section described by W. Ventress ( 1958, p. 143). It is on the Ryan Ranch
in the extreme wnortheastérn corner of Johnston County, NW1 SEY sec. I,
T.18,R.7E. (text-fig. 10).

WOODFORD FORMATION
Lithology: Two beds of white, viterous chert, 5 to 6 inches __
thick; shale covered.
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FRISCO FORMATION
(11 feet exposed)

Lithology: Light-gray, medium-grained calcarenite; cav- ... 11 feet
ernous weathering; fossils not apparent; beds 2 to 3 feet
thick. ‘

BOIS D’ARC FORMATION
Top covered

STRATIGRAPHIC SECTION V9

Southeast of old Hunton Townsite
Section described by W. Ventress (1958, p. 143). It is ubout a mile
southeast of old Hunton Townsite and a couple of miles southwest of Clarita,
NEY NEY scc. 16, T. 1 8., R. 8§ E., Coal County (tewi-fig. 10). This is the
same location as Amisden’s (1960, p. 190) collection C3 from the uppermost
Fittstown.

WOODFORD FORMATION

Lithology: Yellow to brown, fissile shale; some evidence ........
of bedded chert in the base.

FRISCO FORMATION

(total thickness 9 feet)
Lithology : Yellowish-brown to olive-gray, fine grained ... 9 feet
biocalcarenite; cavernous weathering; scattered nodules of
vitreous chert; bedding indistinet, probably around 2 feet
thick.

BOIS D’ARC FORMATION — FITTSTOWN MEMBER

Lithology : Gray, fossiliferous calearenite with numerous
chert lenses. Amsden (1960, p. 190) recorded the following
brachiopods: Sphaerirhynchia lindenensis, Howellella eyclop-
tera, Cyrtine dalmani, and Kozlowskielling (M.) velate.

STRATIGRAPHIC SECTION 110

Southeast of Old Hunton Townsite

Section described by W. Fentress (1958, p. 144). It is about ¢ mile and
a haelf southeast of old Hunton Townsite and a couple of miles southwest of
Olarita; SBEY SEY% sec. 16, T. I 8., R. 8 E., Coal County (tewt-fig. 10). This
is near southeastern margin of the Frisco in the Arbuckle Mountain region;
a few hundred feet south of this location the Frisco is absent and the Wood-
ford rests directly upon the Bois d'Arc formation (Seec Amsden, 1960, panel
II, pl. B).

WOODFORD FORMATION

Lithology : Bedded. white, vitreous chert ; beds up to 1 foot ...
thick.
FRISCO FORMATION

(total thickness 13 feet)
Lithology: Yellowish-brown to olive-gray, fine grained ... 13 feet
biocalcarenite; cavernous weathering; some silicified fossils;
bedding 1 to 2 feet thick.

BOIS D’ARC FORMATION — FITTSTOWN MEMBER

Lithology : Light-gray, medinm-grained calcarenite; beds up
to 6 inches thick.
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CHEMICAL ANALYSES

The analyses tabulated on the following pages were prepared in
the geochemical laboratory of the Oklahoma Geological Survey by
John A. Schleicher. All were made from chert-free rock specimens
collected by me from described stratigraphic sections. Those desig-
nated by the letter S cover the Sallisaw and Frisco formations and
the upper part of the St. Clair formation in the Marble City area
of Sequoyah County; the stratigraphic sections from which these
were collected are described in the preceding section of the Ap-
pendix. Those designated by the letter P cover the Frisco formation
in the Arbuckle Mountain region, Pontotoe County; the stratigraphic
sections from which these were collected are deseribed in the Ap-
pendix of my 1960 paper on Hunton stratigraphy.

These specimens were prepared as follows: The rock was first
pulverized and then digested in warm (not boiling), dilute HCI.
The insoluble residue was caleulated and the amount of CaO and
MgO determined for the acid-soluble part; these data were then
comerted to equivalents of CaCO, and MgCO,. It should be noted
that pulverizing the sample w1th mortar and pestle seems to give
maximum selubility. I have found that samples which are mushed
to only about pea size and smaller yield an insoluble residue that is
slightly higher than that of powdered specimens.

A few HCl-insoluble residues prepared by me are not listed
below. These include one specimen of the laminated rock from the
St. Clair formation at S1-A (8.1 percent), and five from the Frisco
formation at S1 (1 percent and 2 percent) and S9 (1 percent, 2 per-
cent, and 2 percent). All of these were prepared by crushing the
specimen to about pea size.

The analyses of 65 rock specimens from the St. Clair (upper
part only), Frisco, and Sallisaw are given below. These data are
arranged stratigraphically under the appropriate section. The Se-
quoyah County sections represented are: S1, S4, S5, 88, S9, 810,
811, and S13; those from Pontotoe County are P8, P9, and P11.

These analyses are discussed and illustrated graphically in the
text under the appropriate formation. A discussion of the strati-
graphie distribution of MgCO, and its possible significance is given
in the section, Stratloraphle DlStI’lbuthll of Dolomlte Additlonal
chemieal analyses of the St. Clair limestone may be found in Ham
et al. (1943), Geology and chemical composition of the St. Clair
limestone near Marble City, Oklahoma.

Note: All of the following data are expressed as percentages.
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An asterisk (*) indicates the page where a subject is-discussed
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