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STRATIGRAPHY AND PALEONTOLOGY OF THE
HUNTON GROUP IN THE ARBUCKLE MOUNTAIN
REGION

Part VI

Hunton Stratigraphy
Thomas W. Amsden

ABSTRACT

The Hunton group comprises a sequence of carbonate strata
which crop out in the Arbuckle Mountain region and Criner Hills of
south-central Oklahoma. It is a thin group of strata, and within the
outerop area only locally attains a thickness of slightly more than 400
feet. The Hunton group is divided into the following formations
and members :

WOODFORD FORMATION
]

Frisco formation

unconformity
Bois d’Arc formation

Fittstown member
Cravatt member
Haragan formation
unconformity

Devonian

GROTUP

Henryhouse formation ;

uncenformity :

Chimneyhill formation
Clarita member

unconformity
Cochrane member

unconformity
Keel member

Ideal Quarry member

Silurian

HUNTON

Ordovician ~ SYLVAN FORMATION

These strata range in age :from Early Silurian to Early Devonian,
but the record is quite incomplete and there are several time breaks
marked by unconformities.

The present report presents the resuits of a study based on a
field investigation covering all of the major Hunton outcrop belts;
a number of stratigraphic sections were measured and collected,
and certain local areas were mapped in detail. This field work



8 ABSTRACT

was supplemented by a laboratory study of the lithology by means of
paralodion peels, thin sections, insoluble residues and chemical
analyses. Numerous fossil collections were made, but this report
does not include deseriptive paleontology, and gives only summary
data on the fossils and their age. The information which appears to
have a bearing on environment of deposition is discussed and it is
concluded that except for the Keel-Ideal Quarry beds, which appear
to have formed in shallow water, the Hunton rocks are mostly the
product of offshore deposition, mainly out of the zone of effective
wave action; the text concludes with a short chapter on the deposi-
tional and erosional history of the group. The APPENDIX records
all of the described stratigraphic sections, and tabulates the chemical
analyses.

The cherty carbonates and siltstone which crop out near Oil Creek
and in the Turkey Creek inlier are-described and discussed in some
detail. These strata have commonly been assigned to the Hunton,
but evidence is presented pointing to a post-Hunton age.

? \Bec\osfe(':q"\v? WOODFORD
' eerparkian
\\Q{Q\\\X S FORMATION
FOR
,\probuble unconform'riy-r Q EA?\T_!\LS T AT
[ iy I
DEVONlAN Helderbergian ]L_ "l| S l Al (
fauna \\ B 5
marlstone [T+ H g
! pax Uil =
|H |“ 4l Cravatt %
_ HARAGAN]| T[] €
unconformity ,} FORMATION| L& L@ cherty f E:J
/ //// L [ m rs'hp'ne_q
Henryhouse marlstone | 11T o
‘ T %)
marlsione L) o
, T @
HENRYHOUSEﬂ )
Al
SILURIAN FORMATION 7]
2 V7 oo,
unconformity : / /{maljstorle///j
?Niogaran Clartta—T = |
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fauna —. T
probable unconformity— Kiel &*I-degl IQl,IOiryr 3 -
ORDOVICIAN SYLVAN FORMATION

Figure 1. Diagrammatic section summarizing the stratigraphic and faunal
relationships of the Hunton formations and members (from
Amsden 1957).



INTRODUCTION

The Hunton group comprises a sequence of fossiliferous carbonate
strata ranging from Early Silurian' to Early Devonian in age.
These rocks crop out in the Arbuckle Mountain and Criner Hills
region of south-central Oklahoma, in parts of Pontotoe, Coal, Atoka,
Johnston, Murray, Carter and Love Counties (panel 1). Although
this group of roecks encompasses a long period of time they are thin,
nowhere exceeding 450 feet in the outerop area. The Hunton group
has attracted interest among petroleum geologists as these rocks
are known to carry oil in some areas. This group is also of interest
to paleontologists as certain of its formations, notably the Haragan
and Henryhouse, bear a prolific and well-preserved invertebrate
fauna.

Acknowledgments: Two former University of Oklahoma stud-
ents, Styron Douthit and William Ventress, furnished wvaluable
mformation which has been incorporated into this report. Douthit
made a detailed geologic map of the Hunton strata in the belt ex-
tending from just north of Bromide to Canyon Creek (see. 16, T. 1
N, R. 7 E.); a part of this map appears as plate B, Panel II.
Ventress made a biostratigraphic study of the Frisco formation, the
results of this study being presented as a Master of Science thesis
at the University of Oklahoma in 1958.

I wish to take this opportunity to thank personally William
E. Ham, with whom I have consulted freely on various aspects of
the Hunton study, and who has given generously of his time.

Previous Investigations: The strata covered in the present
report were first deseribed by Taff (1902; 1904, p. 29-31) as the
Hunton limestone, the name being taken from the town of Hunton
in Coal County (NWL4 sec. 8, T. 1 S, R. 8 K,; section C1 of the
present report is near the old townsite ; see panel I, and panel 11, plate
B; no trace of this town remains). In 1911 C. A. Reeds summarized
the results of an extensive stratigraphic and faunal study of the Hun-
ton, and in° 1926 he made some revisions of his earlier classification.
The next major study was by Ross Maxwell, who made the Hunton
the subject of a Master of Science thesis at the University of Okla-
homa (1931) and of a doctoral dissertation at Northwestern Univer-
sity (1936), but the results of this study have never been published
except in abstract form (1936). In 1957 I published a paper out-
lining my ideas on the stratigraphic and faunal relationships within
the Hunton group. This publication reviewed the stratigraphic
classification of' earlier. workers, including terminology and type
sections, and therefore no further discussion of these previous .in-
vestigations will be given.

1In this report Early Silurian, Middle Silurian and Late Silurian are used
as time (epoch) terms corresponding to the time-rock terms (series) of Lower
Silurian, Middle Silurian and Upper Silurian, I do not think suc¢h a' dual termin-
ology is necessary, but the Oklahoma Geological Survey is following the stratigraphic
-classification of the U.S. Geological Survey (Suggestions to cuthors of the reports
of the United States Geological Survey, fifth edition, 1958, p. 90.91).
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The Hunton strata are fossiliferous and some of the more
prolific beds have been collected for well over 50 years. The first
paper on Hunton paleontology was published by Girty in 1899, and
this has been followed by a number of publications deseribing various
‘biologic and stratigraphic assemblages. In 1956 I prepared a
catalog listing all of the Hunton fossils that had been deseribed and
illustrated up to -that time,! and in this publication the interested
reader can find .a reference to almost all of the papers published
prior to 1956 on Hunton paleontology. The more recent works on
Hunton fossils are .Bulletin 78 of the Oklahoma (Geological Survey,
which describes the Haragan brachiopods with some supplementary
information on Henryhouse brachiopods (Amsden 1958A, p. 1-157,
14 pls.), and Bulletin 82, which deseribes the Bois d’Are brachiopods.
(Amsden 1958B, p. 1-95, 6 pls.).

Present Report: My study of the Hunton was started in
September 1955 and has continued to the present with almost no
interruption. This investigation has included both field and labora-
tory work. In the course of the field work most of the Hunton
outcrop belts in the Arbuckle Mountain region and Criner Hills
have been examined. The area investigated is shown on the map,
panel I, which includes a location of all geographic features cited.
in the text. This part of the study has been greatly facilitated by the:
exceilent geologic maps of the Arbuckle Mountain region by W. E.
Ham (1954), and of the Criner Hills by E. A. Frederickson (1957).
The field investigation involved measuring and describing strati--
graphic sections, colle(,tlno fossils and llth01001c specimens, along with
some geologic mapping in certain selected areas (plates A, B, panel
1I). More than 60 detailed stratigraphic sections have been de-
seribed and collected (see APPENDIX). Aill fossil eollections and
lithologic samples have been taken from theze sections so that the
stratigraphic position (as weil as geographic location) is accurately
lkknown. This field procedure has made it possible to determine.
with considerable preeision the stratigraphic distribution of the
faunas, and to correlate these faunas with the lithologic subdivisions.
The changes in interpretation from that given by previous investiga--
tors are believed to be due iargely to this bilostratigraphic study,
although the laboratory work has also shown the need for revisions.
in the lithologic¢ and fossil concepts. It should be emphasized that.
the present investigation deals only with the Hunton in its out-
crop area. These rocks are known to have a wide distribution in
the subsurface (Tarr 1955, fig. 1), but no attempt has been made to.
expand into the subsurface as 1 believe a clear understanding of
surface relations is needed first. ,

The laboratory mvestigation has included a study of the fossil.
collections and of the lithologic specimens. Because the brachiopods.
are the dominant element of the megafauna, they have been most
intensively investigated, but it is hoped that in the future other

1A few references not included in the 1959 catalog may be found in the
Oklahoma Geology . Notes, vol. 16, p. 138, and vol. 18, p. 14
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biologic groups can be studied m equal detail. Certain parts of the
Hunton carry a prolific mierofauna and a careful study of these
fossils seems to offer the best opportunity for tracing Hunton strati-
eraphic units into the subsurface. The lithologic specimens have
been studied by means of thin-sections, peels, msoluble residues, and
chemical analyses.

The purpose of the present report is ’[0 summarize ali of the
stratigraphic and lithologic evidence which has been assembled in
the course of this study. Results of the faunal studies are also
discussed, although no fossil descriptions are included. My inter-
pretation of the biostratigraphic relations i1s given and the report
concludes with a chapter describing the inferred depositional and
erosional history of the Hunton group.

Iathologic snvestrgation: The lithologic c¢haracter of the Hunton
roeks has been determined in large part by iaboratory examination
of specimens collected from the stratigraphic sections. A number
of HCI1 insoluble residues have been made by myself and in the
Chemical Liaboratory of the Oklahoma Geological Survey (see dis-
cussioll in the APPENDIX—CHEMICAL ANALYSES). The data
obtained from a study of these residues are of great value as they
give a precise measure to the amount and character of the in-
yoluble fraction, thus making it possible to apply a more exact
terminology to the rock. Moreover, a knowledge of the inzoluble
clastic content, which represents material derived from outside of the
basin of deposition, is of help in determining the depositional history
of the roek. In addition a number of acetic acid residues were pre-
pared, although the percentage was not calculated as these were used
mainly to recover certain tyvpes of microfossils. The acetic residues
from some parts of the IHunton (such as the Clarita member) “yield
a rich fauna of conodonts, arenaceous Foraminifera and inarticulate
brachiopods.

About 260 rock specimens have been analyed for their (CaCOj
Geoiogical Survey. The method used in preparing these samples
15 discussed in the APPENDIX, CHEMICAL ANALYSES, swhich
also includes a complete tabulation of the results.

A great many peels (see discussion in the chapter on STRATI-
GRAPHIC SECTIONS—APPENDIX) and a number of thin sec-
tions have been prepared, and several of these are illustrated in the
photomicrographs shown on plates X to XVI. These peels and thin
sections have been used primarily to determine the texture (Pettijohn
1957, p. 13) of the Hunton limestones, with special reference to the
size, shape and orientation of the clastic portion and the nature of
the cementing material. This study, combined with the data from
and MgCO, content in the Chemical Laboratory of the Oklahoma
CaC03-MgCOy analyses and insoluble residues, makes it possible to
define the rocks with some degree of precision. I have found fthis
information to be of considerable value in the stratigraphic investiga-
tion as it permits a more accurate definition of the different Hunton
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units. It it also helpful in deciphering the depositional history of
these strata.

Liathologic and strairgraphic terminology: The lithologic term-
inology used in this report generally follows that given by Petti-
john (1957). A discussion of this topie, including a deseription
of those terms, such as maristone, which have been used in a special
manner, is given in the section on STRATIGRAPHIC SECTIONS
in the APPENDIX.

The problem of facies terminology is a difficult and vexing one.
Undoubtedly such terms as facies and lithofacies have been used by
different authors in different ways, and in recent years a number
of papers have been written attempting to clarify this nomenclature.
Unfortunately much of this literature is based on hypothetical rather
than actual examples, and whereas it may be useful in theory, in
actual practice it is difficult to apply. Recently J. Marvin Weller
(1958, p. 609-639) has commented on this, noting that ‘‘the develop-
ment of an Increasingly complex nomenclature designed to promote
precision in thought and expression, has had the opposite effect.’’
In fact, the entire problem has become so complicated that if it were
possible I would avoid any mention of it, but unfortunately this
cannot be done as there is clear evidence that certain of the Hunton
stratigraphic units grade laterally into strata of quite different
lithology. For example, the Haragan marlstones, Cravatt cherty cal-
cilutites and Fittstown calcarenites represent, to a considerable
extent, synchronous deposits. They thus exhibit what is commonly
referred to as a facies relationship (Moore 1949, p. 32) and I have
designated them as the Haragan lithofacies, Cravatt lithofacies and
Fittstown lithofacies (Amsden 1958B, p. 8-9), thereby following Wel-
ler’s definition of a lithofacies as a ‘‘lateral subdivision of a strati-
graphic unit differentiated from other adjacent subdivisions by its
lithologic characters.”” These correspond, I believe, to what Teichert
(1958, p. 2739) has recently designated as a heteropic facies. The
Haragan, Cravatt and Fittstown strata also contain slightly different
fossil assembiages (Amsden 1958B, fig. 4) and I have indicated this
relationship by the expression Haragan biofacies, Cravatt biofacies
and Fittstown biofacies, again following Weller’s definition. Teichert
(1958, p. 2731-2734) has suggested that paleontologic facies would
be a preferable term, pointing out, quite correctly, that there is a
difference between the way in which biofacies is applied by neonto-
logists and its usage by biostratigraphers. It would, however, appear
to be perfectly clear in the present report that the concept of bio-
facies is based entirely upon paleontological (and stratigraphic) evi-
dence.

Maps and stratigraphic sections: Several maps and graphic
stratigraphic sections are given on the three panels in the pocket
at the back of this report. Panel T is a geographic map showing the
distribution of the Hunton outcrops in the Arbuckle Mountain region
and Criner Hills; this gives the location of all deseribed stratigraphic
sections, and also shows the geographic features cited in the text.
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Panel II consists of two geologic maps showing the distribution of
Hunton units on the Lawrence Uplift and the area around old Hunton
townsite. Panel IIT has two subcrop paleogeologic maps, one for the
pre-Woodford surface and the other for the pre-Devonian (pre-
Helderbergian) surface; this panel also has a series of four strati-
graphic cross sections giving the distribution of the Hunton forma-
tions and members in the outcrop area.

HUNTON GROUP

The Hunton group (fig. 1) in its outcrop area consists of a
sequence of marine carbonate strata which are dominantly lime-
stone, the MgCO, content being only locally abundant enough to
produce a dolomite (see below). Most of these rocks are detrital
limestones (allochthonous or mechanical; Pettijohn 1957, p. 401)
which range from calcilutites to calcarenites, rarely grading into
calcirudites. The calcarenites are largely bioclastic limestones
(discussed in the APPENDIX) which are mostly fossil debris,
some beds having as much as 80 percent recognizable fossil material.
Some of the calcilutites are also bioclastic rocks, although a con-
siderable portion of the beds having this texture are marlstones
(discussed in the APPENDIX) with a substantial silt-clay insoluble
content. The Hunton faunas are large and varied, and belong pri-
marily to the sessile and vagrant benthos; there is no tendency
to develop reefs (Cloud 1952, p. 2126), and calcareous algae are
known only from the earliest Hunton strata (Ideal Quarry mem-
ber).

Hunton HCI insoluble residue: The Hunton 1s basically a
limestone sequence, although some beds do have a relatively high
insoluble content, few ranging as high as 50 percent. Figure 2
shows the average insoluble residue for each formation and member
(all residues calculated on a chert-free basis). It should be em-
phasized that these are averages, in some cases of rather widely
varying analyses; the extent to which individual analyses can vary
is well illustrated in figures 4 and 5. All the data used in com-
piling these graphs are given in the APPENDIX (CHEMICAL
ANALYSES), and are discussed at some length in the sections on
Lithology under each formation and member.

The Chimneyhill members are bioclastic limestones having a
low insoluble content; almost all of the individual analyses show
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less than 10 percent acid insolubles, and most of the members
average 5 percent or less. The Henryhouse, Haragan and Cravatt,
which are predominantly marlstones, show the highest residues

and the greatest individual variation of any Hunton units; the
Henryhouse has the highest average (20 percent), followed by the
Haragan (16 percent) and the Cravatt (111 percent) The upper
part of the Bois d’Arc (Fittstown member) is predominantly a
bioclastic calcarenite with low acid insolubles (414 percent). The

Frisco calcarenites average shghtly less than 2 percent, makmg it
onc of the lowest in the Hunton group.

Frisco

Average HCl insoluble
residue

Fittstown

Cravatt

Bois d' Arc

Haragan

" Henryhouse

Clarita

Cochrane

Keel
Ideal Quarry

Chimneyhill

T T T T T T T T
10 20 30 40 50 60 70 80 80
Percent HCI| inscluble residue

Figure 2. Diagram showing the distribution of HCl insoluble residues
in the Hunton group. The percentage shown for each of the
stratigraphic units is an average of the data given in the AP-
PENDIX. A discussion of the HCI insoluble residues is given

in the section on Lithology for each formation and member.
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A considerable part of most Hunton residues is silt and clay
size detritus which is clearly a primary constituent of the rock,
introduced at the time of deposition. The coarser fraction of this
debris is commonly clear, subangular, silt size quartz; sand size
detritus is uncommon, and rounded and frosted grains are rare.
In addition many residues include fragments of silicified fossils,
and locally these may make up most of the sample. Traces of glau-
conite are found in most residues, and in certain members this is
the dominant part (see below). Other minerals such as pyrite and

Frisco

Fittstown Average MgCOz content

Cravatt

Bois d'Arc

Haragan

Henryhouse

Clarita

Cochrane

Chimneyhill

ideal Quarry

Q0 o
tD
o

| 2 3 4 'S 6 7
Percent MgCO5

Figure 3. Diagram showing the distribution of MgCQ; in the Hunton group.
The percentage shown for each stratigraphic unit is an average
of the da'a given in the APPENDIX. Two analyses were omitted
because they differ so greatly from the others: J6-A, Ideal
Quarry (15.1%) and J4-A, Keel member (36.4%). A discussion
of the MgCO; content is given in the section on Lithology for
each formation and member.
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limonite may be present but generally in minor quantities (no in-
vestigation has been made of the heavy mineral suite). The
character of the HCI residues is discussed further in the sections on
Lithology which accompany each formation and member.

There is an interesting relationship between the average in-
soluble residue content and the average MgCO; content. A com-
parison of figures 2 and 3 shows that, in general, those Hunton for-
mations with the h1ghest acid insolubles also have the highest
MgCO,; content. This is discussed below in the section on Hunton
MgCO,.

Hunton MgCO,: The Hunton strata have, for the most part,
a low MgCO; content and only rarely do they exceed the zone of
“magnesium enriched limestones” recognized by Fairbridge (1957,
p- 128-129). The analyses given in the APPENDIX range from a
fraction of a percent up to 36 percent, but few exceed 2 or 3 percent
and most of the relatively high magnesium strata are confined to
localized “hot spots”; most of the Hunton thus falls within the
category of “limestone” as defined by Pettijohn (1957, p. 417).
‘The average MgCO,; content for each of the Hunton stratigraphic
units is shown in figure 3; the Henryhouse had the highest average
(3.2 percent) with the others falling around 2 percent or less. Fre-
‘quency diagrams showing the range of MgCO; are given in the
sections on Lzthology under each formation and member.

‘ Several authors have noted a relationship between insoluble
residues and MgCO; content (Bisque and Lemish 1959, p. 73-76),
and the present study shows an apparent correlation between the av-
erage MgCO; content and the average HC1 insoluble residue (com-
pare figures 2 and 3). It should, however, be emphasized that in so
far as the Hunton rocks are concerned this applies only to the aver-
age content, whereas the analyses of individual rock specimens may
depart con31derably from this pattern. This is well illustrated-in
figure 4 where the individual analyses from section P8 are plotted
separately. The CaCO, analyses from this section show an inverse
relationship to the acid insolubles, but this is to be expected as the
CaCO; is calculated from, and is the dominant part of, the acid
soluble portion of the rock; the MgCO; on the other hand, does
not exhibit much in common with either the CaCO, content or
the HCI residues. A similar graph for section Cal (2) is shown
in figure 5; this shows a closer relationship in that there is a general
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tendency for those rocks with a relatively high insoluble content
to have a relatively high MgCO; content, but some of the analyses
show a marked departure from this. This relationship is also
brought out by a study of the analyses listed in the APPENDIX.
The MgCO; “hot-spots” are not confined to rocks with either high
or Jow insolubles; for example the Keel member at section J4 with

l 80
Frisco e , .
| Stratigraphic
* Section P8
. i ‘?O
a$
|
i
¥ {60
. H [~
Fittstown [} 2
: S
5 ¥ :
= : {508
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< 4 s
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®
©
w
410
Haragan
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Henryhouse
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Percent: MgC0Oz, CaCOz, HCI insolubles.

Figure 4. Diagram showing the range of HCI inscluble residues, MgCQO:
and CaCO: in the rock samples collected from stratigraphic
section P8. Each point represents the analysis of a single
rock specimen. The data used in compiling this chart are

given in the APPENDIX.
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only 2.3 percent insoluble residues has 36 percent MgCO,, whereas
the Henryhouse at Ca4 has 36 percent insolubles accompanied by
24 percent MgCO,. There does, however, appear to be some simi-
larity between the distribution of the average insolubles and the
average MgCO; content in the different Hunton formations and
members. This similarity may be entirely fortuitous although
there is enough correlation to suggest a genetic relationship (see

below).
The genesis of MgCO, generally presents a problem and the

Hunton dolomite is certainly no exception. The question most
commonly raised concerns the time at which the magnesium reach-
ed its present position (Pettijohn 1957, p. 424); that is, is it “pri-
mary” in the sense that it was introduced into the sediment at the

Fittstown Stratigraphie

o \ Section Cal{2). 1350

<

-}

» Cravatt

@ 300

Haragan 250
200
150

Henryhouse

1100

(lower 62 feet
covered)

150

Clarita

Sirafigrqphic distance (feet) above base of the Hunton Group

>

]

c_

'EE Cochrane
(&) Keel . !

L 1 1
5 10 15 20 25 30
Percentage HCI insolubles and MgCO3

Figure 5. Diagram showing the range of HCl insoluble residues and
MgCOs in the rock samples collected from stratigraphic section
Cal (2). Each point represents the analysis of a single rock
specimen. The data used in compiling this chart are given in

the APPENDIX.
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time of deposition (including a penecontemporaneous replace-
ment), or is it “secondary” in the sense that it was introduced at
some later date following withdrawal of the sea (“continental” of
Fairbridge 1957, p. 131). 1 do not have any conclusive data on
this time factor in the Hunton, but a study of the stratigraphic
distribution of those beds showing a relatively high concentration
of MgCO, furnishes some suggestive evidence. Figure § shows

Frisco A
A

A Cravatt member

Haragan formation

»Cal(2)-Q
to

Call(2)-1,
5% toll%

Henryhouse formation

T
Chlmneyhlll ] T
I

I I
r 'ﬁ;L_Ideal Quc:rry o T
fo mation 15% J6-A 4 '36% | ' |

N - = 1 1

Figure 6. Diagrammatic section showing the stratigraphic distribution of
the Hunton rocks having a relatively high MgCO; content (rocks
with 5 percent or more MgCO; shown in black). This drawing
is schematic and the size of the do'emite bodies is not to scale,
but it is based on chemical anaylses of rock specimens collected
from described stratigraphic sections (see APPENDIX).

the stratigraphic position of most of the Hunton rocks having 5
percent or more MgCO;; this drawing is schematic in that the
size and geographic position are not to scale, but it is based on
chemical analyses of rock specimens whose stratigraphic position
was carefully determined in the field (APPENDIX). The strong
concentration of MgCO; in very localized areas (for example, 36
percent in the Keel at J4), plus its transgressive character (for
example, the relatively high dolomite content of the Henryhouse,
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Haragan and lower part-of the Cravatt at P8) points to a “second-
ary” dolomite introduced at some time after the end of Hunton
deposition. The apparent correlation between the Hunton HC1 and
MgCO; content (averages only; see figs. 2 and 3) might be explain-
ed under an hypothesis of “secondary” origin by assuming that
the argillaceous and silty calcilutites of the Hunton were more
susceptible to dolomitization. Even if one assumes that the position
of the dolomite-rich rocks is “secondary”, it does not necessarily
follow that all of the Hunton magnesium had such an origin. It
seems reasonable to suppose that small quantities were laid down
with the sediments and possibly this represents the source for the
concentration which took place later. This question is discussed
further under the HENRYHOUSE FORMATION.

Hunton chert: Chert is present in parts of the Hunton group
and is locally abundant in certain formations and members. Most
of this chert is a vitreous type in the form of small lenses and ir-
regular nodules, but some porous-weathering, spongy chert is
found in the Bois d’Arc formation (see discussion under STRATI-
GRAPHIC SECTIONS, APPENDIX). There is 2 marked strati-
graphic control to the distribution of Hunton cherts; it is present
in the Ideal Quarry, Keel and Cochrane members; absent in the
Clarita member and Henryhouse formation; again present in the
Bois d’Arc formation (rarely in the Haragan, which is a facies of
the Bois d’Arc), and the Frisco formation. This distribution sug-
gests that the Hunton chert is a primary part of the rock intro-
duced at the time of deposition, either deposited with the sedi-
ments or as a penecontemporaneous replacement. This interpreta-
tion does not, of course, preclude the possibility that some reorgani-
zation and redistribution took place after deposition (see FRISCO
FORMATION, Lizhology).

Hunton glauconite: Traces of glauconite are present in many
parts of the Hunton group. It is abundant in most beds of the
Cochrane member and locally it is fairly common in parts of the
Bois d’Arc and Frisco formations; in the other Hunton units it
is generally present only in small amounts. For a further discus-
ston of glauconite see the section on Lithology for the COCH-
RANE MEMBER, and the section on STRATIGRAPHIC SEC-
TIONS in the APPENDIX.
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In those areas where the Hunton stratigraphic sequence is
reasonably complete, the typical sequence consists of a basal series
of calcilutites and calcarenites (Chimneyhill formation), overlain
by marlstones (Henryhouse and Haragan formations), followed
by cherty marlstones (lower part of the Bois d’Arc formation)
and calcarenites (upper part of the Bois d’Arc formation and,
locally, the Frisco formation). This lithologic sequence commonly
produces a distinctive profile; the Chimneyhill limestones and
Bois d’Arc cherty marlstones and limestones from two ridges
separated by a saddle cut in the marlstones. As a rule the Bois
d’Arc ridge is more prominent than is that of the Chimneyhill
(Amsden 1957, p. 5-6).

The Hunton group includes a quite incomplete representa-
tion of Silurian and early Devonian strata which unconformably
underlic the Woodford shale and unconformably overlie the
Sylvan shale. Five formations have been recognized, some of
these being further subdivided into members as follows:

Frisco formation
unconformity
Boig d’Arc formation .
Fittstown member Devonian
Cravatt member
Haragan formation
unconformity
Henryhouse formation
unconformity
Chimneyhill formation Silurian
Clarita member
unconformity
Cochrane member
unconformity
Keel member- '
Ideal Quarry member

The general stratigraphic relationships of the Hunton formations
and members are shown in figure 1. _

Thickness and distribution: The Hunton group has an ex-
tensive surface distribution in the Arbuckle Mountain region and
in the Criner Hills (panel I). . It is present throughout this region
except for the area extending from around Oil Creek southeast to
Turkey Creek (T. 34 S, R. 34 E.) where the Woodford rests on
pre-Hunton strata (see discussion in the chapters on the WOOD-
FORD? BROWN CARBONATE and the TURKEY CREEK
INLIER).

The thickness of the Hunton varies widely-in the outcrop
area, as is shown on the isopach map, figure 7. The Hunton
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probably attains its maximum on the Lawrence uplift (T. 2 N,.
R. 6 E.) where it has a thickness of approximately 440 feet (this
is a composite section based on the thickness obtained from sections
Pl, P3, P11). There is a complete Hunton section in this area
with all of the formations and members present including 60
feet\of Frisco limestone at the top. The Hunton maintains a
thickness of 300 to 400 feet in the belt extending northeast to old
Hunton townsite (T. 1 S., R. 8§ E.), but south of the type area 1t
thins rapidly.  The group is about 300 fect thick in the vicinity
of Mill Creek town, thinning to the south and west. In the
western arcas of outcrop the Hunton is again thick, and in the
westernmost section which I measured (sections Ca9, Cal0; T.
1S, R.2W.) it is 435 feet.” This thickening of the Hunton to
the north and west apparently marks a well-developed regional
trend, because Tarr (1955, fig. 1) and Huffman (1959, fig. 6)
show the Hunton continuing to thicken in the subsurface, finally
reaching a maximum of about 1500 feet in-Washita and Caddo
Counties. The Hunton in the Criner Hills ranges from about

100 to 150 feet thick.

The variation in thickness of the Hunton group shown on
figure 7 is not a simple relation produced by one or two factors.
In any particular arca the thickness of the Hunton group depends
upon the amount of original deposition acted on by subsequent
periods of erosion. The unconformity at the base of the
Woodford is the best known, but at five other periods during
Hunton time erosion occurred. These are: pre-Frisco; pre-
Helderbergian (Haragan and Bois d’Arc); pre-Henryhouse; pre-
Clarita; pre-Cochrane. Little is known about the pre-Frisco un-
conformity as these strata have a limited outcrop area, thus making
it difficult to separate the effects of this unconformity from that
of the Hunton-Woodford. All of the other erosional intervals
can, however, be demonstrated to have removed appreciable quan-
tities of rock. These will be discussed in detail later, but the sec-
tions in panel III, plate C will show at a glance the major effects
of these different periods of erosion. The pre-Woodford and
pre-Lower Devonian subcrop maps on Panel III will also give
some idea of the amount of strata removed during these two
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periods of erosion. The Hunton isopachous map will be more
understandable if viewed in connection with these subcrop maps
and sections.

The thickness and distribution of the Hunton group within
the outcrop area does not appear to have any relation to the major
structural trends found in the Arbuckle Mountain region. These
structures are well shown on -the Arbuckle Geologic Map by
Ham (1954), and are summarized in the small inset map ncar
the top of the sheet. I have plotted these structural trends.on a
Hunton isopachous map and can find no clear relationship.
Furthermore, none of the other isopachous maps given in the pres-
ent report shows any major axes of thinning or thickening which
correspond with the major axes of folding or faulting. The
pre-Woodford and pre-Lower Devonian paleogeologic maps do
not show much in common with the present day geologic map; nor
do they show much resemblance with one another (see discussion

under Unconformities, SILURIAN STRATA; DEVONIAN
STRATA).

HUNTON SILURIAN STRATA

The Silurian part of the Hunton is referred to two forma-
tions, Henryhouse and Chimneyhill, the latter further subdivided
into four members, which are, in descending order: Clarita, Coch-
rane, Keel, and Ideal Quarry (fig.1). The Henryhouse is carly
Late Silurian (early Ludlovian) (Amsden 1958, p. 15, 147), the
Clarita member of the Chimneyhill formation is believed to be
Middle Silurian and the Cochrane, Keel and Ideal Quarry mem-
bers Early Silurian.

Thickness and distribution of Hunton. Silurian strata:  Si-
lurian strata are widely distributed in the Hunton outcrop area
as is shown in plate C of panel III, and in the 1sopach map,
figure 8. On the isopach map those arcas in which the Silurian
beds are directly overlain by Woodford shale are stippled, whereas
in all other places these rocks are overlain by Lower :Devonian
(Helderbergian); only in the regions indicated by stippling has
the Silurian been partially truncated by pre-Woodford erosion
whereas in all other areas this unconformity does not affect the
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26 SILURIAN UNCONFORMITIES

thickness. Silurian rocks are absent in the Oil Creek area (T.
38, R. 4 E.), where all of the Hunton is missing, and also appear
to'be missing in a small area east of Mill Creek town (T. 2 S,
R. 56 E.). In this outcrop belt, which is a little over a mile
long, I could find no trace of Chimneyhill or Henryhouse (panel
I, plate C), and the Cravatt member of the Bois d’Arc must
rest directly upon Sylvan shale (see description of section J9,
APPENDIX). The maximum Silurian thickness is on the Law-
rence unlift (Tps. 2-3 N, R. 6 E.) and in the outcrop belt northwest
of Woodford (T. 1S, R. 2 W.). In both places the Henryhouse
strata make up most of the Hunton:group (fig. 27), but the
Chimneyhill formation in these areas is also near its maximum
thickness (fig. 9). The Silurian strata are at least partially trun-
cated by pre-Woodford erosion in the northern part of the Law-
rence uplift, but the thickness in the western areas is unaffected
by this unconformity. Tarr (1955, fig. 1) and Huffman (1959,
fig. 6) show the Hunton in the subsurface reaching its maximum
thickness in Washita and Caddo Counties, north and west of the
Murray County outcrops, and it is interesting to speculate on the
possibility that a considerable part of this is due to a thickening of
the Silurian part of the Hunton.

Unconformaities: Silurian rocks are separated from the Held-
erbergian strata by an unconformity of such magnitude that the
Haragan-Bois d’Arc beds may rest on the Henryhouse, or on any
of the different Chimneyhill members, locally coming to rest
on the Sylvan shale. This unconformity is readily seen on the
stratigraphic- sections given in plate C of panel III as the Silurian-
Devonian boundary was used as the datum plane. A pre-Held-
erbergian paleogeologic map appears on plate A of panel III, the
area of maximum truncation as shown:being in the region be-
tween Mill Creek and Bromide where the Devonian generally
rests on Cochrane. This map indicates a considerable lapse of
time between the deposition of the youngest Silurian (Henry-
house formation) and the deposition of the oldest Devonian (Har-
agan formation), an interval of sufficient duration to allow for
the rather widespread removal of ,Silurian rocks. The evidence
from this map and the sections, plate C, panel III) serves to further
reinforce the faunal evidence of a considerable time interval be--
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tween, the end of Henryhouse deposition and the beginning of
Haragan deposition (Amsden 1957, p. 30-31; 1958A, p. 15-17).
The effect of this post-Silurian unconformity is considerable when
viewed in terms of its effect on the distribution,of stratigraphic
units (plate C, panel III; also discussion under DEVONIAN),
but it should be kept in mind that the amount of rock removed
is not so impressive if the geographic size of the area is taken
into consideration. Almost 300 feet of Silurian strata are removed
between the Lawrence uplift and Coal Creek, but the distance 1s
about 10 miles so that the “rate” of truncation is about 30 feet
per mile. Undoubtedly some crustal movement occurred between
the deposition of the Henryhouse and the Haragan, but this must
have been largely confined to a slight warping rather than any
folding. A somewhat different outcrop pattern is shown on the
pre-Woodford subcrop map, which indicates that the deepest post-
Hunton erosion was in the area of eastern Carter and southwestern
Johnston Counties, extending in a more or less northwest-south-
east direction (panel III, plate A).

There are three unconformities within the Silurian sequence:
between the Henryhouse and the Clarita, between the Clarita and
the Cochrane, and between the Cochrane and the Keel. The effect
of these unconformities is to produce a complicated stratigraphic
relationship (plate C, panel III), and the variation in thickness
shown on the isopach map is the result not only of post-Silurian
erosion, but also of truncation on the unconformities within the
Silurian sequence. This is discussed in more detail under the
different formations and members.

CHIMNEYHILL FORMATION

The Chimneyhill formation was named by Reeds for exposures
on Chimneyhill Creck, which appears on most maps as the South
Fork of Jackfork Creek (see Amsden 1957, p. 7 for a discussion of
the type locality). This formation comprises a thin sequence of
strata ranging from Early to Middle Silurian in age. It is under-
lain by the Sylvan shale (Late Ordovician) and generally over-
lain by the Henryhouse (Late Silurian), although in some areas
the post-Silurian unconformity brings it into contact with the



28 CHIMNEYHILL FORMATION

Devonian (panel 11T pl. C). The Chimneyhill consists of a rather
complicated sequence of colitic and bioclastic limestones which are
divided into several members separated from one another by un-
conformities as follows:

Clarita member
unconformity

Cochrane member
unconformity

Keel member

Ideal Quarry member

Although these members represent a considerable period of time,
including two periods of uplift and erosion, they have certain
lithologic characters in common which make it convenient to
combine them in a common formation (Amsden 1957, p. 8).
They are mostly detrital limestones with a relatively low silt-clay
content. In rare instances the HCI insoluble residues may be as
high as 10 or 11 percent, but the great majority range from around
5 percent to less than 1 percent. The fossil content is high and
much of the rock is bioclastic calcilutite or calcarenite. Even the
oolitic limestones may locally include a considerable percentage of
fossil debris. These rocks generally have a low dolomite content,
the MgCO; content being almost everywhere less than 2 percent.

Chimneyhill strata generally make good outcrops. They are
more resistant to erosion than either the Sylvan shale or the Henry-
house marlstone and in many areas form-a low topographic ridge.
Chimneyhill rocks are easily distinguished lithologically from the
Sylvan shale (pl. I, figs. 1, 2). In some areas the upper few feet
of the Clarita member carries a substantial amount of silt and
clay so that it resembles the Henryhouse marlstone (see discussion
under CLARITA MEMBER), but in all such areas where I have
studied this contact the thickness of strata in question is small,
and, excluding the few feet of questionable strata, the Chimney-
hill and Henryhouse are easily separated on the basis of lithology.

The Chimneyhill limestone 1s known to carry bodies of man-
‘ganiferous carbonates in two areas. One such deposit 1s present
in a small area north of Bromide (T. 1 S., R. 8 E.), and the other
in an area to the west of Viola (T. 2 S, R. 7 E.). These man-
ganese deposits are described at some length in a paper by Ham

and Oakes (1944, p. 412-443)..
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30 IDEAL QUARRY MEMBER

Chimneyhill strata are exposed over a wide area in the Ar-
buckle Mountain and Criner Hills regions (fig. 9). These rocks
are present in all areas where the Hunton crops out with the
exception of a small area east of Mill Creek town (T. 2 S, R. 56
E.) where the Bois d’Arc appears to rest directly upon the Sylvan
(see section J9, APPENDIX.) Throughout much of its outcrop
arca the Chimneyhill formation is less than 40 feet thick, and not
uncommonly less than 20 feet thick. The maximum thickness
which I have measured is 73 feet in the vicinity of old Hunton
townsite (section Cl). It is 63 feet on the Lawrence uplift
(section P1) and 51 feet in the westermost outcrop near Poole-
ville (section Ca 10). A part of this thickness variation is the
result of the post-Chimneyhill unconformities, but some is due
to truncation on the unconformities within the formation.

IDEAL QUARRY MEMBER

The Ideal Quarry member was named for exposures in the
Lawrence quarry of the Ideal Cement Company,. sec. 36, T. 3 N,,
R.5 E. For a discussion of the nomenclatorial history of this mem-
ber see Amsden 1957 (p. 9, fig. 2).

Lithology: The Ideal Quarry member is a brown-weather-
ing, fossiliferous calcarenite which locally carries small nodules
of chert. It is almost invariably a light-brown to yellowish-brown,
but in a few places it grades into an olive-gray (Amsden 1957,
p9.) . This rock is difficult to study in an outcrop or a hand speci-
men due to its dark color and dense texture; moreover, it does not
yield satisfactory paralodion peels so the details of its lithology can
only be determined by means of thin sections. I had seven thin
sections prepared of specimens from localities Cl, Ca2, Ca3, Call,
MIZA, PI, and these give a fairly good idea of its lithologic char-
acter.

This rock is highly fossiliferous limestone with most thin
sections showing over 50 percent fossil material. Various organisms
such as brachiopods and snails are represented, but the most
common fossils are the plates of pelmatozoans. The fossils are
generally set in matrix of clay to silt size carbonate and insoluble
debris having a brown color, but in places they are largely or
entirely embedded in clear, crystalline calcite (pl. X, fig. 2, 3; see
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discussion under KEEL MEMBER, Lithology). One of the inter-
esting and significant (from the point of view of its genesis) fea-
tures of this rock is the fact that many of the fossils are coated with
thin, concentric layers of calcareous material. These layers, com-
monly crinkled, produce bodies that are irregular in shape, al-
though the larger ones tend to be subspherical. These structures,
several of which are illustrated on plate X, figures 1-3, resemble
the algal oolites and pisolites described by Pettijohn (1957, p. 22,
pl. 26), and would seem to be reasonably interpreted as the result
of algal action. In a hand specimen they resemble the Keel oolites,
but their structure (and probably their origin) i1s quite different
(see discussion' under KEEL MEMBER).

The HC1 insoluble residue content is commonly low, rang-
ing from 1 to 4 percent, as is shown in figure 10. One specimen
from section .Ca2-A yielded a residue of 10.1 percent, which 1s
almost twice as high as that of any other sample tested. The

——®—— Keel member
— —a—— Ideal Quarry member
HCI insolublie residue
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Number of specimens tested
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11-2.0 2.1-30 3.1-4.0 4.-50 5.I-6.0 64-7.0 7.-80 8I-9.0 <ol-10l
Percent HCI" insoluble residue

]
0.1-1.0

Figure 10. Frequency diagram showing the distribution of HCI insoluble
residues in the Keel and Ideal Quarry members. The data for
this are given in the APPENDIX.
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residues generally show much brown material, presumably
limonite, and also some glauconite. Fragments of silicified macro-
fossils are common, but no arenaceous Foraminifera have been
observed. Detrital grains are uncommon.

The Ideal Quarry member has, for the most part, a low
MgCO; content, as shown in figure 11; of six specimens tested,
five had less than 2 percent. For further information see the
APPENDIX.

—e¢— Keel member
——4&-—— |[deal Quarry member

Number of specimens tested
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Percent MgCO3

Figure 11. Frequency diagram showing the distribution of MgCO; in the
Keel and Ideal Quarry members of the Chimneyhill formation.
One Keel analysis of 36.3 percent is omitted. The data for this
are given in the APPENDIX.

Environment of deposition: See under KEEL MEMBER,
Keel-ldeal Quarry contact; also chapter on GEOLOGIC HIS-
TORY.

Sylvan-ldeal Quarry comtact: 1 have little evidence pertain-
ing to the relationship of the Ideal Quarry to the underlying Or-
dovician strata. The Sylvan shale disintegrates casily, and as it
rarely crops out the base of the Chimneyhill is generally covered.
The only good exposure of the Ideal Quarry-Sylvan boundary

which I have seen is at Lawrence where the Sylvan is being quar-
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Figure 1. Chimneyhill limestone resting on Sylvan shale; Lawrence Quarry
of the Ideal Portland Cement Company, SE% sec. 36, T, 3 N,, R. 5 E. Arrow
points to Chimneyhill-Sylvan contact.

Figure 2. Hammer head rests on the Chimneyhill-Sylvan contact. The basal
foot of the Chimneyhill represents the Ideal Quarry member, overlain by the
Keel oolite. This picture is a close-up view taken near the arrow in figure 1.
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Figure1l. Clarita and Cochrane members of the Chimneyhill formation. Ham-
mer head rests on the contact. Small quarry, NE¥ SE% sec. 80, T.8N,,R.6 E.,
Pontotoc County.

Figure 2. Cochrane member of the Chimneyhill formation; the note book
shown in the center of the picture is 7% inches long. This view was taken in the
same quarry as figure 1.
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ried so that the contact is exposed for some distance; a distant
and close-up view of this contact is shown in plate I, figures
1, 2. The exposures at Lawrence suggest an erosional uncon-
formity, but the degree of Sylvan truncation, if any, has not been
investigated by me.

Ideal Quarry-Keel contact: The Ideal Quarry appears to be
closely related to the Keel member and has generally been treated
as the basal part of the Keel with a more or less distinct lithology
(Reeds 1911, p. 259; Maxwell 1936; Amsden 1957, p. 10). Litho-
logically, the typical Ideal Quarry can be distinguished from the
Keel at most outcrops by its earthy-brown color, coarse texture
and absence (or scarcity) of oolites. The boundary between these
two members nowhere appears to be sharply defined, and in the
field the Ideal Quarry gives every evidence of grading into the
Keel through transitional beds. Moreover, in a few places it is
difficult to distinguish the two members in the field and the basal
part of the Chimneyhill has been referred to the Ideal Quarry-
Keel undifferentiated (see Ca3). It should be noted, however,
that a study of the typical Ideal Quarry lithology by means of thin
sections shows some marked differences from the Keel lithology.
The Ideal Quarry contains a significant amount of fossil material,
generally well over 50 percent, in contrast to the rather low fossil
content of the Keel. Futhermore, none of the highly symmetrical
Keel-type oolites appears in any of the sections examined by me,
all of the Ideal Quarry oolites being the irregular, concentrically
banded, crinkly bodies which strongly suggest algal structures.
A more detailed comparison of these two lithologies is given
below (KEEL MEMBER) and I only wish to note here that the
characteristic Ideal Quarry is sufficiently different to suggest a
different environment of deposition. That part of the Ideal
Quarry-Keel sequence which appears to be transitiopal from oné
lithologic type to the other has not been investigated by means
of thin sections.

Thickness and distribution: The Ideal Quarry member has
been combined with the Keel member in the stratigraphic sections
of panel III, and the isopach map of figure 12. In most areas
where one member is present the other member 1s also present so
the isopach map gives a reasonably accurate picture of the distri-
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bution of the Ideal Quarry. Good exposures of typical Ideal
Quarry lithology are present on the Lawrence uplift (P1); Coal
Creek (P9); old Hunton townsite (Cl); south of Wapanucka
(J1); near Mill Creek town (J11); Price’s Falls (M12A); Tulip
Creck (CaZ); Criner Hills (Call). Irs thickness is generally
around two feet; the greatest thickness I have observed is five feet
on Chimneyhill Creek.

Fossils and age: The Ideal Quarry member is abundantly
fossiliferous, although 1t is difficult to collect satisfactory speci-
mens. Reeds included the strata here referred to this member under
the Keel (oolitic member) and gave a combined faunal list. Max-
well (1936, p. 49) recognized it as a separate member (Hawkins
member; see Amsden 1957, p. 9) and listed nine species including
three corals, one bryozoan, two brachiopods, two pelecypods, and
one gastropod. I have obtained a few fossils from section P1, partly
by breaking them out of the rock and partly by etching. This
fauna has not been studied in detail, but a preliminary examination
indicates the presence of Clorinda cf. C. thebesensis Savage, Dictyo-
nella sp., Modiolopsis? sp., and a few gastropods.

The Ideal Quarry member has commonly been correlated with
the Alexandrian (Reeds 1911, p. 258; Maxwell 1936, p. 48; Ams-
den, p. 11), although the detailed faunal evidence for such an age
assigninent has never been published. Its stratigraphic position,
however, makes such such a correlation appear reasonable, and
the fossils I have observed appear to fit with this interpretation.
The Ideal Quarry member is believed to be closely related in age
to the Keel member.

KEEL MEMBER

The type locality for the Keel member is at the site of the
Lawrence quarry of the Ideal Cement Company, NE sec. 36,
T. 3 N, R. 5 E., Pontotoc County, Oklahoma (pl. I, figs. 1, 2).
This member is well exposed at the type locality, as well as a num-
ber of other places in the Arbuckle Mountain and Criner Hills
regions; excellent exposures may be seen along Chimneyhill Creek
(P1), near old Hunton townsite (Cl), at Price’s Falls (M12A)
and at several places in the Criner Hills (Call, CalZ). For addi-
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tional information on the type locality and nomenclatorial history
see Amsden 1957 (p. 11).

Lithology: The Keel is a medium- to light-gray (commonly
N6 to N7) oolitic limestone. Commonly the oolites are less than
2 mm 1in diameter, but pisolites are present with some ranging up
to almost 5 mm. In some outcrops the bedding is clearly defined
by differences in the size of the oolites; this is well displayed at
Lawrence quarry where the oolites and pisolites are concentrated
into distinct beds, some of which show a subdued type of cross-
bedding. In most areas, however, the oolites are small, a milli-
meter or less in diameter, and the bedding is obscure.

Silicification is moderately common in the Keel member. This
may affect the oolites and not the matrix, in which case the HC1
ihsoluble residues will be composed in large part of free, silici-
fied oolites and pisolites. In other places the silicification is more
intense and produces nodules and small lenses of oolitic chert
(sec HUNTON GROUP, Hunton chert).

 The Keel is a rather high-calcium stone which is gencrally
composed of 96 percent or more CaCO,. The HCI insoluble
residues (excluding chert) are low, all of those tested falling below
4 percent, and most being 1 percent or less (fig. 10). In most
samples the residues are composed in large part of knots or centers
of silicification, with some aggregates of quartz crystals. Locally,
as in the area around old Hunton townsite (Cl), the residues
contain much brown, finely divided material (limonite?), some
of which is in the form of oolites. Most residues contain minor
amounts of glauconite. I have observed very little material that is
clearly detrital, although undoubtedly there Is some present 1in
the clay size.

The MgCO, content is low on all specimens tested with a
single exception; on section J4, located on the outcrop belt south-
west of Wapanucka, the Keel is strongly dolomitic, a rock speci-
men from here (J4-C) testing 36 percent MgCO,. This is especial-
ly surprising because, as shown in figure 11, all of the other Keel
specimens yielded less than 114 percent MgCO,. There is, how-
ever, no doubt that the Keel in the vicinity of J4 has been heavily
dolomitized as this analysis was run twice; this appears to be
quite localized, and at J1 about a half mile to the southeast, the
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MgCO; content is only a percent or so. For further data on the
chémical composition see the APPENDIX.

A number of paralodion: peels and. thin sections have been
prepared of Keel rock specimens and several of these are illus-
trated on plates X and XI. These show that the Keel is largely made
up of oolites which locally grade into pisolites. The fossil con-
tent is variable, but almost everywhere low, and makes up only
a small part of the rock. This reduced fossil concentration con-
trasts sharply with the other merbers of the Chimneyhill forma-
tion, all of which are bioclastic limestones (including the Ideal
Quarry member). The Keel oolites are generally packed closely
together, either in contact or else separated by only a small amount
of matrix (pl. X, figs. 4, 5; pl. XI, fig. 1).

Most oolites show a well-marked concentric and radial in-
ternal structure (pl. X, figs. 4-6; pl. XI, fig. 1), although on some
the radial structure is obscure (pl. XI, fig. 6). It has been sug-
gested that the radial structure is a secondary feature, developed
when the original aragonite (Monaghan and Lytle 1956, p. 113;
Illings 1954, p. 35) is altered to calcite (Williams, Turner and
Gilbert 1954, p. 344). 1 have no information pertinent to the
origin of this structure, but it is a fact that whereas most Keel
oolites show a concentric banding, the radial structure is variable
in its development. Another interesting feature of these oolites is
their microscopic texture. An examination at magnifications
ranging up to x110 shows that most, if not all, are composed of
tiny granules ranging up to 0.01 mm in diameter (pl. XI, fig. 6).
These granules are believed to be more or less subspherical rather
than rod-like bodies, because on all sections they appear some-
what subcircular with no tendency towards an elongate shape.

One of the remarkable features of some of the larger oolites
and pisolites is their symmetry, Many develop a degree of spheri-
city (or, viewed in section, a degree of roundness) that is unusual.
On specimens like the one illustrated in figure 5 of plate X the
difference between the maximum and minimum diameters is quite
small.

Many of the oolites have a core and this is commonly a fossil
(pl. X, figs. 4-6; pl. XI, fig. 1). Reeds (1914, p. 76) noted that “a

few oolites posses a primary nuclei, many none at all . . . . . ”, but
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this is difficult to determine by means of sections. If the nucleus
is small in relation to the diameter of the oolites, and most of the
Keel oolites are of this kind, the chances are against exposing
the core in a randomly oriented section. Therefore nuclei may be
more universally present in the Keel oolites than the peels and
thin sections show. One of the conspicuous features of this rock
is that practically all of the fossil material, in fact almost all of
the fragments, are coated with a layer of granular material that
appears to be identical in texture to that which makes up the
oolites (pl. X1, figs. 2, 3). On many fossils this layer is thin so that
the outline is similar to that of the fossil core (pl. XI, figs. 2, 3).
With an increase in the thickness of the coating the shape of the
fossil tends to become obliterated, and the larger oolites and pisoli-
tes develop the subspherical shape mentioned above. This change
may be recorded in the concentric bands; the inner bands of the
oolite shown in plate XI, figure 1, are elliptical and conform to the
elongate shape of the core, but with increased size this is lost and
the outer rings are nearly circular.

There are at least two kinds of matrix enclosing the oolites.
The first, and perhaps the most common, is a clear, crystalline
calcite (sparry calcite of Folk, 1959) like that shown in tigures
4 to 6 of plate X. The second type is a finely granular matrix
(microcrystalline calcite of Folk, 1959) having a texture like that
of the oolites and material coating the fossils (pl. XI, figs. 2, 6).
The latter may be present with the clear calcite (pl. XI, fig. 1)}
but commonly they are separated into distinct beds (see below).
Clear, crystalline calcite of this type is rather common in lime-
stones and its origin has been the subject of considerable discus-
sion; some authors have interpreted the sparry calcite as a primary
feature of the rock while others have regarded it as the product of
recrystallization from a finer textured rock. The term recrystalli-
zation is a broad one and, as noted by Bathurst (1959, p. 13)
probably covers several rather different processes, but in the pres-
ent report my principal concern is whether this is a primary tex-
ture of the rock developed at the time of deposition, or whether
it is sccondary, developed by “recrystallization” at some later date
and thereby obscuring the original texture. In a recent paper on
limestone classification Folk (1959, p. 29-36) considers most clear
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sparry calcite to have originated as a primary part of the rock,
although he does recognize some as the product of recrystallization.
Bathurst (1959, p. 13), in an interesting paper on limestone dia-
genesis, recognizes at least six different processes of which two,
granular cementation and rim cementation, are developed by
chemical precipitation at the time of deposition. This is a dif-
ficult problem to settle conclusively, but I strongly suspect that
much of the clear, crystalline calcite in the Keel member is a
primary feature, probably corresponding in origin to the granular
cementation of Bathurst (with some, minor, rim cementation).
There are two principal lines of evidence pointing to this con-
clusion: (1) In some parts of the Keel the oolites cemented by
clear calcite are concentrated into clearly defined beds which al-
ternate-with beds of oolites that are cemented by the finely granular
calcite; these correspond with beds defined by different size
oolites. (2) There is very little evidence in the Keel pointing to
recrystallization; most of the oolites have well-defined, even bound-
artes which do not exhibit any “corrosion”. This does not, of
course, rule out recrystallization, but it does seem probable that
this process has had a minor effect on the Keel and that the pre-
sent texture is essentially the same as that formed at the time of
deposition. It might be added that clear calcite is also found as a
cementing material in other Hunton strata (e. g. Fittstown) where
1t also gives evidence of being a primary texture. For a further
discussion of this topic see BOIS D’ARC FORMATION, and
FITTSTOWN MEMBER, Environment of deposition.

The same evidence cited above for the sparry calcite, sug-
gests that the finely divided, granular calcite which makes up the
oolites, coats the fossils and locally serves as a matrix, is also a
primary feature of the rock. This, of course, raises the question
as to why there are two types of material cementing the oolites.
Folk (1959, p. 20) suggests that sparry calcite cement occurs where
the currents were strong enough to sweep away the finely divided,
microcrystalline coze. This is a possible explanation, although
the intimate interbedding within the Keel of these two types of
matrix make this mechanism a little difficult to understand. Some
additional remarks are made on the origin of the Keel .colites in
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the section on environment of deposition, although this particular
question is left unanswered.

Subdivisions of the Keel member. In the castern part of the
Arbuckle region the Keel member can be locally subdivided 1nto
three submembers. On those sections (P9, P10, J1) where this has
been observed, the upper and lower parts retain their typical, gray,
oolitic character, but the middle part is a brown, thinly laminated
limestone (plate 1V, figure 1). I discussed this three-fold divi-
sion at some length in 1957 (p. 12-14, fig. 5) and the present re-
marks will be confined to some additional observations on the
lithologic character of the middle laminated unit. This middle
unit was first observed by Reeds (1911, p. 259) in the Coal Creek
area (my section P9) and was called a “yellowish shale bed”. Ac-
tually it is a thinly laminated, grayish orange (10YR 7/4) calcilu-
tite. ‘The insoluble residues are not high, one specimen from P9
yielded 7.8 percent, and 2 paralodion peel shows 1t is composed
largely of finely divided carbonate with very little fossil material;
the only fossils «collected are a few fragments of a colonial tetra-
coral. The strata‘above and below have a characteristic Keel oolite
lithology, but no oolites have been observed in the laminated part.
A similar Keel lithologic sequence has been observed at P10, four
or five miles to the northwest. The threefold division is also pre-
sent at J1, southwest of Wapanucka, but the lithology of the middle
part.is somewhat different. This unit retains its laminated ap-
pearance, but the rock 1s composed in large part of irregular frag-
ments of limestone ranging up to one half inch in length. - Some
of these pebbles are clearly fragmentary oolites which still retain
their concentric and radial structure. Other fragments do not
show this structure and are much too large to be derived from
oolites, but even these have a granular texture like that of the
oolites (pl. XI, fig. 4). In fact all of the fragments in this rock
have a texture exactly like that found in the typical Keel-oolites ,and
this suggests that all had a similar origin. The matrix 1s partly clear
crystalline calcite and partly finely divided carbonate and insoluble
debris (see above). This type of lithology has been observed at
one other locality; Call in the Criner Hills. At this place, how-
ever, there is no threc-fold division and all of the Keel member
consists of oolites mixed with irregular fragments having the same
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granular texture. The oolites and fragments are set in a matrix
of clear calcite (plate XJ, figure 5). The fossils in this rock, like
those in the more typical Keel oolite, are coated with a layer
of material having the same granular texture as the oolites and
fragments.

Environment of deposition: The origin of oolites 1s a com-
plex problem and even a summary of the literature is beyond the
scope of this report. Undoubtedly there are different kinds of
oolites originating in different ways. Even within the Chimney-
hill formation there appear to be two different types of oolites:
(1) the Keel type, and (2) the Ideal Quarry type, which is quite
different in structure and believed to have a different origin (see
under Keel-Ideal Quarry contact). It has, however, been possible
by a study of thin sections and peels to assemble enough detailed
information on the Keel lithology to permit some observations
on this topic. Perhaps the most conspicuous feature of this rock
is the similarity between the granular texture of the oolites, the
texture . of the material coating the fossils, and the texture of parts
of the matrix, a similarity that can hardly be fortuitous and which
seems to suggest that all originated in the same manner. Thas
granular texture could be secondary, possibly the result of recry-
stallization from aragonite to calcite, but if this is the case it
appears to have uniformly affected all parts of the Keel member
throughout its area of outcrop. Moreover, if recrystallization did
occur it had little effect on such primarily rock parts as the fossils,
because their boundaries remain sharp and uncorroded (see dis-
cussion above). It is difficult to avoid the conclusion that a rock
of this fabric and texture was deposited in warm, shallow water
which was sufficiently saturated with calcium to coat all debris
with a layer of this material. The degree of saturation at times
must have been great enough to cause precipitation of the cal-
cium as layers which actually engulfed the oolites. Such an en-
vironment would presumably be unfavorable for most forms of
life, an interpretation supported by the general paucity of fossil
material. Possibly the fossils that are present were washed in
from other areas having a more favorable environment.

The exact method by which the Keel oolites developed is
unknown. Their structure and symmetry suggest a mechanical
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and/or chemical rather than organic origin as the high degree of
sphericity would seem to rule out algal action. It is generally
stated that oolites form in saturated waters that are actively agi-
tated by wave or current action (Illings 1954, p. 41-44; Beales 1958,
p- 1874-1875; Folk 195, p. 22). The Keel furnishes some evidence
of current or wave action as it is locally cross-bedded and in at
least two places (J1, Call) there is evidence of breakage, but con-
sidered as a whole this member does not appear to represent a
sediment deposited in strongly turbulent water.

There is a possible comparison between the fragmental facies
developed at J1 and Call (sce Subdivisions of the Keel member)
and some of the deposits forming on the Bahama Banks today.
Illings (1954, p. 26; Beales 1958, p. 1869) indicates that many of
the carbonate pellets found on the banks today are not the result
of mechanical disruption of a previously formed sediment, but
are produced by aggregation of precipitated calcium carbonate
particles. It is possible that some of the Keel carbonate fragments,
such as those illustrated on plate XI, figure 5, could have formed
in this manner. Supporting such an hypothesis is their texture,
these fragments having exactly the same granular texture as do
the oolites and pisolites. It should, however, be kept in mind that
there is evidence at JI of mechanical disruption, because broken
pieces of oolites are present.

Keel-ldeal Quarry contact. This contact appears to be grada-
tional and in most outcrops exposing both members it is difficult
to determine where one ends and the other begins (sece IDEAL
QUARRY MEMBER, Ideal Quarry-Keel contact). The typical
Keel lithology is; however, quite distinct from that of the Ideal
Quarry. The latter is a bioclastic calcarenite composed in large
part of fossil material. Some of the fossil debris is coated with
concentric layers of calcite (pl. X, figs. 1-2), but this coating 1s
irregular and crinkly, nowhere developing the sphericity attained
by some Keel oolites. Moreover, the Ideal Quarry oolites are only
scattered through the rock and are in no case closely packed as are
the Keel oolites. The Ideal Quarry appears to represent a deposit
laid down in a normal Paleozoic marine environment which was
favorable for life. If the oolites are properly interpreted as algal,
and this seems reasonable, then they must have been deposited in
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fairly shallow water (i.e. within the zone of effective light penetra-
tion). In the Keel member, however, the fossil content drops
sharply and the dominant rock constituent becomes the oolites.
Most of these oolites show a radial as well as concentric internal
structure and their outlines, at least of the larger ones, are nearly
circular. Such a marked lithologic change must indicate a change
in the environment of deposition. Quite possibly this involved a
shoaling of the water accompanied by an increase in the concentra-
tion of calcium (see above). The change from Ideal Quarry to
Keel deposition does not seem to have been accompanied by with-
drawal of the sea and emergence as all the evidence points to
continuous deposition from one to the other. The age of these
two members has not been precisely determined, but the available
faunal evidence suggests they are closely related.

Keel-Cochrane contact: The Cochrane is a glauconitic, bio-
clastic calcarenite which is sharply and abruptly marked off from
the Keel. The actual Keel-Cochrane contact has been observed at
a number of places and in every case it can be precisely and easily
located. At section M12A a rock specimen bridging this contact
was collected; a peel made from this specimen brings out the
marked lithologic change and even shows the truncation of oolites
along the contact.

There is substantial regional stratigraphic evidence for an un-
conformity between the Keel and the Cochrane members. In no
place have I observed the Cochrane in direct contact with the
Sylvan, but this shale is so rarely exposed that the chance of find-
ing such an exposure is slight. There are, however, many arcas
where no Keel or Ideal Quarry have been observed and since the
limestones of the Chimneyhill are resistant and make excellent
outcrops it seems reasonable to assume that in these areas the
Cochrane rests directly on the Sylvan. The inferred relation of
the Cochrane to the Keel-Ideal Quarry is shown in the strati-
graphic sections of panel III, plate C; the geographic distribution
of the Keel-Ideal Quarry is given in figure 12.

Thickness and distribution: 'The Keel member has been
combined with the Ideal Quarry member on the isopach map,
figure 12. In most areas where one member is present the other
is also present, so this map gives a reasonably accurate picture of
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the distribution of the Keel. The Keel commonly ranges from
one to three feet in thickness, but on the Lawrence uplift it is
four to five feet thick (P1) and near old Hunton townsite (C1) it
reaches 11 feet. In those places where the middle laminated mem-
ber is developed (P9, P10, J1) the total Keel (including all
three submembers) is 10 to 14 feet thick.

Fossils and age: 'The Keel member is sparingly fossiliferous
and it is difficult to extract satisfactory specimens from the rock.
Reeds (1911, p. 261) listed four species from his Oolitic member
(which included the Ideal Quarry) and Maxwell (1936, p- 54)
listed a total of nine species from the Keel member. I have col-
lected a small fauna from the Keel at the Lawrence Quarry of the
Ideal Cement Company. These fossils have not been carefully
studied, but a preliminary check indicates the following species:
Cyclonema? sp., Modiolopsis? sp., Pterinea? sp., Dictyonella sp.,
Clorinda cf. C. thebesensis Savage, Leptaena sp., Resserella sp. (see
Amsden 1958, p. 14), Rhynchotreta? cf. R.? thebesensis multistriata
Savage, Halysites sp. This fauna appears to be distinct from that
of the Cochrane member.

The Keel member. has commonly been correlated with the
Alexandrian (Reeds 1911, p. 258; Maxwell 1936, p. 53). In 1957
(p- 16) I tentatively accepted this correlation, and at this time have
no further information on the age of the Keel member.

COCHRANE MEMBER

The type locality of the Cochrane member is near Chimney-
hill Creek in the SEY of section 5, T. 2 N, R. 6 E., Pontotoc
County (panel I; plate A, panel II). This is the Chimneyhill unit
which Reeds (1911, p. 260) called the glauconitic member. It
is well exposed along the banks of a small stream which enters
Chimneyhill Creek from the south; see my stratigraphic section
P1, in the APPENDIX. For a further discussion of the nomencla-
tortal history see Amsden 1957 (p. 16, fig. 2).

Lithology: The Cochrane is a bioclastic limestone, typically
a calcarenite, with scattered grains of glauconite. On a fresh
surface it is generally a light-gray (N8), in places with some shade
of orange (10YR 8/2) or green (10Y 6/2), and weathering to a
medium-gray (N6 to N7). The bedding is commonly irregular,
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ranging from six inches to two feet in thickness (pl. II, fig. 2).
but in many areas it is obscure (pl. II, fig. 1). This irregular to
obscure bedding is one of the most distinctive features of the Coch-
rane and stands in marked contrast to the evenly and conspicuously
bedded character of the overlying Clarita member (compare the
Cochrane illustrated on plate II to the Clarita illustrated on plate
IIT).

In many parts of the Arbuckle Mountain region the Cochrane
strata carry chert in the form of irregular nodules and slightly
clongate lenses. This is generally light in color, but in a few places
is almost black. Cochrane chert is common on the Lawrence up-
lift, and in the outcrop belt extending south to old Hunton town-
site. Chert is also present in the exposures to the south of Wapan--
ucka, from sections J5 to A2, but is rare or absent throughout much
of the central Arbuckles. It is again common in the western areas,
being present in much of the Cochrane from eastern Carter County
west to section Cal0 (it is also present in M15 and M17, south and’
west of Davis). I have not observed any Cochrane chert in the
Criner Hills region. Locally the chert has a brecciated texture:;
see discussion under FRISCO FORMATION, Lithology.

The HCI acd insolubles of the Cochrane member are low.
of 23 specimens tested only two are over S5 percent, with the re-
maining samples falling between 0.5 percent and 3.5 percent. The
frequency distribution of these residues is shown in figure 13; this
graph is based on the analyses given in the chapter on CHEMICAL
ANALYSES, APPENDIX.

Glauconite commonly makes up most of the insoluble resi-
dues, although some samples include a substantial amount of spongy
silica, much of this being clearly a secondary silica representing the
incomplete silicification of fossils. In addition the residues carry
some silt size, clear, subangular (rarely subrounded) quartz, but
in all cases this detrital material makes up less than one percent of
the total rock. Some of these grains have a roughened appearance
which may be the result of secondary growth of quartz on the
silt partlcles I have not observed any detrital material which is
well rounded or frosted, nor have I seen any ranging into a sand
size, and if such is present is must be rare. Arenaceous Foramini-
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fera are rare in the HCI residues. Acetic acid residues carry a small
microfauna composed largely of conodonts (see Cochrane-Clarita
contact).

Cochrane member
HCI| insoluble residue

Number of specimens tested

. - L 1 1 1

L ! 1 1

1 1
0.5 o 1.5 20 25 30 35 40 45 50 55 6.0
Percent HCI insoluble - residue

Figure 13. Frequency diagram showing the distribution of HCl inscluble
residues in the Cochrane member of the Chimneyhill formation.
The data for this are given in the APPENDIX.

The glauconite content of the Cochrane is variable (sce
STRATIGRAPHIC SECTIONS, APPENDIX). In some beds
the grains are relatively large and numerous enough to be con-
spicuous in a hand specimen, whereas in others the glauconite
content is so reduced that it is not readily seen. The exact percent-
age of glauconite has not been determined for any specimen, but
as it makes up a significant part of most HCI residues (fig. 13) it
probably ranges between 5 and 2 percent. It is present in the form
of small grains few of which exceed a millimeter or so in diameter.
The color is some shade of medium to dark green, commonly a

grayish green (10GY 5/2) to olive green 5GY 3/2). Most of the
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grains are in the form of rounded nodules with a polylobate out-
line. Irregular cracks may be present and these sometimes pro-
duce an external shape not unlike that a miniature septarian con-
cret.on (pl. XVII, fig. 6). Much of the glauconite represents the
filling of hollow fossils such as ostracods and gastropods, and others
have the unmistakable shape of sponge spicules, although whether
this last type represents the filling of the hollow core (or a fossil
mold), or is an actual replacement is not known (pl. XVII, fig.

5).

The Cochrane is a high-calcium limestone. The CaCO, con-
tent from 23 analyses ranges from 93 percent to 99 percent with
most specimens falling between 96 and 98 percent. The MgCO,
content 1s low on all specimens tested; the maximum is 1.6 per-
cent and most are 1 percent or less as shown in figure 14.

Cochrane member

Number of specimens fested

0.2 0.9 0.6 0.8 IiO 1.2 .4 1.6
Percent MgCOg3

Figure 14. Frequency diagram showing the distribution of MgCO. in the
Cochrane member of the Chimneyhill formation. The data
for this are given in the’ APPENDIX,
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The Cochrane is composed in large part of fossil material, and
most paralodion peels and thin sections show well over 50 percent
recognizable fossil debris. The texture is dominantly a calcarenite
although some of the coarser parts range into a calcirudite. Many
of the fossils are pelmatozoan plates as shown in the thin section
illustrated on plate XII, figure 5; however, other fossils do contri-
bute and in some beds to a substantial degree (pl. XII, fig. 6). ‘The
matrix enclosing the fossils is in part a finely divided carbonate
and in part clear crystalline calcite (pl. XII, fig. 6; sce discussion
under KEEL MEMBER, Lithology). In places this clear calcite
matrix appears to “corrode” the fossil outlines, suggesting some
recrystallization. A number of peels and sections show what ap-
pears to be fragmentation of the fossils, although it is sometimes
difficult to separate this from the effect of recrystallization; several
specimens do indicate breakage, possibly quite extensive, and the
Cochrane is probably in part a thanatocoenose.

Environment of deposition: It is not possible on the basis of
the evidence now available to determine the precise environment of
deposition for the Cochrane member, but certain lithologic and
stratigraphic features do give some clues. This member is essen- '
tially a lime sand, composed in large part of fossil debris, with a
low insoluble detrital content. This points to an offshore, shelf
type of deposit (outer neritic or outer sublittoral; Hedgpeth 1957,
figs. 1, 3) well removed from any land-derived clastics. Not much
can be said about the temperature, although a rich shelly marine ‘
deposit of this type suggests warm water. At least a part of the
Cochrane is believed to be a thanatocoenose (see above) which
would necessitate some movement of the organisms after death,
but this movement was probably not extensive and certainly there
is no evidence in the bedding or other rock features pointing to
deposition in a turbulent environment.

The significance of glauconite in respect to the problem of
environment is difficult to ascertain. Recently Cloud (1955, p. 490-
491; see also Burst 1958) has tried to outline the physical limits
of glauconite formation. He notes that most present day glauco-
nite deposits develop in marine waters of normal salinity, main-
ly on the continental shelves away from large streams. They are
oenerallv neritic and mostly in the upper part of the 10 to 400
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fathom range, although not confined to this zone. An environ-
ment of this general character seems to fit in with, and perhaps
even reinforce, the inferred environment of deposition as deduced
from other evidence (see above). Cloud goes on to note that
the sedimentary influx (presumably land-derived insoluble debris)
is probably slight in glauconitic limestones and most such deposits
are associated with detrital calcareous sediments in which algae,
corals and Bryozoa are rare. No algae have been observed in the
Cochrane limestone and although some corals and Bryozoa ap-
pear to be represented they are not a conspicuous part of the
fauna.

Cochrane-Keel contact. The Cochrane is lithologically quite
unlike the underlying Keel member from which it is separated by
an unconformity. This unconformity does not represent a great
time span, but it does involve uplift and sufficient eroston to re-
move the Keel-Ideal Quarry members locally, allowing the Coch-
rane to rest directly on the Sylvan (see KEEL MEMBER, Keel-
Cochrane contact).

Strata overlying the Cochrane members The Cochrane 1s over-
lain in most areas by the Clarita member from which it is separated
by an unconformity; for a discussion of this contact and a com-
parison of these two members see under the CLARITA MEM-
BER. In several places the Clarita member is absent and the Coch-
rane is directly overlain by post-Chimneyhill beds (panel I, plate
C). It is overlain by the Henryhouse in a few places: this is the
relationship in parts of the eastern Arbuckles, on the belt extend-
ing from Lawrence uplift south to Atoka County (stratigraphic
section A-A, panel III, plate C); it is also the relationship at sec-
tion Ca7, in the castern part of Carter County, and at section L1
in the southern part of the Criner Hills. The Cochrane is direct-
ly overlain by the Devonian (either Haragan or Bois d’Arc for-
mations) over quite a large area in Johnston and Atoka Counties
(stratigraphic sections A-A and B-B, panel III, pl. C). The Henry-
house, Haragan and Bois d’Arc formations can be easily distin-
guished from the Cochrane by their more argillaceous character.

Thickness and distribution: The Cochrane is the most widely
distributed member in the Chimneyhill formation. It is pres-
ent in all of the Hunton outcrops which I have examined except
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for the belt north and west of Ravia, where all of the Hunton
is absent, and a small area south of Davis (it is entirely absent at
M6, and is only two or three inches thick at MI2A). In most
outcrops the Cochrane is the thickest member of the Chimneyhill
and in the area south of Wapanucka attains its maximum of 57
feet (J1). The thickness and distribution are shown on the isopach
map, figure 15. It should be kept in mind that the thickness
shown on this map is the result of several factors in addition to
any variation which may have existed in the primary deposit. The
Cochrane has been affected in one place or another by three un-
conformities: (1) post-Cochrane pre-Clarita, (2) post-Clarita pre-
Henryhouse, and (3) post-Henryhouse pre-Devonian. In those
areas where the Cochrane is directly overlain by the Devonian some
removal of strata may have taken place on each of these uncon-
formities (i. e. at three different times). See panel III, plate C,
and discussion under Szrazz overlying the Cochrane contact.

Fossils and age: The Cochrane limestone is richly fossiliferous
although it is difficult to break out satisfactory specimens. Reeds
(1911, p. 261) listed about a dozen species, and Maxwell (1936, p.
60) recorded two dozen species distributed as follows: six corals,
four bryozoans, four brachiopods, two gastropods, two cephalo-
pods, and six trilobites. I have also collected a small fauna from
the Cochrane although most specimens are fragmentary. At
Henryhouse Creek (Cal-B) I found a number of well preserved
specimens of Triplesia which are similar to T. alata Ulrich and
Cooper from the Brassfield near Batesville, Arkansas.

Arenaceous Foraminifera are present in some HCI acid resi-
dues and both arenaceous Foraminifera and conodonts can gen-
erally be found in acetic acid residues. The Cochrane microfauna
1s not nearly as abundant as is that of the Clarita member.

Reeds (1911, p. 258) and Maxwell (1936, p. 57) assigned the
Cochrane to the Lower Silurian and correlated it with a part of the
Alexandrian strata. I do not have any detailed paleontologlcal evi-
dence at this time to fully substantiate this age assignment; but ¢he
general character of the fauna together with its stratigraphic posi-
tion indicates an early Silurian age.
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CLARITA MEMBER

The type locality for the Clarita member (Pink-crinoidal mem-
ber of Reeds) is near old Hunton townsite, in the NW4 sec. 8, T.
1S., R.8E., Coal County, Oklahoma (panel I). A relatively thick
sequence is also well exposed along Chimneyhill Creek (C1), and
thinner sections of this member may be seen at many other places
in the Arbuckle Mountain and Criner Hills regions. For addi-
tional information on the nomenclatorial history see Amsden 1957

(p. 19).

Lithology: The Clarita is a bioclastic limestone which com-
monly has scattered pink pelmatozoan plates. This rock exhibits
wide textural variations, although throughout much of its outcrop
area it is predominantly a calcilutite (some megafossils are pre-
sent even in the finest parts). In some areas, notably the north-
eastern part of the Arbuckle region, it develops a coarse facies and
ranges into a calcarenite or even locally to a calcirudite. The
Clarita section on Chimneyhill Creek (P1) can be divided into two
parts, an upper sequence which is dominantly a calcarenite, and a
lower part which is dominantly calcilutite. Farther south, in the
arear around old Hunton townsite (C1) the calcarenite and cal-
cilutite textures are interbedded. Locally the Clarita becomes quite
coarse, as at section P9 near Coal Creek, where beds of calarudite
result from a strong concentration of trilobites.

The Clarita generally weathers to a medium-gray (N6 to
N7), but on a fresh surface the color is affected by textural changes
and thus shows more variation. The calcilutite lithology is com-
monly a yellowish-gray (5Y 7/2) to pale-clive (10Y 6/2) with
scattered pelmatozoan plates which are orange-pink (10R 7/4 to
10R 6/6). The coarser textured parts generally have a much high-
er concentration of pelmatozoan debris and this gives the rock
an overall orange-pink color.

The Clarita is evenly bedded, the individual beds being uniform
and ranging up to six or eight inches in thckness (plate III).
Throughout its cutcrop area this evenly and conspicuously bedded
character is one of the most distinctive features of the Clarita and
generally serves to distinguish this member from the underlying
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Figure 1. Clarita member of the Chimneyhill formation. Note the evenly
bedded character of this member. This picture was taken in the NW¥% sec. 9,
T. 2 N.,, R. 6 E., Pontotoc County (unit C of stratigraphic section P3; see
APPENDIX).

Figure 2. Close-up view of the outcrop shown in figure 1.
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Figure1l, Middle laminated calcilutite of the Keel member, This picture taken
in the NW74 sec. 22, T, 1 N., R. 7 E., Pontotoc County (unit A of stratigraphic
section P9; see APPENDIX).

Figure 2. Henryhouse formation; t#pe extended 1 foot. This picture taken in
the NW sec, 9, T. 2 N., R. 6 E., Pontotoc County (unit G of stratigraphic sec-
tion P3; see APPENDIX).
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Cochrane; compare the Clarita illustrated on plate III to the Coch-
rane illustrated on plate II (the Clarita-Cochrane contact is illus-
trated in Amsden 1957, pl. I, fig. A, and pl. 11, fig. 1 of the present
report).

Orange-pink plates are common in the Clarita member and
Reeds called it the Pink-crinoidal member. Peels and thin sections
show most of these pink plates to have the characteristic porous
texture of the echinoderm skeleton (see plate XII, fig. 2), although
it is generally not possible to identify them more precisely.  Since
the great majority of Silurian Echinodermata were stalked they
are here termed pelmatozoan plates, and in all probability many
do represent crinoids (Amsden 1957, p. 20). It should be emphasiz-
ed that such plates are not confined to the Clarita member, and
in some areas they are common in the Cochrane member (see
Clarita-Cochrane contact).

The lower foot or so of the Clarita is commonly more argll-
laceous than the rest of the member and this generally weathers
to produce a covered interval and a break in slope. Maxwell, who
was the first to mention this zone (1936, p. 61), described it as a
shale and noted that it was present throughout the Arbuckles. I
have also found it to be widely distributed, although in most
places it is an argillaceous limestone or marlstone rather than a
true shale. In the vicinity of old Hunton townsite (C2) this basal
zone carries 19 percent HCI insoluble residues, and at M5, north
of Dougherty, it carries 22 percent HCL residues. 1 have, how-
ever, observed a true shale at Price’s Falls (M12A) where there 1s
two feet of red and green shale (93 percent HCI insoluble residue)
between the typical Clarita limestone and the Cochrane limestone.
This basal argillaceous zone can be helpful in locating the Clarita-
Cochrane boundary because even where it is covered there is gener-
ally a topographic break.

The upper part of the Clarita in many areas has an increased
silt-clay content and resembles the Henryhouse (see Strata over-
lying the Clarita member). 1 have observed this condition in many
parts of the outcrop area, although on most sections it involves
only a foot or so of beds. There are, however, a few places,
notably in parts of Murray County south of Davis, where a sub-
stantial thickness of the Clarita member is quite marly (see dis-
cussion below).
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The HCI insoluble content of the Clarita ranges from a frac-
tion of a percent to almost 20 percent as shown in figure 16 (the
lower shaly zone discussed above is not included on this figure).
It should be noted that the typical, gray, pink pelmatozoan litho-
logy has a much more restricted insoluble content, generally less
than 6 percent. The higher residues shown on figure 16 represent,

Clarita member
HCl insoluble residue
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Figure 16. Frequency diagram showing the distribution of HCl insoluble
residues in the Clarita member of the Chimneyhill formation.
The data for this are given in the APPENDIX.

for the most part, the upper, more shaly zone. In most places this
upper shaly portion is only a foot or so in thickness, but locally
it is thicker and at section M8 the upper 12 feet has a relatively high
insoluble content. This section, which is shown in figure 54, is
also interesting because it has a mottled red color like that of the
overlying Henryhouse; a similar red mottling has been observed
in the Clarita at section Ca6 near Coal Creek.

The HCI insoluble residues are almost entirely in the clay-
silt size range, with only a small percentage ranging into a fine
sand. Residues which have been washed to remove the clay con-
sist largely of silt size, clear, subangular quartz; only rarely are
these grains subrounded and few show distinct frosting. Some
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mica is generally present along with minor amounts of pyrite
and glauconite (I have not investigated the heavy mineral suite).
Arenaceous Foraminifera are common and in many samples con-
stitute a substantial part of the residue. The Foraminifera range
throughout the Clarita, being present in both the upper and the
lower shaly parts; in fact the HCI insoluble residues do not appear
to show any significant change, either in grain size or lithologic
character in the different parts of the Clarita.

On the basis of the data now available I do not detect any
marked geographic pattern in the distribution of HCI residue
percentages. The averages are plotted on the map shown in figure
17, and although there is a slight increase in eastern Murray Coun-
ty (T.1S., Rs. 2-3 E.) this is probably not enough to indicate a sedi-
ment source; quite possibly a more intense sampling of this mem-
ber would produce a more uniform pattern.
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Figure 17. Map showing the distribution of HCI insoluble residues in the
Clarita member of the Chimneyhill formation. Note that the
figures given are averages, in some instances of widely varying
percenlages. The hasal, shaly part of the Clarita is excluded.
The data for this are given in the APPENDIX.
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The CaCO; content of the Clarita member ranges from 87 o
99 percent (one specimen from the lower shaly zone yielded only
78 percent CaCO,). The MgCO; content is invariably low; the
highest sample tested had approximately 2 percent, and most had
less than 1 percent as shown in figure 18.

7F Clarita member .
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I'igure 18. Frequency diagram showing the distribution of MgCO; in the
Clarita member of the Chimnevhill formation. The data for this
are given in the APPENDIX.

The Clarita is a bioclastic limestone and most peels and thin
sections show well over 50 percent fossil material. One of the
more common lithologic types is shown in figure 2 of plate XII
and consists of megafossils set in a finely divided matrix. This
matrix is predominantly a calcilutite texture, being composed
in part of finely divided carbonate and insoluble material; how-
ever, a significant part of it consists of recognizable fossil debris,
probably in part fragmentary, but also including some more or



CLARITA MEMBER 57

less complete microfossils. The acetic acid and HCI acid residues
invariably carry a substantial microfauna of conodonts, arenaceous
Foraminifera and inarticulate brachiopods, many being complete,
unbroken specimens. Undoubtedly in many of the Clarita beds
this microfauna is large enough to make an appreciable contribu-
tion to the bulk of the fine matrix.

The typical calcarenite texture consists of numerous mega-
fossils set in a matrix of clear, crystalline calcite (sparry calcite of
Folk, 1959) as shown in figure 3, plate XII (some clear calcite is
also present in the calcilutites, but it is much more common in the
coarser parts). Some of the fossil boundaries, especially the pel-
matozoan plates, appear to be “corroded”, indicating recrystalliza-
tion, but the close association of the clear calcite with the cal-
carenites, which appear to be concentrated into fairly well mark-
ed beds, suggests that it is a primary part of the rock (see dis-
cussion under KEEL MEMBER, Lithology). Some fossils appear to
be broken, indicating movement after death, but as the calcarenites,
like the calcilutites, are evenly bedded this movement must have
been subdued. The coarse-textured parts of the Clarita carry a
microfauna similar to that of the calcilutites.

Pelmatozoan plates (pl. XII, fig. 2) are common in the Clarita
throughout its outcrop area, but these are not everywhere the dom-
inant fossil. Brachiopods, trilobites, ostracods, Mollusca and others
are present, and any one of these groups may be locally so strong-
ly concentrated as to be the principal fossil. The thin section
illustrated in figure 1, plate XII, is composed in large part of ostra-
cods, and I have observed a bed on section P9 that is made up
mostly of trilobites. As noted above the conodonts and Foramini-
fera are almost invariably present and in some places are abundant.
In the more argillaceous parts of the Clarita the fossil content 1s
reduced and these beds grade into a fossiliferous marlstone. The
megafaunal content of such beds is generally greater than that of
cither the Henryhouse or the Haragan marlstone, and the micro-
fossil content is everywhere greater (see Strata overlying the Clarita
member.)

Environment of deposition: The more significant lithologic
and biologic characteristics for reconstructing the depositional en-
vironment would seem to be the following: (1) Its evenly and
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conspicuously bedded character. (2) It is a clastic limestone com-
posed in large part of fossil material; fragmentation of the fossils
is not extensive and in some beds is at a minimum (I have collect-
ed well-preserved specimens from the calcarenite facies, including
brachiopods with the two valves in conjunction). (3) The in-
soluble residues, commonly less than 10 percent, are almost entire-
ly in the silt-clay size, the latter being mostly clear, subangular
quartz; arenaceous Foraminifera locally contribute substantially to
these residues. (Many of the Foraminifera, as well as the conodonts
from the acetic acid residues, are well-preserved, complete speci-
mens). (4) The fauna is large and varied, and includes Foramini-
fera, brachiopods, mollusks and trilobites; corals are present, but
there is no evidence of reef development, nor have I observed any
calcareous algae. These features would seem to point to a shelf
type deposit (outer neritic or outer sublittoral; Hedgepeth 1957, p.
18) with some access to land-derived detrital material. The sea
must have been inhabited by a prolific invertebrate fauna, includ-
ing many benthonic types. Sufficient current action was present
to cause some reworking of the skeletal debris, but the amount
of movement must have been slight and much of it was probably
buried essentially in situ. In this connection it should be kept in
mind that the Clarita member occupies a considerable geographic
area (fig. 19); its fossil content never appears to be concentrated
into “shell” banks, but is distributed uniformly throughout the
member, making up the bulk of the rock in most places. Neither
the character of the bedding nor the lithologic composition is
compatable with desposition in turbulent water.

The lithologic composition of the Clarita, exciuding glau-
conite, differs primarily from that of the Cochrane in its increased
detrital (insoluble) content (see Strata wunderlying the Cochrane
member). Both members have glauconite, but in the Clarita
this mineral is a very minor part of the insolubles, whereas it is
the dominant one in the Cochrane insolubles. Since the origin
of the Cochrane glauconite is unknown, there is no way to tell
precisely how its environment differed from that of the Clarita,
but undoubtedly the Jatter was deposited in an area more accessible
to quartz silt and other land-derived clastics than was the Coch-
rane. It 1s interesting in this connection to recall Cloud’s (1955,
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p- 49) suggestion that at least some glauconite appears to form in
an environment where the sedimentary (i. e. insoluble debris)
influx is slight.

Strata underlying the Clarita member: The Clarita is gen-
erally underlain by the Cochrane and in most places these two
members can be easily distinguished by their contrasting litholo-
gies. The Clarita is a conspicuously and evenly bedded limestone
(pl. III) which commonly carries many pink pelmatozoan plates.
In contrast the typical Cochrane has highly irregular beds which
are commonly obscure (pl. II), and with many scattered grains
of glauconite. These two members, both in a characteristic litholo-
gic expression, are exposed in contact in a small quarry in the
NEY, SEY sec. 30, T. 3 N,, R. 6 E. (pl. II; Amsden 1957, pl. I,
fig. A). Excellent and complete exposures of these two members
may also be seen on Chimneyhill Creek (P1), and in many other
areas throughout the Arbuckle Mountain region and the Criner
Hills.

Unfortunately there are some areas where the Cochrane loses
its typical glauconite character and develops many pink pelmato-
zoan plates (Amsden 1957, p. 21-22). In all probability this mem-
ber is nowhere completely free of glauconite, but in some places
the amount is sufficiently reduced to make it difficult to find in
the field. Pelmatozoan debris is a common constituent of the
Cochrane in all parts which I have investigated (sce COCHRANE
MEMBER), and it is not uncommon for some of these plates to
have a faint pink color. However, locally the pink color becomes
pronounced and when this is accompanied by a reduction in
the glauconite content it produces a rock not unlike the Clarita.
As a rule the differences in bedding characteristics, plus the pre-
sence of chert in the Cochrane, will aid in separating the two mem-
bers, but even these features are not always developed sufficiently
to make the separation certain. The Clarita and Cochrane faunas
are believed to be distinct, although only rarely can megafossils be
extracted from either member. I believe the microfossils, notably
the conodonts which can almost always be recovered from acetic
acid residues, are of great value in distinguishing these members.
A preliminary study indicates that at least the conodonts from
these two members are distinct, and in my opinion a careful study
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of these fossils will furnish valuable data, not only for use in
surface exposures, but also in the subsurface (see Fossils and age;

also Amsden 1957, p. 22).

An excellent example of this change in lithologic character
may be seen in the Cochrane exposures in the outcrop belt south
of Wapanucka which includes my sections J1, J4, J5. Some of
the Cochrane strata in this area develop a striking pink pelmato-
zoan lithology, and the stratigraphic relations are further com-
plicated by the local removal of the Clarita by post-Chimneyhill
erosion. This problem is discussed and illustrated (fig. 50) in the
APPENDIX under sections J1, J4, J5. The upper part of the
Cochrane on Henryhouse Creek (Cal-C) has many pink pelma-
tozoan plates, but here it is more easily distinguished from the
overlying Clarita by its obscure bedding and marked glauconite
content. There is also a considerable amount of pink pelmatozoan
material in some of the Criner Hills Cochrane outcrops.

A period of erosion is believed to separate the Cochrane from
the Clarita. The unconformable nature of this contact is shown
in the quarry located in the NE¥ SE sec. 30, T. 3 N, R. 6 E.
(Amsden 1957, pl. I, fig. A) where the Clarita-Cochrane contact
can be seen to cut across the bedding at a low angle. Further
evidence of this unconformity can be found in the Hunton outcrop
belt extending from Price’s Falls west to U.S. Highway 77 (fig.
52; T.1 S, R. 2 E.). At Price’s Falls only two to three inches
of Cochrane is present, while at M12B, only 100 yards or so to
the west, this member has thickened to four feet; at M7 it 1s two
feet and at M6 it appears to be completely absent, the Clarita rest-
ing directly on the Sylvan. These relations, a part of which are
illustrated in figure 53, point to uplift and erosion between the
deposition of the Cochrane and the Clarita, although the quantity
of beds removed does not appear to have been large judging from

the widespread distribution of the Cochrane member (fig. 155~

panel III, pl. C).

The Clarita rests on the Cochrane member in almost all
areas, as is shown in panel III, plate C. I have not observed it in
direct contact with the Keel member, although at M12A, as noted
above, only a few inches of Cochrane is present. At M6, a short
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distance west of M12A, the Clarita appears to rest directly upon
the Sylvan.

Strata overlying the Clarita member: In most places the
Clarita is overlain by the Henryhouse formation. These two strati-
graphic units are separated by an unconformity and can, for the
most part, be easily distinguished on lithologic characters. The
Clarita is a gray, bioclastic limestone with scattered pink pelmato-
zoan plates, and an acid-insoluble content that is generally less
than 10 percent. On the other hand the Henryhouse is a thin-
bedded, yellowish-gray marlstone with an insoluble content which
generally falls between 15 and 30 percent; the fossil content varies
but only rarely comprises as much as 50 percent of the rock (com-
pare pl. III with pl. IV, fig. 2, and pl. V, fig. 2; also pl. XII, figs.
1-3 with pl. XIII, figs. 1-2.) It is, however, not uncommon for the up-
per part of the Clarita to become more argillaceous and as the silt-
clay content increases the rock becomes yellowish-gray, loses its
pink pelmatozoan plates, and resembles the Henryhouse.  This
generally affects only the upper foot or so, although in a few places
it may be interbedded with the more typical Clarita lithology (e. g.
M10). Rarely a substantial thickness of the Clarita member 1s
involved, one of the more extreme examples being at M8 where
the upper 12 feet develops a marlstone-type lithology as shown in
figure 54; some of the more argillaceous portions of this 12-foot
zone have a lithology which is strikingly similar to that of the
overlying Henryhouse formation, even to the presence of red mott-
ling (red mottling is also present in the Clarita member at Ca6).
It has been suggested that these upper shaly beds represent tran-
sitional strata bridging the gap between deposition of the Clarita
and the Henryhouse. The evidence which I have assembled,
however, indicates that the Henryhouse strata are distinctly younger
than the Clarita, from which they are separated by an erosional un-
conformity. The unconformable nature of this contact 1s shown 1n
the Hunton outcrop belt just west of the Washita River (Ca7; see
panel III, pl. C), where the Henryhouse rests directly on the Coch-
rane; a similar relationship appears to be present in Love County
(L1, L2) and in the area north of Bromide (panel II, pl. B). The
megafauna of the Clarita is different from that of the Henryhouse
(see Fossils and age), although in most places this cannot be used
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in the field to separate the two owing to the great difficulty of col-
lecting satisfactory specimens. The Clarita does, however, carry
a prolific microfauna of arenaceous Foraminifera and conodonts,
and this fauna can be recovered from most acetic acid residues
(arenaceous Foraminifera are also common in the HCI residues).
This microfauna is not confined to the bioclastic, pink-pelmato-
zoan lithology, being almost equally well developed in the more
shaly part of the Clarita. In contrast the Henryhouse has an
impoverished microfauna; a few of the acetic acid residues which
I have examined do have rare arenacecus Foraminifera and cono-
donts, but most appear to be barren. A prel:minary check in-
dicates that at least the conodonts of the Clarita are different from
those of the Henryhouse; however, the abrupt decline in the micro-
fauna between the Clarita and the Henryhouse is useful in defining
the contact even without detailed species 1dentification. It should
be noted that this abrupt decline is present where the Clarita is
directly overlain by the Haragan formation as the Devonian forma-
tions also have an impoverished microfauna.

The Clarita member is locally overlain by Devonian strata.
On section Ca9, in the vicinity of Coal Creek, the Haragan marl-
stone rests directly upon the Clarita. Since the Haragan is litholo-
gically similar to the Henryhouse, the discussion above pertaining
to the Clarita-Henryhouse contact will apply equally well to
the Haragan. The removal of the Henryhouse strata in the Coal
Creck area and elsewhere (panel III, pl. C) is the result of the
post-Henryhouse pre-Devonian period of uplift and erosion; this
is discussed under the chapter on the DEVONIAN.

Thickness and distribution: The distribution and thickness
of the Clarita member are shown in the isopach map, figure 19
(see also panel III, pl. C). This member reaches its maximum
thickness in the outcrop belt extending from old Hunton townsite
to the Lawrence uplift, locally attaining a thickness of 45 feet. It
1s absent in most of the area extending from Atoka County west
to Mill Creek town, but is again present in much of Carter and
Murray Counties, although generally thinner than in the north-
castern Arbuckle region. The Clarita is present, although thin,
throughout much of the Criner Hills area; it appears to be absent
from the southernmost Hunton exposures in Love County.
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The pattern shown on the isopach map, figure 19, is largely
the result of two post-Clarita periods of erosion. The first of these,
which preceded the deposition of the Henryhouse, did not cause
extensive truncation of the Clarita as this member is commonly
present where the Henryhouse is present. The second period of
erosion, which took place in post-Henryhouse time, was much
more extensive and in some areas all of the Silurian strata were
removed at this time (see discussion under DEVONIAN).

Fogsils and age: 'The Clarita limestone is composed in large
part of fossils, although it is difficult to extract satisfactory speci-
mens. Reeds (1911, p. 261) listed about two dozen species from
his Pink-crinoidal member (equals Clarita), and Maxwell (1936,
p. 67) recorded 15 species from his Dillard member (also equals
the Clarita), including three corals, two brachiopods, two gastro-
pods, two cephalopods, and six trilobites. I have collected a small
fauna of megafossils from the Clarita member, most specimens
coming from sections P1 and Cl. This includes a number of
trilobites (mostly fragmentary), some snails and several brachio-
pods. None of these fossils has been studied in detail, but a pre-
liminary examination points to a similarity to the St. Clair of
Arkansas (Thomas 1926, p. 385401, pl. 54; I have also examined
the collections of St. Clair brachiopods in the U. S. National Mu-
seum). Among these Clarita brachiopods are some which resemble
“Spirifer radiatus” Thomas (not Sowerby), “Spirifer (delthyris)
[sic] sulcatus” Thomas (not Hisinger), “Camarotoechia” arkansana
Thomas and “C.” marginata Thomas; in addition there is a Trip-
lesiq which 1s similar to, if not identical with, T'. praecipta described
by Ulrich and Cooper (1936, p. 346, pl. 48, figs, 10, 11; pl. 50, fig.
3) from the St. Clair near Batesville, Arkansas. The Clarita also
has a large fauna of arenaceous Foraminifera; about 60 species
have been described from the Chimneyhill formation by Moreman
and Ireland, and most of these probably came from the Clarita
member (Amsden 1956, p. 7-14; 1957, p. 24). In addition this
member has a number of conodonts, and almost any specimen of
Clarita limestone which is digested in acetic acid will yield cono-
donts, inarticulate brachiopods and arenaceous Foraminifera (the
latter are also common in the HCI residues). Recently I have
digested a specimen of St. Clair limestone from the type area near
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Batesville, Arkansas, in acetic acid and recovered a substantial mi-
crofauna, including conodonts, inarticulate brachiopods and arena-
ceous Foraminifera. A cursory examination of these microfossils
shows rather marked similarities with those from the Clarita.

It should be emphasized that the foregoing tentative faunal
comparison is with the St. Clair fauna of Arkansas. The St. Clair
of northeastern Oklahoma, as now defined, may well include more
faunal zones than either the Clarita or the St. Clair of the type
area. Huffman (1958, p. 31-33) suggests that the St. Clair of
northeastern Oklahoma includes correlatives of the Henryhouse-
Bainbridge, Waldron, Clarita and Brassfield, and in his faunal
list he provisionally identifies a number of Henryhouse brachiopods.
At the present time I have little new information bearing on the
relationship of the St. Clair of northeastern Oklahoma with the
Hunton group. I have made a small collection of fossils {rom
the St. Clair in the Marble City area; a preliminary check fails
to show much similarity with the Clarita fossils, but this collection
is too small and fragmentary to be diagnostic. Several samples
from the upper part of the Oklahoma St. Clair were digested in
acetic acid, but no microfossils of any kind were recovered from
the residues.

Reeds (1911, p. 258) assigned his Pink-crinoidal member
(equals the Clarita) to the Lower Silurian (Alexandrian). Some
years later Ulrich (1927, p. 32) removed this member to the Middle
Silurian and correlated it with the St. Clair of Arkansas. Max-
well (1936, p. 136) followed Ulrich’s age assignment, but Miller
(1956, table 1) referred all of the Chimneyhill to the Albion
(Amsden 1957, p. 24). The data now available to me point to a
correlation with the St. Clair of Arkansas, a formation generally
assigned a Niagaran or Middle Silurian age. Eventually T hope
to complete a study of the major faunal clements in the Clarita

fauna, including a comparison with fossils from the St. Clair
of Arkansas and the St. Clair of Oklahoma.
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HENRYHOUSE FORMATION

The type locality of the Henryhouse formation is on Henry-
house Creek, about 3 miles east of Woodford (my sections Cal,
Cal(2); SEY sec. 30, T. 2 S.,, R. 1 E.). The thickest and most
fossiliferous exposures of this formation are located on the Law-
rence Uplift, Tps. 2-3 N., R. 6 E. The formation is also thick in the
westernmost outcrops of the Arbuckle region (Ca9), although the
fossil collecting is not good in this area. For additional informa-
tion on the nomenclatorial history see Amsden 1957, p. 26-27.

Before proceeding further with a description of the Henry-
house some discussion is needed on the application of the term
formation to Henryhouse and Haragan strata. These two units
combined made a well-defined lithologic unit (which I have in-
formally designated the Hunton marlstone; Amsden 1957, p.
25), but the only practical method of distinguishing one from the
other is by means of the fossils, the Haragan bearing a Helder-
bergian fauna and the Henryhouse an early Upper Silurian fauna.
Therefore, in those areas where the Henryhouse is overlain by the
Haragan the boundary between them is defined in terms of con-
trasting faunas rather than contrasting lithologies. If a formation
1s defined as a mappable lithologic unit, and certainly many strati-
graphers so define it (Amer. Geol. Inst., Glossary, p. 114; Dunbar
and Rodgers 1957, p. 259), then the Henryhouse and Haragan do
not separately make valid formations. As a general rule I also
prefer to define formations in terms of lithologic rather than
faunal characteristics, but the present instance seems to be a justi-
fiable exception. First, the Henryhouse and Haragan belong in
different geologic periods, one being Devonian and the other
early Late Silurian in age. Moreover, they are separated from one
another by an erosional unconformity of some magnitude (see
panel III and discussion under DEVONIAN, Pre-Devonian uncon-
formaty). Perhaps the most important reason of all 1s the fact
that the Bois d’Arc formation 1s a facies of the Haragan, but has
no relationship whatsoever with the Henryhouse. For a complete
discussion of the Henryhouse-Haragan relationship see below,
Strata overlying the Henryhouse.
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Figurel. View of Cedar Hill (SE4 sec. 4, T. 2 N., R. 6 E., Pontotoc County)
showing a typical glade produced by weathering of Henryhouse marlstone. All of
the strata in this pieture are Henryhouse except for a thin cap of Bois d’Arc and
Haragan at the top of the hill (stratigraphic section P3; see APPENDIX).

AT

Figure 2. View of a small Henryhouse outcrop which has weathered to a glade
surface with little or no vegetation; tape extended 1 foot. This is a small ex-
posure on the west side of the road, SE% sec. 32, T. 3 N., R. 6 E., Pontotoc County
(P7; see APPENDIX).
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Figure 1. Chert nodules in the Cravatt member of the Bois d’Are formation
(case is 3 inches wide). About 4 miles west of Wapanucka, SW¥ sec, 18, T. 2
S., R. 8 E,, Johnston County (stratigraphic section J6-D; see APPENDIX).

Figure 2. Porous, brown-weathering chert nodules in the basal part of the
Cravatt member, Bois d’Arc formation. Top of Cedar Hill, SE¥% sec. 4, T. 2 N.,
R. 6 E., Pontotoc County (stratigraphic section P3, unit AA ; see APPENDIX).
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Lithology: The Henryhouse is a silty and argillaceous calci-
lutite which 1s here called a marlstone (this term is discussed in the
chapter on STRATIGRAPHIC SECTIONS, APPENDIX). Its
fossil content varies widely, fossils being common in some areas
such as the Lawrence Uplift, and rare in others. The color is char-
acteristically some shade of yellowish gray (5Y 7/2 to 5Y 8/4),
rarely with a greenish cast (10Y 8/2). Beds of reddish brown (10R
5/4) to reddish gray (10R 4/2) are present in some areas. This red
color may be in the form of solid red beds which are interbedded
with the typical, yellowish-gray strata, or, more commonly, it is
developed as a red mottling. The Henryhouse strata on the Law-
rence Uplift are almost entirely free of red color, but in other
areas such beds may be present, and in the vicinity of Henryhouse
Creek (Cal, Cal (2) ) about 65 percent of the formation is red or
mottled red and yellowish gray. It should be emphasized that
red beds are not confined to the Henryhouse. This color is known
to be present in the underlying Clarita member (Ca6; M8, see fig.
54), and in the overlying Haragan (P10) and Bois d’Arc (Ca8)
formations.

The Henryhouse 1s thin bedded, the beds ranging up to three
inches (pl. IV, fig. 2) and commonly weathering with an ir-
regular, “nodular” appearance (pl. V. fig. 2). The Henryhouse
and overlying Haragan marlstone generally disintegrate to pro-
duce rubble-covered slopes which are relatively free of vegetation,
bearing only scattered clumps of grass and a tew juniper trees (pl.
V, fig. 1). Such bare, weathered areas, often called glades (Ams-
den 1957, p. 27), make the best collecting localities as the fossils
commonly weather out free.

The HC1 insoluble residue content of the Henryhouse varies
greatly, the lowest specimen tested yielding about 7 percent and
the highest almost 50 percent. The average of 64 analyses (rock
specimens) is 20 percent, and the frequency distribution of
these analyses is shown in figure 20. Almost all of the residues
fall in the clay-silt size range, few ranging into a fine sand. The
washed residues consist largely of clear, subangular, silt size quartz.
Some mica is generally present, but other minerals are rare (locally
pyrite is common and in some beds pyrite nodules up to an inch
or more in diameter are moderately plentiful; I have collected
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some well-formed clusters of pyrite crystals at M18-G). Arena-
ceous Foraminifera are absent from most residues, although I have

seen a few specimens; Ireland has described three Henryhouse
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Figure 20. Frequeney diagram showing the distribution of HCI insoluble
residues in the Haragan formation (above) and the Henryhouse
formation (below). The Henryhouse specimen Call (49%)
and the Haragan bioclastic calcarenite PI-U (2%%) are not
included. The data for this are given in the APPENDIX.




HENRYHOUSE FORMATION 69

species (see Amsden 1956, p. 15). Silicified fossils are rare in
the Henryhouse formation, and few insoluble residues yield evi-
dence of even incipient silicification. I have not observed any
chert in the Henryhouse. The geographic distribution of the HCI
insoluble residues is shown in figure 21. For a further discussion
of the acid insolubles see below under Strata overlying the Henry-
house formation.
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Figure 21. Map showing the geographic distribution of the HCl insoluble
residues in the Henryhouse formation. Note that the figures
given are averages, in some instances of rather widely varying
percentages. The data for this are given in the APPENDIX.

A number of acetic acid residues have been prepared and a
few of these have yielded rare conodonts and arenaceous Foramini-
fera. 'The paucity of the Henryhouse microfauna stands in marked
contrast to the abundance of these fossils in the Clarita member

(see CLARITA MEMBER Strata overlying the Clarita member).

Most Henryhouse beds have a low MgCO; content. The aver-
age of 64 rock analyses is 3.2 percent, but as shown in the frequency
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diagram (fig. 22), the strongest concentration is below 2 percent.
The geographic distribution of MgCO, 1s also variable, as shown
in figure 23. There is a marked concentration on the Lawrence
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Figure 22. Frequency diagram showing the distribution of MgCQ. in the
Haragan formation (above) and the Henryhouse [formation
{helow). The data for this are given in the APPENDIX.
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Uplift where the rock specimens and the channel sample (Bur-
well 1955, p. 9) all show a magnesium content above the average.
The highest analysis obtained is 24 percent at section Ca4 in the
eastern part of Carter County, but on this section the Henryhouse
is directly overlain by the Woodford and this may represent local
dolomitization associated with the Woodford unconformity. A
further discussion of the Henryhouse MgCO, is given below
under Strata overlying the Henryhouse.
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Figure 23. Map showing the geographic distribution of MgCO. in the
Henryhouse formation. Note that the ligures given are averages,
in come instances of rather widely varying percentages. The
data for this are given in the APPENDIX.

A rather interesting relationship is shown in the analyses
from sections Cal and Cal (2) (APPENDIX). These two sections
describe the Henryhouse in its type area; Cal(1l) covers the some-
what weathered strata exposed on a glade about 300 feet west of
Henryhouse Creek, whereas Cal (2) is based on the relatively fresh
rack exposures in the bed of the creek. Six Henryhouse specimens
were collected from the glade section (section Cal) and these aver-
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age 33 percent HCI insolubles, a percentage which is substantially
higher than the average of 20 percent (7 specimens) obtained from
section Cal(2) in the creek bed. Since these sections are only 300
feet apart it would seem reasonable to interpret the difference as
due to the greater leaching of the more deeply weathered glade
exposures. The CaCO; content seems to confirm such an inter-
pretation as it averages 75 percent on the creek exposures (Cal. (2))
and only 65 percent on the glade exposures (Cal); some MgCOs;
also appears to have been leached as it averages 3.9 percent on the
creek exposures (Cal(2)) and only 1.1 percent on the glade expo-
sures (Cal). This factor undobtedly affects many of the analyses
given in the APPENDIX as most of the sections which I have
described cover more or less deeply weathered exposures. Even if
the analyses do tend to have the HCI insolubles increased at the
expense of the carbonate fraction, this is not thought to be signif-
icant in making relative comparisons (i. e. Henryhouse with
Haragan) as most of the analyses are of rock samples taken from
outcrops which have undergone about the same degree of weather-
ing.
The CaCO, content of the Henryhouse beds ranges from 37
to 91 percent, the average being 76 percent. This average, based
on the rock analyses given in the APPENDIX, is higher than the
66.7 percent obtained by Burwell (1955, p. 9) from an analysis
of a 40-foot channel sample; however, his specimen came from the
Lawrence Uplift where the Henryhouse has, as noted above, a
substantially higher dolomite content than is normal in other areas.
Burwell’s data are also interesting because they include analysis
of other elements in addition to calcium and magnesium.

Several thin sections and a number of paralodion peels have
been prepared (pls. XII and XIIT). These show the Henryhouse
‘to be primarily a calcilutite bearing scattered fossils. Excluding
fossils, the fragments making up the matrix rarely exceed 0.05 mm,
and most are much smaller. A substantial part of the rock is
composed of silt and clay size insoluble debris (see above) which
is clearly detrital material derived from outside of the basin of
deposition. The finely divided carbonate fraction is difficult to
study owing to its small size. This is the material Folk (1959, p.
8) terms microcrystalline calcite ooze, and which he considers to
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form as a “chemical or biochemical precipitation in sea water,
settling to the bottom and at times suffering some later drifting by
weak currents.” It is further classified as an orthochemical con-
stituent which originates as a “normal precipitate”. Folk illus-
trates (pl. 2, fig. 16) a specimen of Devonian Hunton (presumably
Haragan) marlstone as an example of a biomicrite; i. e. fossils set
in a matrix of microcrystalline ooze. It is possible that some of
the pieces making up the finely divided carbonate of the Hunton
marlstones may be clastic (allochemical) in origin, but it must be
admitted that these marlstones give every evidence of deposition
in quict waters (see HARAGAN FORMATION, Environment of
deposition) where comminution of fossil debris was at a minimum.
It should be kept in mind, however, that the marlstones (such
as those illustrated on plates XII and XIII) include a substantial
account of clay and silt size clastic insoluble detritus (terrigen-
ous).

Fossils are scattered through this finely divided matrix in
varying degrees of concentration. On most specimens the recog-
nizable fossil debris appears to be well below 50 percent (pl. XIII,
figs. 1, 2), and on some specimens isolated fossils are widely dis-
persed, although I have never seen a Henryhouse thin section or
peel that did not show some organic material. A few Henry-
house beds carry more than 50 percent fossil material, and in rare
instances it is sufficiently concentrated to approach a bioclastic
limestone (pl- XII, fig. 4). This is, however, unusual, and most
Henryhouse beds have less than 25 percent recognizable organic
material. For the most part, Henryhouse fossils appear to be
randomly distributed and oriented, with litte tendency toward
concentration into well-defined beds. In this connection it should
be noted that most Henryhouse fossils are well preserved and show
little or no evidence of abrasion.

Environment of deposition: The Henryhouse is lithologically
and stratigraphically so similar to the Haragan that the two must
have been deposited under similar conditions, and therefore a
discussion of this topic is deferred to the HARAGAN FORMA-
TION.

Strata underlying the Henryhouse formation: The Henryhouse
is separated from older Hunton strata by an erosional uncon-
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formity. This unconformity is not of great magnitude in terms of
strata removed and throughout much of its its outcrop area the
Henryhouse rests upon the Clarita member of the Chimneyhill
formation (the Henryhouse-Clarita relationship is discussed under
the CLARITA MEMBER; see also panel I, pl. C).

The unconformable nature of the pre-Henryhouse boundary
1s shown in the stratigraphic relations at the south end of the old
Hunton townsite belt (panel II, pl. B). In the southernmost
portion, around section Cl, the lower part of the Hunton consists
of Cochrane, Clarita, Henryhouse and Haragan, in ascending
order. A short distance north of CI, the Clarita member is cut
out under the pre-Henryhouse unconformity and the latter rests
on Cochrane beds. Unfortunately, throughout much of the cen-
tral and northern parts of this outcrop belt the lower part of the
Hunton marlstone is covered so that the Henryhouse-Chimneyhill
relations are not observable. The Henryhouse may again be ob-
served in direct contact with the Cochrane member at section Ca7
in the eastern part of Carter County. No Clarita beds were seen
in sections L1 and L2 in the southern part of the Criner Hills,
and the Henryhouse is presumed to rest upon the Cochrane. I
have not observed the Henryhouse in contact with the Keel or
Ideal Quarry members of the Chimneyhill formation. The above
cited stratigraphic relations (shown on panel III, pl. C), plus the
marked faunal differences between the Henryhouse and earlier
units (sce below, Fossils and age) point to a period of emergence
and erosion prior to the deposition of the Henryhouse:

Strata overlying the Henryhouse formations. The Henryhouse
is separated from the overlying Devonian strata by an unconformity
of some magnitude. This unconformity is discussed in the chap-
ters on the SILURIAN (unconformities) and DEVONIAN, and
is illustrated in the maps and stratigraphic sections on panel IIL

The Henryhouse is overlain by the Haragan formation through-
out most of its outcrop area. I have observed the Bois d’Arc in
direct contact with the Henryhouse in only one small area on the
Lawrence Uphft (P8; see illustration and discusston in Amsden
1657, p. 30-31, fig. 6, pl. IT figs. A-B). In a number of places the
Lower Devonian strata have been removed by post-Hunton =rosion,
thus bringing the Woodford in contact with the Henryhouse. This
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condition can be seen in the northern part of the Lawrence Uplift
(panel III, pl. A), in the eastern part of Carter County (Ca3,
Cad, Ca5, Cab, Ca7), in the vicinity of Camp Classen (MI15), and
in parts of the Criner Hills (Cal3, Cal4). The pre-Woodford
unconformity is shown on the subcrop map, panel III, plate A,
and on the stratigraphic sections, panel III, plate C).

The relationship of the Henryhouse to the Haragan is one
of the most interesting features of Hunton stratigraphy. Litholo-
gically these formations are alike, and I have not been able to
discover any feature, other than fauna, which can be consistently
used to separate the two. Moreover, in only one place have I
found clearly defined physical evidence of an unconformity (sec-
tion P8, Bois d’Arc Creek; Amsden 1957, p. 31, text fig. § pl. II,
figs. A, B; footnote, p. 34). The Henryhouse-Haragan boundary
1s thus an excellent example of a paraconformity as that term is
used by Dunbar and Rodgers (1957, p. 119). The only reliable
method of distinguishing Henryhouse from Haragan strata is by
means of the fossils, and it is fortunate that the faunal evidence is
clear and unambiguous, both in terms of the local faunal succes-
sion and in terms of regional faunal succession. The faunal evi-
dence has already been discussed at some length (Amsden 1958A,
p- 15-16, 145-147; 1958B, p. 24-26) and the details will not be re-
viewed here, but a general survey of the nature of the evidence
scems to be warranted since the validity of paraconformities has
recently been questioned. Two types of evidence can be adduced
with respect to the Henryhouse-Haragan unconformity: the first
1s concerned exclusively with the biostratigraphic relations within
the outcrop area, and the second with the relative ages as deter-
mined from regional and world-wide Silurian-Devonian relation-
ships. Both sets of data point to a time gap and break in the
sedimentary record of some magnitude, but the one here stressed
15 the first. Within the outcrop area of the Arbuckle Mountains
and Criner Hills the Henryhouse and Haragan faunas are every-
where distinct; where the two are in contact the faunal boundary
is sharply defined and repeated collecting across this boundary
shows absolutely no transitional faunas whatsoever bridging the
gap between the two. In places the Haragan fauna rests upon the
Henryhouse, in other places on the Chimneyhill, and even locally
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on the Sylvan (panel III, pl. C), but regardless of its stratigraphic
position it is everywhere a well defined faunal entity, and this is
equally true of the Henryhouse. This relationship is brought out
in the described stratigraphic sections and accompanying faunal
lists given in the APPENDIX (especially P3, P8, M1, Cal). The
evidence for this relationship is completely independent of the
age assigned to either of these faunas, or to any stratigraphic or
faunal relationship which may exist in the type area of the Silurian
and Devonian (or any place else for that matter). One may not
agree with the interpretation of the facts as given in this report,
but the Henryhouse-Haragan paraconformity cannot be suppressed
or eliminated on the grounds that the Silurian-Devonian relations
in the type area or elsewhere have been misinterpreted. In actual
fact, the local evidence for a post-Henryhouse pre-Haragan uncon-
formity is fully supported by the age relationship of these two
faunas as determined from a comparison with faunal successions
as determined in other areas. The Haragan is early Devonian
(Helderbergian) and the Henryhouse is early Late Silurian (Lud-
lovian), and thus the two are separated by a time interval covering
most of the Late Silurian.

I have already described and illustrated the Henryhouse-Hara-
gan lithologic relations (1957, p. 30-32, text fig. 6, pl. II, figs. A,
B; See also fig. 56 of the present report) and therefore will limit
the present discussion to supplying some additional information
on the HCI insoluble residues and MgCO; content of these forma-
tions. Both formations are predominantly calcilutites which are
composed of finely divided insoluble and carbonate particles, most
of which fall in the silt-clay size range- Fossils are scattered
through this fine-textured matrix in varying amounts (compare
figs. 1 and 2 with 3 and 4 pl. XIII). The composition of the HCI
insoluble material is substantially the same in both formations, the
washed residues (clay removed) being composed largely of silt
size, subangular, clear detrital quartz (no study has been made of
the heavy mineral suite). In both formations the quantity of in-
soluble material varies widely from bed to bed, and the range of
variation is roughly the same. However, when a number of analy-
ses are compiled it appears that the Henryhouse has a greater quan-
tity of insoluble detritus than does the Haragan. A frequency
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diagram (fig. 20) shows that the range (6% to 44%) and the
average (20%) in the Henryhouse is greater than the range (6%,
to 31%,) and the average (16%,) in the Haragan. A more signi-
ficant comparison can be made if the insolubles are broken down
and compared by separate stratigraphic sections as had been done
in figure 24. Eight of the ten sections for which comparative data
are available have distinctly different (average) amounts of in-
solubles in the Henryhouse than in the Haragan, whereas only
two (M2, M17) have approximately equal residues; on all but
two (M10, M17) the Henryhouse is the larger. The geographic
distribution of residues (averages) of the Henryhouse (fig. 23)
also has little in common with the Haragan (fig. 29). I would
infer from the foregoing data that the Henryhouse and Haragan
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Figure 24. Bar diagram comparing the Henryhouse and Haragan HCl in-
soluble residues from 10 different stratigraphic sections. The
amount shown for each section is an average; the figure in
parenthesis (7) indicates the number of analyses on which the
average is based. The data for this are given in the APPENDIX.



78 HENRYHOUSE FORMATION

were dzposited under similar conditions; in both considerabls silt-
clay size extra-basinal detritus was available, the amount varying
from place to place and from time to time. On the whole the
Henryhouse received the greatest quantity of material although in
a few places the amount was about equal, and, quite locally, the
relative proportions were reversed. This evidence, although admit-
tedly tased on a rather small number of analyses, seems to fit ‘n
well with the faunal evidence that the two formations were de-

posited in different seas at diffcrent times (Amsden 1958A, p.
15-16).

The distribution of MgCQ, in the HenryhouseﬂHara‘gan se-
quence would appear to be somewhat different from that cf the
HCI insoluble residues. The frequency diagram, figure 22, shows
a similar pattern for both formations. Excluding the highest
Henryhouse analysis of 24 percent (which is discussed below), the
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range (%% to 119,) and the average (3.2%,) of the Henryhouse
1s similar to the range (1% to 104,9,) and average (2.3%,) of the
Haragan. A more interesting comparison can be made if the
MgCO, analyses are broken down and compared by stratigraphic
sections as has been done in figure 25. Six of the ten sections
illustrated show a Henryhouse-Haragan MgCO, average that is
nearly the same. On section P8 the amount is somewhat dif-
ferent but the two are alike in having a magnesium content that
is far above the average; on this section the lower part of the
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Figure 26. Bar graph showing the distribution of MgCO. in the Hunton
group at sections M1 and M2, This is based on analyses of
rock samples, each asterisk (*) representing a single analysis.
The vertical height of the bar opposite each asterisk is related to
the stratigraphic divisions which I recognized when describing
the sections. The stratigraphic and chemical data for this are

given in the APPENDIX.
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Cravatt member also has a MgCO,; content well above the av-
erage (fig 4). There are three sections (C2, M1, M2) in which
the quantity of MgCO, is substantially defferent from that of the
Haragan. On one of these, C2, the break in MgCO; content ap-
pears to take place at or near the Henryhouse-Haragan boundary
(se¢e APPENDIX), but in the other two sections the big increase
in MgCO; is not rclated to this boundary, taking place within the
Haragan formation. This is clearly shown in figure 26 which is
a diagram prepared to show the range and distribution of MgCO;
in the Hunton group at sections M1 and M2. The geographic dis-
tribution of MgCO, in the Henryhouse (fig. 23) also has some
similarity to that of the Haragan (fig. 30), the areas of greatest
concentration (i. e. Lawrence Uplift) being the same in most
places.

Some remarks have already been made concerning the origin
of Hunton dolomite and evidence has been adduced suggesting
a secondary origin (HUNTON GROUP, Hunton MgCO;). The
foregoing data, which point to a similarity of Henryhouse and
Haragan MgCO; content might be interpreted as further support
for such an hypothesis. If the MgCO, were introduced after the
deposition of both formations, they could be expected to show
some similarity in amount and in geographic distribution, although
there would be no reason to expect a precise correlation as the
magnesium content in the Hunton is known to be quite erratic
in its development (figs. 3, 4, 5). Nevertheless a general geo-
graphic correlation could be expected in those areas which show
a higher than average amount (i. e. P8, Lawrence Uplift). If,
on the other hand, the magnesium were entirely primary (defined
to include a penecontemporaneous replacement), and if the quan-
tity were varying in different geographic areas (as the analyses
show), then such a correlation would be entirely fortuitous as the
Henryhouse and Haragan strata were laid down in unrelated seas
separated by a considerable time interval. It must, however, be
admitted that whereas the present data are suggestive, they are
really not adequate to establish with certainty a relationship be-
tween Henryhouse and Haragan MgCO; content; the similarity
that is shown on figure 24, especially on those sections showing a
low content, might be interpreted as indicating only that both
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formations were receiving insignificant amounts of MgCO; at the
time they were laid down. More analytical data are needed before
any firm conclusions can be reached.

The method whereby the magnesium was introduced, assum-
ing the hypothesis of secondary dolomitization to be correct, 1s
not clear. There is some evidence of minor dolomitization under
the pre-Woodford unconformity, but this appears to be a local
development. For example, the Henryhouse formation at Ca4
(24%,), the Cravatt member at M1 (21%,), and the Fittstown
member at M3 (119) are dolomitic where they are in contact with
the Woodford; however, most analyses of Hunton strata which are
near to, or in contact with, the Woodford do not show an unusual
MgCQ; content (see CHEMICAL ANALYSES, APPENDIX).
This effect, therefore, appears to be quite local and most of the
Henryhouse-Haragan dolomite concentration shown on the maps
(figs. 23, 30) cannot be related to the pre-Woodford unconformity.
For example, the concentration on the Lawrence Uplift affects the
Henryhouse-Haragan marlstones in an area where they are over-
lain by a thick sequence of Bois d’Arc and Frisco beds which are
low in MgCOj; (see analyses of section P8). This is also true in
the vicinity of Henryhouse Creek where both the Henryhouse and
Haragan average about 4 percent MgCQO, whereas the Fittstown
strata, which are in contact with the Woodford, average less than
one percent. |

Thickness and distribution: ‘The thickness and distribution
of the Henryhouse in the Arbuckle Mountain and Criner Hills
regions are shown on the isopach map, fig. 27. The formation
attains its maximum thickness in two areas, 247 feet in the northern-
most outcrops on the Lawrence Uplift, and 245 feet in the western-
most outcrops. From these two maxima the formation thins to the
south and east, being absent or thin throughout the central and
southeastern parts of the Arbuckles.

At the close of Henryhouse time its thickness undoubtedly
varied somewhat due to inequalities in the rate of sedimentation,
but T have no means of ascertaining the amount of this original
primary variation. Following deposition, the Henryhouse strata
were affected by two pertods of erosion (excluding, of course, the
present time); one of these took place in post-Henryhouse pre-
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Haragan time, and the other in post-Hunton pre-Woodford time.
I have indicated on the isopach map the areas where the Henry-
house is directly overlain by Woodford, because in those places
the Henryhouse thickness has been affected by both periods of
eroston. In all other areas the Henryhouse 1s directly overlain by
the Haragan and its thickness is therefore only influenced by the
post-Henryhouse pre-Haragan erosion. A further discussion of
the Henryhouse-Haragan unconformity 1s given under SILURIAN
STRATA (Unconformities) and under the DEVONIAN STRATA
(Unconformaties).

Fossils and age: The quantity of fossil material in the Henry-
house ranges widely (see above, Lizhology). In a few areas, such
as the Lawrence Uplift, it is richly fossiliferous and many well-
preserved free specimens can be collected, but in other places the
fossils are scarce and the collecting lean (Amsden 1957, p. 32).

The megafauna is strongly dominated by the brachiopods,
although locally some beds carry many corals. Both solitary and
colonial corals are present, but there is no evidence of reef develop-
ment. Individual specimens of bryozoans and trilobites are com-
mon in many places; however, these represent a relatively small
number of species. Reeds (1911, p. 262-263) recorded a substantial
megafauna of corals, bryozoans, brachiopods, crinoids, gastropods
and trilobites. Some years later Maxwell (1936, p. 71-76) listed
an even larger fauna of 104 species, including one sponge, 20
corals, three graptolites, seven crinoids, 15 bryozoans, 38 brachio-
pods, one pelecypod, five gastropods, seven cephalopods and five
trilobites. I have described 40 species of brachiopods (Amsden
1951, p. 69-96; 1958A, p. 145-157), and Decker has described 16
species of graptolites (1935, p. 434-446). A study of Henryhouse
Bryozoa is being made by T. G. Perry, but this investigation is not
completed and only a summary has been published (Perry 1958,
p. 1628-1629). Strimple has described several crinoids and in some
beds crinoidal debris is abundant. However, except for small
inadunate crinoids like Prsocrinus, complete dorsal cups are un-
common. Locally the bulbs of Scyphocrinites (“Camarocrinus™)
are abundant and there has been some attempt to use these in
working out Hunton stratigraphy. Springer was of the opinion
that these bulbs could not be identified to species, and since they
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are known to be present in the Henryhouse, Haragan and Bois d’
Arc their use as zone fossils is unreliable. My Catalog of Hunton
Fossils includes a discussion of Scyphocrinites (1956, p. 59-61) in
addition to a complete list of described and illustrated Henryhouse
fossils.

- The acetic and HCI insoluble residues are commonly barren
of microfossils. 1 have observed a few arenaceous Foraminifera
and conodonts, but in comparison with the Clarita member these
fossils are conspicuously reduced in numbers. _

The Henryhouse is commonly correlated with the Browns-
port formation of western Tennessee (Amsden 1949, p- 49) and the
brachioped faunas, in particular, are quite similar to one another
(Amsden 1951, p. 70-71). It should, however, be noted that T. G.
Perry finds considerable difference between the Bryozoa faunas of
these two formations (1958, p. 1629). The Henryhouse formation
has also been correlated with the Bainbridge limestone of Missouri,
the Louisville limestone of Kentucky, and certain unnamed dolo-
mites in the Chicago area (Amsden 1949, p. 32-36).

This formation has been assigned a Niagaran (Middle Silurian)
age in the past, but more recent information points to an early
Late Silurian (early Ludlovian) age. The evidence for this re-
vised age assignment is discussed in my 1958 paper (1958A, p. 15,
147). The Henryhouse fauna is thus distinctly different in age
and in content from the underlying Clarita member (Niagaran)
and the overlying Haragan formation (Helderbergian).

HUNTON DEVONIAN STRATA

The Devonian part of the Hunton group is referable to three
formations, Haragan, Bois d’Arc and Frisco, named in ascending
order. All of these units belong in the Lower Devonian, the Hara-
gan and Bois d’Arc being Helderbergian and the Frisco Deer-
parkian in age. The Frisco is a relatively thin calcarenite which
is lithologically and faunally distinct from the underlying Helder-
bergian strata. In those arcas where the Helderbergian sequence
(Haragan-Bois d’Arc) is thick and reasonably complete, the strati-
graphic succession consists of marlstone (Haragan), followed by
cherty marlstone (Cravatt member), which grades upwards into
calcarenites (Fittstown). This change is accompanied by an ir-
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regular, but progressive decrease in the acid insolubles (figures 4,
5, 20, 36). These lithologic divisions are erratic in their develop-
ment and there is considerable evidence for local, as well as regional,
lateral graduation from one type to the other (plate C, panel III}).
The stratigraphic distribution thus points to a facies relationship
between the Haragan and the Bois d’Arc, and this interpreta-
tion is fully supported by the faunal evidence (see below under
HARAGAN and BOIS D’ARC FORMATIONS).

Unconformities: The deposition of Helderbergian strata was
preceded by a period of erosion which exposed different Silurian
formations and, in one area, the Sylvan shale (plates B, C, panel
II). The Silurian strata show considerable truncation over their
entire outcrop area, but the surface upon which the Devonian was
deposited must have been one of little relief because the total thick-
ness of Hunton Silurian (fig. 8) rarely exceeds 300 feet, and had
the pre-Devonian surface been one of much relief these strata
would surely have been pierced in many places (see SILURIAN,
Unconformities). In many places there is little or no physical
evidence of an unconformity, but locally (e. g. A2-B) a conglomer-
ate 1s present in the basal part of the Devonian.

The Lower Devonian subcrop map (panel III, pl. B) shows
that the most extensive erosion took place in the central and south-
eastern parts of the Arbuckles. Throughout much of this area
the Silurian beds are thin, and in one area they are absent. I do
not see any resemblance between the pattern shown on this map
(including the Silurian isopachous map) and the structure of the
Arbuckle region shown on the recent map of W. E. Ham (1954).

The Frisco strata are believed to be separated from the Held-
erbergian beds by an unconformity and there is some evidence of
minor pre-Frisco erosion (see section A-A’, plate C, panel III).
However, the Frisco has such a limited outcrop area within the
Arbuckle region that the information on this point is meager.

The Lower Devonian strata are everywhere overlain by the
Woodford shale from which they can be casily distinguished on
lithologic grounds. There is an erosional unconformity of some
magnitude separating the Hunton from the Woodford so that at
one place or another within the outcrop area the latter comes
into contact with all of the Hunton Devonian units. This uncon-
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formity is illustrated in plates A, C of panel III, and is discussed
under the chapter on the WOODFORD FORMATION-

Thickness and distribution: The thickness and distribution of
Devonian strata are shown on the isopach map, figure 28. The
area in which Frisco beds are present is indicated by stippling,
whereas 1n all other places the Devonian consists only of Haragan-
Bois d’Arc strata. If the Frisco outcrop is excluded, this is, in
effect, an isopach map showing the combined thickness of the
Haragan and Bois d’Arc formations (i. e. the Helderbergian part
of the Hunton). Actually the Frisco does not greatly affect the
total Devonian thickness because, except for the Lawrence Ubplift
(P11; 60 feet), this formation is generally less than 20 feet (fig. 42).

Excluding primary variations in the original quantity of sedi-
ments deposited, the thickness pattern shown in figure 28 is pri-
marly the result of post-Hunton pre-Woodford erosion. There
are several places on the map where the Devonian has been comp-
letely stripped away, allowing the Woodford to rest directly upon
the Silurian. The thickest zone of Devonian sediments is in the
area extending from Mill Creek (294 feet, J11) to old Hunton
townsite (325 feet Cl); at the latter place the Frisco is present
and the Haragan makes up a considerable part of the Helder-
bergian, but at Mill Creek the Frisco is absent and a substantial

part of the Devonian is in the Bois d’Arc lithofacies (panel III,
plate C).

HARAGAN FORMATION

The Haragan formation was named by Reeds (1911, p. 263)
for a small creck located a short distance north of White Mound.
In 1957 T designated the SEY NE4 sec. 20, T. 2 S., R. 3 E., as
the type section; this is my section M2, situated about 1,000 feet
southeast of Whlte Mound (see descnptlon and map, fig. 51, in
the APPENDIX). The Haragan strata in the White Mound
area are richly fossiliferous and many excellent collections had
been made from here before it was closed to the public. There
is also a good section of fossiliferous Haragan in the vicinity of
old Hunton townsite, although the basal part of the formation
is covered (Cl, APPENDIX; plate B, panel II). A discussion of
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the term formation as applied to the Henryhouse and Haragan
strata is given in the introductory portion of the section on the
HENRYHOUSE FORMATION, and the nomenclatorial history
of the Haragan formation is discussed in my 1957 paper (p- 35).

Lithology: The Haragan is a silty and argillacecus calcilu-
tite, or marlstone, in beds to three or four inches (Amsden 1957,
pl. II, A). Its fossil content is variable, but in most areas fossils
are common and a moderate to substantial megafauna can easily
be collected. Haragan strata are generally some shade of yellowish
gray (5Y 7/2 to 5Y 8/4), less commonly with a greenish cast
(10 8/2). In places the beds are red, or mottled red and gray
(10R 6/2; 10R 7/4; 10R 5/4; 10R 4/2); a good example of Hara-
gan red beds can be seen at section P10, southeast of Fittstown
(see APPENDIX). The Haragan marlstones (and also the Henry-
house marlstones) show little color difference between the weather-
ed and the fresh rock. 7

The Haragan is almost entirely free of chert, the chert bear-
ing portion of the Hunton Helderbergian strata being referred to
the Bois d’Arc formation (see below, Haragan-Bois 4’ Arc relation-
ship). In a few places I have included thin, discontinuous cherty
zones within the Haragan. An example of this can be seen at
section Cl, near old Hunton townsite, where a 9-foot zoné of
marlstone with tripolitic chert has been retained with the forma-
tion; these cherty beds, which form a small topographic bench,
are separated from the overlying main body of chert-bearing
strata- (Bois d’Arc) by almost 60 feet of marlstone with no chert.
This zone can be traced south for a mile or so before it disappears
as shown on the geologic map of the old Hunton townsite area
(pl. B, panel I1I), and in stratigraphic section A-A’ (pl. C, panel
III). A similar bed has been included in the Haragan at section
P10 (unit I), although here the chert 1s thinner and shows even
less lateral persistence. The significance of these chert beds is
discussed below, under Haragan-Bois d’ Arc relationship.

The Haragan characteristically has a calcilutite texture and
in only one small area on the Lawrence Uplift (P1) have I ob-
served any calcarenite. In this area the Haragan includes a lens
(maximum thickness of two feet) of bioclastic calcarenite with
the low insoluble residue (214%,) that is so typical of almost.all



HARAGAN FORMATION 89

coarse-textured Hunton limestones. This bed is overlain and
underlain by marlstone, and traced laterally may be scen to lens
out into marlstone. It is described and illustrated in the APPEN-
DIX (fig. 55) and is discussed below under Haragan-Bois d'Arc
relationship.
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Figure 29. Map showing the geographic distribution of HCI insoluble
residues in the Haragan formation. Note that the figures given
are averages, in some instances of rather widely varying per-
centages. The data used in compiling this are given in the

APPENDIX.

The HCI insoluble residue content of the Haragan ranges
widely, the highest tested being slightly over 30 percent and the
lowest 214 percent; however, the latter is from the bioclastic calcar-
enite cited above (P1-U) and the lowest residue obtained from a
rock with calcilutite texture is about 7 percent. The average of 31
analyses (rock samples) is 16 percent, and their frequency distribu-
tion is shown on figure 20 (the distribution by stratigraphic sections
is illustrated in figure 24). Almost all of the residues fall in the
sil-clay size range, few ranging into a fine sand. The washed
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residues (clay removed) consist largely of clear, subangular, silt
size quartz with some mica (no study has been made of the heavy
mineral suite). Arenaceous Foraminifera are rare or absent in
most residues; Ircland has described a few Haragan species (Ams-
den 1956, p. 39). Some of the acid residues include a few frag-
ments of silicified fossils, but on the whole the Haragan exhibits
litcle silicification. The geographic distribution of HCI insoluble
residues is shown in figure 29,

A
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Figure 30. Map showing the geographic distribution of MgCO: in the
Haragan formation. Note that the figures given are averages,
in some instances of rather widely varying percentages. The
data used in compiling this are given in the APPENDIX,

The Haragan strata have a low MgCO, content. The highest
specimen  tested yielded 10} percent, the rest falling between
1/_2 percent and 6 percent as shown in_ the frequency diagrar-n,.
figure 22; the average of 31 analyses is 2.3 percent. The dis-
tribution of MgCO; by stratigraphic sections is shown in figure
25, and its geographic distribution is illustrated in figure 30. A
complete list of analyses is given in the APPENDIX, and the
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geographic and stratigraphic distribution of MgCO, is discussed
in the chapters on the HUNTON GROUP (Hunzon MgCO,) and
th: HENRYHOUSE FORMATION (Strata overlying the Henry-
house formation).

The CaCO; content of the Haragan ranges from 66 percent
to 91 percent, averaging 80 percent. This compares with an aver-
age Henryhouse CaCO, content of 76 percent.

One thin section and a number of paralodion peels have been
prepared (pl. XIII, figs. 3, 4; Folk 1959, pl. 2, fig. 16 illustrates
a Haragan [ ?] thin section) and these show a texture and composi-
tion similar to that of the Henryhouse marlstone. The Haragan
is' primarily a calcilutite bearing scattered fossils. Excluding the
fossils, it is almost entirely fine grained, the fragments making up
the matrix rarely exceeding 0.05 mm in diameter. A substantial
part of the rock is composed of silt and clay size insoluble detritus
which was clearly derived from outside of the basin of deposi-
tion; the finely divided carbonate particles may also be, in part,
of detrital origin (see HENRYHOUSE, Lithology). The calcar-
cnite ted PIU (discussed above) is composed in large part of
fossils, but almost all of the marlstone has less than 50 percent recog-
nizable fossil debris, and a good deal of it is well below 25 per-
cent. For the most part the fossils appear to be randomly dis-
tributed and oriented, exhibiting little tendency towards concen-
tration into well marked beds. Most Haragan fossils are well
preserved and show little evidence of abrasion. .

Henryhouse-Haragan environment of deposition: The Henry-
house and Haragan strata were deposited in unrelated seas which
were separated by a time interval covering most of the Upper
Silurian epoch. These formations are, however, lithologically
co much alike that they must represent sediments deposited under
silimar conditions. Some differences are known to exist; a study of
the insoluble residues shows the Henryhouse received more extra-
basinal detritus than did the Haragan (sce HENRYHOUSE
FORMATION, Strata overlying the Henryhouse), and urdoubt-
edly a more detailed petrographic study of these rocks than I
have made would reveal other differences. Nevertheless the majot
characteristics of these formations are enough alike to-indicate that
both were laid down in similar environments.
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The Henryhouse and Haragan formations have a number of
lithologic and biostratigraphic features in common. The most
important of these, in so far as an environment of deposition is
concerned, are given below:

(1). Faunal Characteristics, ‘The Henryhouse and Haragan
faunas differ in their generic and specific composition, but are
similar in their general biologic composition. Over a hundred
species are known from each, indicating that the seas must have
teemed with life as only a small part of these ancient faunas are
believed to be preserved as fossils, even under the most favorable
circumstances. Most of these faunas (at least that part which left
a fossil record) belong to the vagrant and sessile benthos, the
latter being especially well represented by a large and varied bra-
chiopod assemblage. Both solitary and colonial corals are present
and individual specimens are common, but there is no evidence
of reef development (Cloud 1952, p. 2126), nor does there appear
to have been much tendency to concentrate into biostromes (Cloud
1952, p. 2128). I have never collected calcareous algae from the
Hunton marlstones, nor have I seen any in thin sections or peels.

(2). Distribution and preservation of fossils. The fossils
are, for the most part, extremely well preserved and show little
evidence of movement by wave or current action. Most brachiopod
shells still have their valves articulated, and many of the lacy
Bryozoa are preserved with their delicate fronds intact. The fossils
are almost nowhere concentrated into shell banks, and this, coupled
with their excellent state of preservation, points to a biocoenose.

(3). Texture. The sedimentary material which encloses the
fossils, and which makes up most of the rock, is uniformly fine
grained. The extra-basinal detritus is almost entirely in the silt-
clay size, only rarely ranging into a fine sand. The silt particles
are subangular and without frosting.

(4). Absence of shallow water features. I have examined
the Hunton marlstone throughout its outcrop area and find
an almost complete absence of cross-bedding, channeling, wave
or ripple marks, and mud cracks. The bedding tends to be
somewhat “nodular”, but except for this moderate irregularity it
1s evenly bedded.

The foregoing data seem to point clearly to deposition in
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quiet, nonturbulent water (Pettijohn 1957, p. 593) well removed
from the zone of effective wave action. The paucity of shallow-
water depositional features indicates an offshore environment, and
the fine-grained texture also suggests deposition in quiet water
with only enough movement to transport clay and silt. The bot-
tom must have been covered with a mud composed of terrigenous
and carbonate sediments. On the other hand, the rich and varied
marine fauna, predominantly benthonic, which is enclosed in what
is essentially a carbonate rock, would seem to rule out any really
deep-water, abyssal type of deposit. It is not possible on the basis
of present data to assign precise depth limits to these deposits. The
depth to which active wave action can penetrate s dependent upon
a number of factors (Pettijohn 1957, p- 593-598), and undoubtedly
varied from place to place during Paleozoic times just as it does
today. The environment outlined above would seem to correspond
roughly to the present day zone called the outer neritic or outer
sublittoral as defined by Hedgepeth (1957, p. 18-19).

Strata underlying the Haragan: The pre-Haragan uncon-
formity is discussed under the chapters on SILURIAN STRATA
(Unconformities) and DEVONIAN STRATA (Unconformities).
In most areas the Haragan rests upon the Henryhouse (pl. B, C,
panel IIT), and a discussion of these two formations can be found
in the section on HENRYHOUSE FORMATION, Strata overlying
the Henryhouse. Locally the Haragan rests upon the Clarita mem-
bers, or the Cochrane member of the Chimneyhill formation (sec-
tions A-A’ and B-B’ of plate C, panel III). The Haragan is easily
distinguished on the basis of lithologic characters from any of the
Chimneyhill members and this relationship presents no particular
stratigraphic problems. I have not observed the Haragan in con-
tact with the Keel or Ideal Quarry members.

" Haragan-Bois d’Arc relationship: 'The Bois d’Arc formation
overlies the Haragan formation in most areas, but there is substan-
tial stratigraphic and faunal evidence of a lateral, as well as a
vertical, gradation of one into the other (Amsden 1958B, p. 8-15).
These two formations are believed to comprise closely related strata
which were laid down in the same sea and, to a considerable extent,
at the. same time. This stratigraphic sequence thus represents a
facies relationship which is composed of a Haragan lithofacies
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and a Bois d’Arc lithofacies, and a Haragan biofacies and a Bois
d’Arc biofacies. A discussion of this terminology is given in the

INTRODUCTION.

The Bois d’Arc fauna is similar to that of the Haragan, both
being Helderbergian in age and closely related to the New Scot-
land of New York. Such differences as do exist can be related to
lithology and point to an ccological rather than a chronological
control. In an earlier paper 1 have discussed the relationship of
the Haragan-Bois d’Arc brachiopod faunas in some detail (Amsden
1958B, p. 13-14, 17-25, text figs. 3, 4, 5; the intimate relationship of
these two brachiopod faunas is shown in the range chart, figure
49, in the APPENDIX of the present report). A preliminary check
leaves little doubt that the other faunal elements will confirm the
evidence of the brachiopod study.

The Haragan formation is much like the Cravatt member of
the Bois d’Arc, the Haragan consisting of silty and argillaceous
calcilutite whereas the Cravatt, which is also a calcilutite, contains
varying amounts of chert. The quantity of chert in the Bois
d’Arc varies considerably; in some areas, such as the Lawrence
uplift (P3, fig- 40), chert is confined to a thin zone at the base of
the formation, whereas in other places (e. g. J11, fig. 40) it ranges
throughout the formation. A few thin chert zones have been in-
cluded within the Haragan where these can be demonstrated to be
thin and discontinuous (see above, Lithology). Except for chert,
the Cravatt member is lithologically (and faunally) much like
the Haragan, and in those areas where the basal Bois d’Arc chert
is thin the strata above are indistinguishable from the Haragan
(this contact is illustrated in Amsden 1957, pl. I, B). The Cravatt,
as a whole, does have a reduced insoluble content, its average being
11/ percent (fig. 36) as compared to 16 percent (fig. 20) for the
Haragan, but it should be kept in mind that the Cravatt average
includes the upper, more calcareous parts. In many areas the
insoluble content of the Cravatt decreases upward; beds of calcar-
enite, which are rare in the lower part, become increasingly num-
erous and finally this member grades into the Fittstown bioclastic
calcarenites which have a low insoluble residue (average 4.5%).
There is a marked difference in lithology between the typical
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Haragan and the typical Fittstown, although no well defined
boundary separates them; moreover, it should be kept in mind
that calcarenite beds do appear low in the Helderbergian sequence,
and on the Lawrence Uplift a thin bed of bioclastic calcarenite is
present in the Haragan (Pl-U; see fig. 55, APPENDIX). In gen-
eral the Haragan-Bois d’Arc strata represent a gradational sequence
which exhibits a progressive, but highly irregular, decrease upwards
in insolubles (figs. 5. 6), accompanied by an irregular, but progres-
sive increase in the quantity of fossil material (figs. 33, 34); as
the fossil content increases the rock becomes coarser grained.

There is ample evidence for a lateral, as well as a vertical, gra-
dation from one lithologic type into another. For example: the
calcarenite bed in the Haragan at P1 (fig. 55, APPENDIX) lenses
out into marlstone within a few hundred feet; the cherty beds n
the Haragan at sections P9 (unit I) and CI (unit L; see pl. B,
panel I, and pl- C, panel IIT) can be traced laterally into typical
Haragan marlstone. The regional stratigraphic relations furnish
even more convincing evidence of a facies relationship. Section
A-A’ of plate C, panel III, shows the Haragan to be thick and
‘well developed in an area extending from section P10 to Cl, whereas
to the north, on the Lawrence Uplift, this same stratigraphic posi-
tion is taken over by the Cravatt-Fittstown lithofacies. An even
more marked change takes place at the southern end of this
belt where the Haragan lithofacies is entirely replaced by the
Bois d’Arc lithofacies in a distance of about five miles. Thorugh-
out this outcrop belt extending from the Lawrence Uplift south to
Atoka County a similar Helderbergian fauna can be collected from
the Haragan-Bois d’Arc strata (Amsden 1957, fig. 4), and thus the
combined stratigraphic and faunal evidence would seem to point
unmistakably to a lateral gradation from one unit into the other.
A similar relationship is present in the area just west of Price’s
Falls (section B-B’, pl. C, panel III; fig. 53, APPENDIX), and 1in
the westernmost Arbuckle outcrops (section C-C’, pl. C, panel III).

A lithofacies map of the Hunton Helderbergian strata is shown
in figure 31. Two rock types are recognized: a Haragan lithofacies
consisting of cherty marlstones (Cravatt) and calcarenites (Fitts-
town). This map brings out the fact that the Bois d’Arc is the
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predominant facies throughout most of the Arbuckle region (see
also pl. C, panel III).

11
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Figure 31. Facies map showing the relationship of the Bois d’Arc and
Haragan lithofacies. For a discussion of this map see the text.

Haragan-Woodford contact: In some areas post-Hunton
erosion has stripped away the Frisco and Bois d’Arc strata, thus
bringing the Woodford shale into contact with the Haragan (pls.
A, C, panel III). This relationship may be seen at section M17
on U. S. nghway 77, and at M5 on the road to Price’s Falls; the
Woodford is almost in contact with the Haragan at Ca2 near
Tulip Creek, as only two feet of Cravatt beds separate the two.
This is the inferred relation at section Call near Rock Crossing in
the Criner Hills. The Woodford shale in these areas is litholog-
ically unlike the Haragan marlstone and presents no special strati-
graphic problems. The Hunton-Woodford boundary is discussed
in the section on the WOODFORD FORMATION.
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Thickness and distribution: The thickness and distribution-
of Haragan strata are shown on the isopach map, figure 32. This
formation attains a thickness of 228 feet in the vicinity of old
Hunton townsite, but in most other areas is less than 100 feet. On
this map I have indicated by stippling those areas where the Hara-
gan is directly overlain by Woodford; in all other places it is over-
lain by Bois d’Arc and is thus unaffected by post-Hunton pre-
Woodford erosion. Much of the thickness variation shown by the
Haragan is the result of lateral gradation into the Bois d’Arc litho-
facies, and for this reason the thickness pattern of the total Held-
erbergian strata in the Hunton is of more significance. This in-
formation can be obtained from the total Devonian isopach map
(fig. 28) because, excluding the small area where Frisco beds are
present (stippled), this map represents the combined Haragan-
Bois d’Arc thickness.

Fossils and age: 'The Haragan formation yields numerous
well-preserved Helderbergian fossils. In many places the Haragan
marlstones disintegrate to form glades on which the fossils weather
out free. Some of these Haragan glades, such as White Mound
and old Hunton townsite, are among the better Paleozoic collect-
ing grounds in this country. Other fine Haragan collecting areas
are located on Vines Dome (M1) and the Buckhorn Ranch (M10).

The Haragan megafauna is strongly dominated by the brachio-
pods, but it also includes a number of snails, bryozoans and tri-
lobites. Individual coral specimens are common, most being either
various species of small, solitary tetracorals, or a tabulate similar
to Favosites conicus; there appears to be no tendency to develop
 reefs. Crinoidal material is common and locally the bulbs of
Scyphocrinites (“Camarocrinus”; sce Amsden 1956, p. 59-61) are
abundant (e. g. P9, M1). The Haragan also has a large and well
preserved ostracod fauna. In 1911 Reeds (p. 264) listed about 30
species from the Haragan, and some years later Maxwell (1936,
p. 8991) recorded 82 species from his Kite group (approximately
equal to the combined Haragan-Cravatt of this report; Amsden
1957, p. 39). Maxwell’s faunal list included one sponge, five corals
one crinoid, 12 bryozoans, 37 brachiopods, three pelecypods, 14
snails, five cephalopods, and four trilobites: Since Maxwell made
his study other faunal elements have been described, including
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some graptolites, crinoids, trilobites and ostracods. My 1957
Catalog of Hunton fossils gives a list of the Hunton fossils which
had been described up to that time. In 1958 I described the Hara-
gan articulate brachiopod fauna (38 species).

Microfossils {excluding ostracods) are uncommon in the Hara-
gan (no investigations have been made of spores or other extremely
small organisms). I have observed a few arenaceous Foraminifera
in the HCI residues and 7 species have been described (Amsden
1957, p. 39). No conodonts have been found in the acetic acid
residues, but presumably they could be recovered if enough rock
were treated.

The Haragan fauna is Helderbergian in age and closely re-
lated to that of the New Scotland beds of New York. It is believed
to correlate with the Ross limestone (Ross limestone-Birdsong
shale) of western Tennessee, and the Bailey limestone of Missouri.
This fauna, or one which is very similar, appears to be present
in the Pillar Bluff limestone of central Texas (Barnes, Cloud and
Warren, 1945, p. 166-169). For a more extended discussion on
the age and correlation of the Haragan formation see Amsden
(1958A, p. 18-24).

BOIS D’ARC FORMATION

Reeds (1911, p. 265) named the Bois d’Arc formation for ex-
posures along Bois d’Arc Creck on the Lawrence Uplift. In the
original description he included all of the upper Hunton strata in
this formation, but some years later (1926, p. 13) he removed the
upper, massive-bedded limestones and placed them in his Frisco
formation. Reeds’ description of these formations are brief, but
there is little doubt that his Bois d’Arc and Frisco formations are
essentially the same as used in this report. There are good ex-
posures of this formation along Bois d’Arc Creek, in the NWij
sec. 11, T 2N., R. 6 E. (P8, P11), but a thicker and more complete
section is exposed along Chimneyhill Creek in the SE} sec. 4, T.
2N, R.6E., and in 1957 (p. 39) I designated this as the typé section
(see geologic map, pl. A, panel II). There are also fine sections of
Bois d’Arc exposed near Mill Creek town (J11) and along Haragan
Creck near White Mound (M3; fig. 51, APPENDIX). The
nomenclatorial history of this formation is discussed at some length

in my 1957 paper (p. 38-40).
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The Bois d’Arc formation is divided into two members, a
lower Cravatt member and an upper Fittstown member. These
members, in their typical development, are lithologically distinct,
but there is strong evidence for a facies relationship as they grade
into one another, both laterally as well as vertically (Amsden
1958B; p. 8-20). The Cravatt is composed in large part of silty
and argillaceous calcilutites or marlstone with varying amounts of
chert, and the Fittstown is primarily a bioclastic calcarenite which
may or may not include chert. There is no well defined boundary
between the two and the Cravatt commonly has beds of calcarenite

HCI INSOLUBLES
{mostly terrigenous)

ogqo®
croV

-
gutstoX”

FOSSIL FINELY DIVIDED
AND
CLEAR CALCITE

Figure 33. Triangular diagram showing the range in composition and text-
ure of the Hunton Helderbergian strata. A discussion of the 3
end members is given in the text.

in its upper part, and the Fittstown commonly includes some marl-
stones. In those areas where the Helderbergian sequence (which
includes the Haragan) is thick and reasonably complete, there is
a progressive, but highly irregular increase upwards (as well as
laterally) in the quantity of recognizable fossil material, and a

corresponding decrease in the HCI insolubles (figs. 20, 36). This is
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shown diagrammatically in figure 33, which is a triangular dia-
gram (modified from Folk 1959, fig- 2) based on the following end
members: (1) HCI insoluble residues which are largely made up
of extra-basinal detritus (terrigenous sediments). (2) Fossils; only
clearly recognizable fossil material included. (3) Clear, crystalline
calcite (sparry calcite of Folk) and finely divided calcite (“lime
mud”; microcrystalline calcite of Folk). The relationship of marl-
stone to calcarenite can also be shown on a quaternary diagram
in which the clear, crystalline calcite is separated from the finely
divided calcite. Such a diagram is shown in figure 34 in which the

HCl INSOLUBLES
(mostly terrigenous)

FOSSILS

Fittstown

Haragan

CLEAR
CRYSTALLINE FINELY DIVIDED
CALCITE CARBONATE

Figure 34. Quaternary diagram showing the range in composition and
texture of the Hunton Helderbergian strata. The 4 end members
are discussed in the text.

Haragan marlstone represents one end member and the Fittstown
calcarenite the other. This brings out the fact that the lithologic
transition from Haragan to Fittstown involves not only a decrease in
insoluble content and an increase in fossil content, but is also accom-
panied by a change in the character of the matrix; the Haragan
marlstone is almost invariably composed of scattered fossils set in a
matrix of finely divided carbonate (and acid insolubles), whereas
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the Fittstown calcarenites are almost everywhere set in a matrix of
clear, crystalline calcite (with decreased acid insoluble content). The
lithologic extremes of this series are illustrated in the photomicro-
graphs, figures 3, 4 of plate XIII (Haragan) and figures 5, 6 of
plate XIV (Fittstown). The origin of these two types of matrix
is a problem (see discussion under KEEL MEMBER, Lithology).
The finely divided carbonate may be in part or entirely a pre-
cipitate, -or it may include considerable organic material such as
comminuted fossils which are no longer recognizable as such (see
discussion under HENRYHOUSE FORMATION, Lithology).
The clear calcite has been regarded by some as the product of re-
crystallization, although others, such as Folk (1959, p. 29-35), think
that most sparry calcite is a primary feature of the rock. Peels and
thin sections of the Hunton bioclastic calcarenites do show some
unmistakable evidence of recrystallization, especially associated
with pelmatozoan plates, but there is reason to doubt that this is
the dominant process. The consistent lithologic pattern exhibited
by the Haragan-Bois d’Arc strata, with the fossil-rich calcarenites
almost everywhere having a clear calcite cement, suggests that this
is a primary feature of the rock. If it were largely due to recrystal-
lization one would expect it to have a more irregular, patchy dis-
tribution.  Quite possibly this originated by the process which
Bathurst (1958, p. 14) called granular cementation, accompanied
by some rim cementation (see KEEL MEMBER, Lithology). This
subject is discussed further under FITTSTOWN MEMBER, Enpir-

onment of deposition.

The quantity of chert in the Bois d’Arc formation is highly
variable. It is everywhere present in the basal part since this is,
by definition, the criterion used to separate the Cravatt from the
Haragan. On the Lawrence Uplift chert is confined to the lower
few feet of the Bois d’Arc (P3, P8), but in other areas (e. g. J11)
it is fairly well distributed throughout both members. The chert
is in almost every case in the form of small, wrregular nodules like
those shown in plate VI, although in a few places, such as section
Ca8 in the western part of the Arbuckles, it develops into elongate
lenses having almost a bedded appearance. In almost all of the
sections | have studied the chert from the lower part of the Bois
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d’Arc is a porous, brown-weathering, tripolitic type, whereas that
from the upper part of the Cravatt and throughout the Fittstown
is commonly a vitreous type. Many of the chert nodules are fossili-
ferous.

The cherty beds of the Bois d’Arc formation are more resistant
to erosion than are the Haragan and Henryhouse marlstones (the
increased carbonate content of the Bois d’Arc probably also increases
its resistance), and this formation almost everywhere makes a ridge.
In those areas where the Hunton strata have a moderate to high
dip, the scarp face of this ridge exposes Haragan and Henryhouse
marlstones, with the Bois d’Arc contact located near the crest,
and the upper Cravatt and Fittstown strata making the dip slope.
On the Lawrence Uplift, where the dip is gentle, the Bois d’Arc
beds make a fairly wide bench of high ground with a west- to north-
west-facing scarp exposing the Henryhouse-Haragan marlstone (pl.
A, panel III).

Thickness and distribution: The thickness and distribution of
the Bois d’Arc formation is shown on the isopach map (fig. 35).
Its maximum development is in the area around Mill Creck town
(J11) where it attains a thickness of 220 feet with both the Cravatt
and Fittstown members well represented. The next greatest thick-
ness (190 feet) is in the area just west of Wapanucka (J6) where,
surprisingly, the entire formation is in the Cravatt lithofacies. In
most other places the Bois d’Arc formation is around a hundred
feet or less in thickness. The entire formation has been removed
by post-Hunton pre-Woodford erosion throughout much of the
Criner Hills, and in a northwest-southeast trending belt in eastern
Carter and central Murray Counties. It should be kept in mind
that the thickness variation shown on the isopachous map is in
part the result of a lateral gradation from the Bois d’Arc lithofacies
into the Haragan lithofacies (see HARAGAN FORMATION,
Thickness and distribution). 'The distribution of the Cravatt and
Fittstown members is discussed at greater length below (see also

pl. C, panel III).

Fossils and age: The Bois d’Arc formation carries a Helder-
bergian fauna which is much like that of the Haragan. Both the
Cravatt and Fittstown members have yielded substantial mega-
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faunas, although it is more difficult to extract good specimens from
these strata than from the underlying Haragan. The faunal con-
tent of each member is discussed at greater length below.

CRAVATT MEMBER

Maxwell (1936, p. 135) redefined Reeds’” Bois d’Arc formation
and restricted it to the upper calcarenites, which are roughly equal
to the Fittstown member of this report. The lower cherty calcilu-
tites were named the Cravatt formation and united with the Hara-
gan formation to form his Kite group. In 1957 1 proposed to re-
store the Bois d’Arc to its original meaning and to eliminate Max-
well’s Kite group. The Cravatt was retained with approximately
its original stratigraphic meaning, but it was treated as the lower
member of the Bois d’Arc formation; the upper calcarenites (about
equal to the restricted Bois d’Arc of Maxwell) were assigned to the
Fittstown member (new). This stratigraphic terminology is de-
fined and discussed at some length in my 1957 paper (p. 38-41);
additional lithologic and stratigraphic information on this mem-
ber is given in my paper on Bois d’Arc brachiopods 1958B, p. 10-15).

Maxwell took the name Cravatt from the original allot-
‘ment owner, Katy Cravatt, whose farm was in the NEY, SWY
SW1, sec. 2, T. 2 N., R. 7 E. There are excellent exposures of this
member and of the overlying Fittstown member along Chimney-
hill Creek, and in 1957 (p. 41) I designated this the type section
(EY; sec. 4, T. 2 N,, R. 6 E.; see P3, APPENDIX; location shown
in pl. A, panel IT). Other fine exposures of Cravatt and Fittstown
beds may be seen at section J11 near Mill Creek town, and section
M3 north of White Mound (fig. 51, APPENDIX). This member
is also well exposed at section J6 west of Wapanucka, a section
which is interesting because the Bois d’Arc formation is thick (190
feet) and consists entirely of the Cravatt lithofacies.

Lithology: 'The Cravatt consists primarily of silty and argil-
laceous calcilutites with varying amounts of fossil material. The
insoluble residue content is reduced from that of the Henryhouse
and Haragan marlstones (see below), but its texture and composi-
tion are similar and I have commonly applied the term marlstone
to the Cravatt strata. Chert is everywhere present in the lower part
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of the Cravatt member, this being the character used to distinguish
it from the Haragan (see HARAGAN FORMATION, Haragan-
Bois d' Arc relationship, and BOIS D’ARC FORMATION). Above
this basal zone the quantity of chert is highly variable, being absent
1 some places (e. g, the Lawrence Uplift; P3, P8, fig. 40) and
abundant in other areas (e. g., around Mill Creek town, J11, and
White Mound, M3; fig. 40). It is commonly in the form of ir-
regular nodules which are generally small (pl. VI). These nodules
may be slightly elongate in the plane of the bedding (pl. VI, fig.
1), and at Ca8 in the vicinity of West Spring Creek, the chert is
much attenuated into elongate lenses which have some resem-
blance to bedding. The chert in the lower part of the Cravatt is
mostly a brown-weathering, porous type (tripolitic), whereas that
of the middle and upper parts is commonly a vitreous type. In
places the chert nodules have a “brecciated” appearance even where
there is no evidence of faulting. The chert may be fossiliferous,
in places abundantly so.

The typical color is some shade of yellowish gray (5Y 7/2 to
5Y 8/4) similar to that of the Haragan. Some parts of the Cravatt
are red (10R 6/2; 10R 7/4) or mottled red and gray; examples of
this may be seen at Ca8 near West Spring Creek, and at A2 south-
west of Wapanucka.

The Cravatt is a fairly evenly bedded rock with the beds at
few places exceeding 4 or 5 inches in thickness (pl. VI). The
bedding is much like that of the Haragan (Amsden 1957, pl. I,
fig. B), although this resemblance is most marked on relatively
fresh exposures as the Cravatt strata generally do not weather to
a glade surface. The greater resistance of Cravatt strata to weather-
ing is probably due in large part to their increased carbonat= con-
tent, aided to some extent by the presence of chert. This also
explains why it is more difficult to collect fossils from the Cravatt
as it commonly does not disintegrate enough for the fossils to
weather out free.

The Cravatt is characteristically a fine-textured calcilutite, al-
though it generally includes some beds of highly fossiliferous cal-
careniite with a low insoluble content. Such beds are few or absent
in the lower part, but in many areas they become increasingly-
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Figure 36. Frequency diagram showing the distribution of HC1 insoluble
residues in the Cravatt member {below) and the Fittstown mem-

ber (above) of the Bois d’Arc formation.
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these are included the average is increased to about 13 percent.
The data for this are given in the APPENDIX,
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numerous in the upper part and this member grades into the Fitts-
~town calcarenites. These lithologies are discussed at greater length
under BOIS D’ARC FORMATION and under FITTSTOWN
MEMBER.

A number of HCI insoluble residues have been made from
Cravatt rock specimens. In each case an effort was made to select
chert free samples for analysis, but a binocular examination of the
residues shows that most include some spongy silica which may
represent incipient chert. In part this acts as a binder which holds
the other insoluble elements such as detrital quartz and glauconite
together. In addition to this spongy material all residues include
some clay and silt size detritus, and in many samples this makes up
a substantial part of the residue. The clay size material is too small
to study under a binocular microscope, but the silt size debris con-
sists largely of clear, subangular quartz grains, with some mica.
In addition most residues include silicified fragments, some of
which are clearly fossils. Glauconite is commonly present in small
amounts and in a few cases is abundant. No study has been made
of the heavy mineral suite. |

The frequency distribution of 32 HCI insoluble analyses is
given in figure 36. These range from three to 22 percent, averaging
115 percent: Two analyses of 63 percent (P8-D) and 52 percent
(P3, tig. 40) are not shown on this figure and if these are included
the average is increased to about 13 percent, The average Cravatt
insoluble residue is thus decreased by a few percentage points from
that of the Haragan (16 percent). However, the decrease in silt
and clay size detritus (extrabasinal terrigenous material) is con-
siderably greater than these figures indicate as almost all Cravatt
residues show some spongy silica (probably incipient chert) in
addition to the detritus, whereas this material is rare in the Haragan.

The Cravatt has, for the most part, a low MgCO, content.
The frequency distribution of 33 analyses ranges from less than
one percent to eight percent, averaging 2.4 percent (fig. 37). One
analysis of a rock specimen from the upper three or four feet of
the Cravatt member on Vines dome (M1-0) which tested 21 percent
is not shown on figure 37, and if it were included the average would
be increased to about three percent. This high magnesium content
at M1-0 is confined to a small arca and probably represents local
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dolomitization, possibly associated with the Woodford-Hunton un-
conformity. The Hunton dolomites are discussed at greater length

under the HUNTON GROUP, Hunton MgCO;, and the HENRY-
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Figure 37. Frequency diagram showing the range of MgCO; in the Cravatt

member (below) and the Fitistown member (ahbove) of the
Bois d’Arc formation. Note that the Cravatt does not include
the analysis of 21 pzrcent from MI1-O(3). The data for this
are given in the APPENDIX,
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HOUSE FORMATION, Strata overlying the Henryhouse.. The
geographic distribution of Cravatt MgCO; is shown in figure 38;

compare with the distribution maps of the Haragan (fig. 30) and
the Henryhouse (fig. 23).
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Figure 38. Map showing the geographic distribution of MgCO; in the
Cravatt member of the Bois d’Arc formation. Note that the
figures given are averages, in some cases of rather widely vary-
ing percentage. The data for this are given in the APPENDIX.

The CaCO, content of the Cravatt member ranges from 31
percent (P8-D) to 94 percent, averaging about 85 percent. This
compares with an average Haragan content of 80 percent, and an
average Henryhouse content of about 76 percent.

One thin section and several paralodion peels have been pre-
pared of the typical Cravatt marlstone (pl. XIII, figs. 56)- Ex-
cluding the chert, most of these show a rock with a calcilutite
texture bearing scattered fossils. The matrix is composed of finely
divided carbonate and insoluble debris, the individual particles
rarely exceeding 0.05 mm. Much of the insoluble material is
composed of clay and silt size detritus which was derived from
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outside of the basin of deposition (see above). The origin of the
finely divided carbonate particles is in question, but at least some
of it may be detrital (see HENRYHOUSE FORMATION, Lizh-
ology). 'The quantity of fossil material is highly variable (pl.
XIII); on some specimens the fossils are widely dispersed, whereas
on others they are abundant and approach a bioclastic calcarenite
(see BOIS D’ARC FORMATION). It should be kept in mind
that these remarks apply to the characteristic Cravatt strata which
have a fine texture like that of the Haragan and Henryhouse marl-
stones. There are, however, beds of richly fossiliferous calcarenites
present in this member, especially in the upper part, but since
these are like the Fittstown lithology they will be discussed under
that member.

I have not undertaken a detailed investigation of the Bois
d’Arc cherts, but such information as I do have points to a close
relationship between the porous and the vitreous types. A para-
lodion peel of the tripolitic chert shows a gradational boundary be-
tween the chert and the surrounding calcilutite; furthermore there
appears to be constderable spongy silica in the calcilutite as well
as carbonate in the chert (both chert and calcilutite are fossili-
ferous). The distinction between the porous and vitreous chert is
not everywhere well marked in the field, and I have found some
porous chert nodules with a vitreous core. These data suggest a
gradation from a calcilutite with a considerable amount of spongy
silica, through a porous chert, to a vitreous chert.

Fossils exhibiting varying degrees of silicification are not un-
common in the Cravatt member. Silicified steinkerns are fairly
common in places and since these are resistant to erosion they may
weather out and wash down onto the underlying Henryhouse strata
where they are mingled with the Silurian fossils. Since silicified
fossils (excluding corals) are rare in the Henryhouse, any such .
steinkern found loose on the surface of this formation should be
suspect.  Much of the silicification associated with the Cravatt is
incomplete and some appears to be confined to the outer surface of
the rock. I have found only one place (P2) where the silicifica-
tion is excellent and from which it was possible to etch out a

moderately large and well preserved fauna (Amsden 1958B, p.
17).
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Environment of deposition: 'The typical Cravatt calcilutite,
excluding chert, is much like the Haragan and it is reasonable to
infer that both represent similar conditions of deposition (see
HARAGAN FORMATION, Environment of deposition). The
bedding, texture and general composition of the Cravatt is like the
Haragan, and whereas the HCI insoluble content is reduced some-
what this change is not great and the composition of the residues
(excluding spongy silica) is essentially the same. The character
and distribution of fossil material is similar, and although it is
easier to collect satisfactory specimens from the Haragan (Amsden
1958B, p. 17), the Cravatt probably contains a somewhat greater
proportion of fossil debris. The Cravatt fauna, like that of the
Haragan, is primarily benthonic, the sessile benthos being especially

well represented (Amsden 1558A, p. 11-14; 1958B, p- 15).

The problem of chert and its significance in terms of deposi-
tional environment is an extremely difficult one, and beyond the
scope of this paper. The first question which arises concerns the
time at which the silica composing the chert was introduced into
the rock. Is this silica a primary constituent of the Bois d’Arc
which’ was introduced at the time of deposition (either precipitat:
ed from solution or as a penecontemporaneous replacement), or
was it brought in at some later time after deposition? The gen-
eral stratigraphic distribution of Hunton cherts suggests introduc-
tion at the time of deposition (see INTRODUCTION, Hunton
chert) although this does not preclude a partial or complete re-
organization at some later date. (There is clear evidence of replace-
ment in the silicified fossils, some of which are associated with
chert). Whatever its origin there is both stratigraphic and faunal
evidence that the chert-free parts of the Helderbergian strata are
a facies of the cherty parts.

-~ Cravatt-Haragan relationship: This is discussed under the
HARAGAN FORMATION, Haragan-Bois d'Arc relationship.

Cravatt-Haragan relationship: This is discussed under the
Futstown-Cravatt relationship.

Thickness and distribution: The thickness and distribution
of the Cravatt member are shown in the isopach map, figure 39.
The member is present throughout most of the Arbuckle Moun-
tain region, being absent only in the northern part of the Law-
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rence Uplift, and in a small area extending from Murray County
into eastern Carter County. In the Criner Hills it is confined to
the southernmost outcrops. This member attains a thickness of
190 feet in the area south of Bromide (J6), but in most other places
is around a hundred feet or less. It should be kept in mind that
the pattern shown on the isopach map is in part the result of lateral
gradation, on one hand into the Haragan lithofacies and on the

other into the Fittstown lithofacies. This point is discussed under
the BOIS D’ARC FORMATION (see also pl. C, panel III).

Fossils and age: 'The Cravatt member has a substantial mega-
fauna. My collections include some 60 to 70 species of which
about half are brachiopods (Amsden 1958B, p. 15). In addition
to the brachiopods there are trilobites, snails, pelecypods, cephalo-
pods and bryozoans. The coral fauna is similar to that of the Hara-
gan; most of the species are small and there is no tendency to-
wards reef formation. Crinoidal debris is common in some beds,
and locally the bulbs of Scyphocrinites are numerous (“Camaro-
crinus”; Amsden 1956, p. 59-61). Four specimens of the blastoid
Troosticrinus were found at P17-D. I have not observed any arenace-
ous Foraminifera in the HCI insouble residues although I pre-
sume they are sparingly represented since a few have been recov-
cred from the Haragan. One conedont was recovered from the
acetic acid residues and T am sure more could be found if enough
material were treated.

Reeds (1911, p. 265-266) recorded about two dozen species
from the Bois d’Arc (including both the Cravatt and Fittstown
divisions). Maxwell’s faunal list of the Cravatt was combined
with the Haragan, the two totaling 82 species. No Bois d’Arc
- species 1s listed in my Cazalog of Hunton Fossils and to my know-
ledge the only ones which have been described are the articulate

brachiopods (Amsden 1958B).

The Cravatt fauna is Helderbergian in age and much like
that of the Haragan and the Fittstown (Amsden 1958B, fig. 4, p.
20). The combined Bois d’Arc-Haragan fauna is closely related to
the New Scotland of New York; for other correlatives see HARA-
GAN FORMATION, Fossils and age.
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I proposed the name Fittstown for the upper member of the
Bois d’Arc formation (Amsden 1957, p. 45). The name is taken
from the town of Fittstown in Pontotoc County, but the type sec-
tion is on Chimneyhill Creek, SEY4 NEY sec. 4, T. 2 N,, R. 6 E.;
this is my section P3 which 1s described in the APPENDIX, and is
indicated on the geologic map, plate A, panel IL. There are also
fine exposures of the Fittstown member near Mill Creek town
(J11) and along Haragan Creck to the north of White Mound
(M3). A discussion of the nomenclatorial history of thesc strata
is given in my 1957 paper (p. 38-40, 45); additional stratigraphic
information is given in my paper on Bois d’Arc brachiopods

(1958B, p. 10-14).

Lithology: The Fittstown in its typical lithologic expression
consists of fossiliferous calcarenites in beds up to six or eight
inches. The bedding is somewhat irregular, showing some tend-
ency to “pinch and swell” (pl. VII, fig. 1) although this is not 2
conspicuous feature. The Fittstown is composed in large part of
beds of fossiliferous calcarenite with a low silt-clay content, sepa-
rated from one another by. thin, marly partings. The dominant
color is yellowish-gray, in places with an orange cast (5Y 8/1;
10 YR 7/4). Beds of argillaceous calcilutite or marlstone like those
in the underlying Cravatt may be present; these are most common
in the lower part (pl. VII, fig. 2), but thin zones may be found
throughout the Fittstown (fig. 40). Only rarely is the Fittstown
composed exclusively of calcarenites. |

In most places the Fittstown carries some nodules and small
lenses of chert. Locally, as on the Lawrence uplift, chert is rare
or absent, but in most areas some cherty beds are present-although
they may be quite irregular in their distribution (fig. 40). Almost
all of the Fittstown chert is the vitreous type; in only a few places
have I observed nodules of porous chert.

Fossils are a conspicuous and integral part of the Fittstown
limestones. In those areas where the dip is gentle and the strata
well exposed, as along Bois d’Arc Creek (P11), the bedding sur-
faces are literally covered with brachiopod shells
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Figure 40. Three columnar sections showing the Fittstown-Cravatt relation-
ship. These sections are described and located in the AP-

PENDIX; see also plate C, panel III.

(After Amsden 1958B).
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Figure 1. Upper part of the Fittstown member, Bois d’Arc formation; Bois
d’Arc Creek, NE% sec. 11, T. 2 N,, R. 6 E., Pontotoc County (stratigraphice sec-
tion P11, unit A; see APPENDIX).

Figure 2. Basal part of the Fittstown member (Bois d’Are formation) consist-
ing of interbedded calcarenite (M) and argillaceous calcilutite (C); tape is ex-
tended 1 foot. East bank of Chimneyhill Creek, SE% sec. 4, T, 2 N., R. 6 E,,
Pontotoe County (stratigraphic section P3, unit CC; see APPENDIX).
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BULLETIN 84 PLATE VIII

Figure1l. A weathered bed of Frisco limestone exposed on a dip slope, show-
ing the characteristic pitted or “pot-holed” surface. South side of Bois d’Are
Creek, NW sec. 11, T. 2 N., R. 6 E., Pontotoc County.

Figure 2. View of a typical outerop of Frisco calecarenite (tape extended 1
foot) ; compare the Frisco bedding shown in this picture to that of the Fitts-
town shown in plate VTI, figure I. North side of Coal Creek, NW1; sec. 22,

T. 1 N, R. 7 E., Pontotoc County (stratigraphic section P9, unit R; see
APPENDIX).
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argillaceous calcilutite which, excluding chert, has much in com-
mon with the Haragan marlstone. On the other hand, the typical
Fittstown is a markedly different rock with a significantly in-
creased fossil content and a reduced silt-clay content. Both types
are found interbedded with one another, especially near the bound-
any of these two members; moreover, both show variation in in-
soluble content and actually grade into one another, so whereas
the lithologic extremes are distinct, the intermediate types are
not (see figs. 33, 34). The following remarks apply primarily to
the characteristic Fittstown strata with the more obvious beds of
marlstone and marly partings excluded.

The Fittstown has, for the most part, a low HCI insoluble con-
tent. The analyses of 24 samples, selected to exclude chert in so
far as possible, range from 1 to 14 percent, the greatest concentra-
tion falling between 1 and 6 percent (fig: 36). The average 1s 414
percent, which represents a substantial reduction from that of the
Cravatt (114 percent). Partial silicification of fossils is common
in the Fittstown and fragments of replaced fossils generally make
up a considerable part of the residues. Most residues also show
some drusy quartz and pyrite. Glauconite may be present in minor
amounts and locally it is abundant; it generally has a polylobate
or fossil shape similar to that of the Cochrane glauconite (pl. XVII,
figs. 5, 6). In addition the washed residues include some silt-size,
clear, subangular detrital quartz; a few sand size, well rounded
quarts grains may also be present. Between the typical Haragan
marlstone and the typical Fittstown bioclastic calcarenite there is
a decrease in average insoluble residue from 16 percent to 4}
percent; however, there is an even greater decrease in the quantity
of extra-basinal detritus because the ‘Haragan residues are com-
posed largely of clay and silt sized detritus, whereas only a small
part of the Fittstown residues are clearly detrital in origin.

I have prepared several paralodion peels and two of these are
illustrated on figures 5 and 6 of plate XIV. The characteristic
Fittstown lithology is a bioclastic calcarenite consisting of fossils
set in a matrix of clear calcite. Recognizable fossil material makes
up well over half the rock and on some specimens I would esti-
mate that 80 to 85 percent of the rock is clearly organic. Pelmato-
zoan debris is by far the dominant constituent and much of the
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Fittstown is a crinoidal sand or encrinite. Brachiopods are next
in abundance, followed by trilobites and a few Bryozoa; corals are
rare and I have never observed calcareous algae: The grain size
is controlled in large measure by the pelmatozoan material, most
of which falls in the sand size. A few of these plates do exceed
2 millimeters and many of the brachiopods and other fossils
are much larger; however, some of the larger fossils appear to be
breken and this tends to hold down the grain size. It is, as noted
below, difficult to separate the effect of recrystallization from that
of breakage, but there is good evidence of some fragmentation and
quite possibly this has been fairly extensive. The Fittstown is pre-
dominantly a calcarenite, although locally enough coarse material
is present to produce a calcirudite.

The matrix surrounding the fossils is almost entirely clear
crystalline calcite (pl. XIV, figs. 5, 6), and I have only one peel
which shows a few small patches of finely divided carbonate. As
noted in the introductory discussion of the BOIS D’ARC FOR-
MATION, a considerable part of this clear calcite is believed
to be a primary constituent of the rock. There are, however,
several features indicating that some of this, especially that associat-
ed with pelmatozoan plates, is the result of recrystallization: (1)
Many of the pelmatozoan plates have an irregular outline that
seems to be “corroded”, and which appears to merge into the clear
calcite. (2) Some of the clear calcite crystals include within their
boundaries remnants of pelmatozoan plates. (3) The cleavage
of the clear calcite in some cases extends through the adjacent pel-
matozoan plate. Thus the fossil debris which is the dominant
constituent in the Fittstown, appears to have been acted on by two
different processes: (1) mechanical breakage, and (2) recrystalliz-
ation. It is sometimes difficult to separate the results of these two
processes, and I am uncertain as to how extensively the Fittstown
rock has been affected by recrystallization. Possible pelmatozoan
debris made up a considerably greater percentage of the original
composition, with later changes resulting in the increase in clear
calcite at the expense of these plates (see Enwvironment of deposi-
tion).

Partial replacement of fossils by silica is fairly common in the
Fittstown, but both the peels and the HCI insoluble residues show
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that this process has rarely proceeded beyond an early stage.

I have prepared one peel of a partially dolomitized specimen
from M3-F on Haragan Creek (11.2% MgCO;). The MgCO; 1s
in the form of small rhombs which make irregular patches and
stringers through the rock. The location of the dolomite appears
to be partially controlled by the fossils as the crystals generally line
the outer and inner margins of the various fossil fragments.

The Fittstown has, for the most part, a low MgCO; content
(fig. 37). The 21 specimens analyzed range from a fraction of a
percent up to 11 percent, with 16 having less than 174 percent The
average of 1.7 percent is similar to that of the Cravatt (2.4%) and
the Haragan (2.3%). The highest Fittstown specimen tested (M3-
F) yielded 11.2 percent MgCQ;; this came from the upper five feet
of the Fittstown and may represent local dolmitization under the

Woodford contact (HUNTON GROUP, Hunton MgCOs;).

- The CaCO, content of the Fittstown member ranges from 81
percent to 95 percent, averaging 95 percent. This is the highest
est of -any Helderbergian stratigraphic unit, thesCravatt having an
average CaCO, content of 85 percent, and the Haragan 80 percent.
The increase in calcium is closely paralleled by a decrease in the
HCI incoluble residue; the Haragan averages 16 percent, the Cra-
vatt 11.5 percent, and the Fittstown 414 percent. In contrast the av-
erage MgCOj; content varies by less than 1% percent (Fittstown 1.7
percent, Cravatt 2.4 percent, Haragan 2.3 percent).

Fittstown-Cravatr relationship: The stratigraphic and faunal
relationship of the Cravatt and Fittstown indicates clearly that
these members are, to a large extent, facies of one another. I have
already discussed this topic in my paper on the Bois d’Arc articulate
brachiopods 1958B, p. 8-25) and have made some additional com-
ments in the present paper under the section on the HARAGAN
FORMATION, Haragan-Bois relationship, and in the chapter on
the BOIS D’ARC FORMATION. On almost all sections studied
there is no well-defined lithologic (nor faunal) boundary between
these members, and the Cravatt calcilutites grade into the Fitts-
town calcarenites through a considerable stratigraphic thickness
(fig. 40; pl. VIL fig. 2). Moreover, beds of calcarenite which are
lithologically indistinguishable from those of the Fittstown may
be found low in the Helderbergian section (in one place in the
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Haragan; Pl, fig. 55), and, conversely, beds of marlstone range
almost throughout the Fittstown (fig. 40.) There is strong evi-
dence of a lateral as well as a vertical gradation of one member
into the other. A good example of this may be found in the out-
crop belt extending from the Lawrence Uplift south to old Hunton
townsite (section A-A’, C, panel III). On the Uplift the Fitts-
town facies is well developed and appears quite low in the Helder-
bergian section, whereas at P10 and P9, a short distance to the
south this lower part is entirely in the Haragan marlstone litho-
facies. Furthermore, at P17, about two miles south of P9, only the
upper five feet of the Helderbergian strata are in the Fittstown
lithofacies. A similar relationship is found in the western belt
of outcrops (section C-C, pl. C, panel IIT); at MI18 near Spring
Creck and Ca8 near West Spring Creek there is no Fittstown
present (although the Helderbergian strata reach a maximum of
about 150 feet), whereas at Ca9, about a mile to the west of Ca8
there is 16 feet of Fittstown calcarenites. Since both members carry
a similar Helderbergian fauna, it would appear reasonably certain
that both were deposited in the same sea, and, to a large extent, con-
temporaneously.

Fiztstown-Frisco relationship: 'This is discussed in the chap-
ter on the FRISCO FORMATION, Frisco-Fittstown relationship.

Environment of deposition: In discussing the deposition of
the Fittstown only the low insoluble, bioclastic calarenite will be
~considered. Before taking up this question it will be helpful; to
contrast the typical Haragan marlstone with the typical Fittstown
calcarenites as these represent the two lithologic extremes of the
Hunton Helderbergian strata (figs. 33, 34). The Haragan marl-
stone consists of finely divided (silt-clay) carbonate and acid in-
soluble material with scattered fossils. There is some question con-
cerning the origin of the fine carbonate (sce HENRYHOUSE
FORMATION, Lithology) but the insoluble fraction, which aver-
ages some 16 percent is largely extra-basinal detritus. The quan-
tity of fossil material varies greatly, but in most cases is well be-
low 50 percent. There is very little clear, crystalline calcite The
Fittstown calcarenite is a much coarser textured rock which is
‘made up predominantly of fossils with some parts having as much
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as 80 percent recognizable fossil debris. Jts matrix is almost entire-
ly clear, crystalline calcite, and the insoluble detritus has dropped
to less than 4 percent (excluding replacement silica). There is
evidence of both fragmentation and recrystallization. (For a dis
cussion of the chert ssee CRAVATT MEMBER, Enwvironment of
deposition).

There are some interesting faunal changes (biofacies) accom-
panying these lithologic changes. (The following data derived from
both fossil collections and thin sections, and peels). The Haragan
Cravatt and Fittstown all have a Helderbergian fauna with similar
generic and specific compositions, but there are some changes in
the relative proportions of certain groups (the fossils from these
different units are believed to be essentially indigenous; see below).
Brachiopods are very well represented in the megafaunas in all
facies of the Helderbergian strata although there is some variation
in the relative abundance of certain species (Amsden 1958B, fig.
4). The Haragan also carries a number of trilobites, snails and
Bryozoa. Its coral fauna is small in terms of species; however, my
collections do include several hundred specimens, most of which
represent a species of Favosites, various species of small horn corals,
and a Pleurodictyum. The Cravatt fauna is similar to that of the
Haragan although there is a marked decline in the corals and my
collections only include about 25 specimens. The brachiopods con-
tinue to be abundant in the Fittstown, both in numbers of species
and number of individuals, but the pelmatozoans now become the
dominant part of the megafauna. Pelmatozoan plates, which are
common in the Haragan and Cravatt, become so abundant in the
Fittstown that in many places they actually make up a large part
of the rock. There is no way to determine how varied a crinoid-
blastoid-cystoid fauna is represented because the fossils consist
almost entirely of isolated plates and stem fragments which cannot
be identified. Some of the stems are remarkable for size and I
have one specimen with a diameter of almost 45 mm. Trilobites
are common in some parts of the Fittstown; dalmanitid trilobites
scem to be the best represented and locally (e.g. P17) fragments
of this trilobite, some of which may be quite large, are abundant.
Corals are rare in the Fittstown and my collections include only
two specimens (a Pleurodictyum and a small horn coral)- It would
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seem reasonable to infer from the foregoing data that, as a group,
the Helderbergian brachiopods and trilobites had a greater ecolo-
gical tolerance than did some of the other groups (some brachiopod
species more than others). The crinoids were adapted to both
environments although they much preferred the clearer, some-
what more agitated water of the Fittstown. Surprisingly, the
corals show a preference for the quieter more turbid waters of the
Haragan. No calcareous algae have been observed in any of the
Helderberg strata.

The Fittstown must have been deposited in relatively clear
water as there is little extra-basinal detritus present in the rock; the
bottom was largely a calcareous sand with little mud. Colonies
of crinoids and other stalked pelmatozoans were present in great
profusion and to a considerable extent the Fittstown is a pelmato-
zoan biostrome. Several lines of evidence point to deposition in
water which was moderately agitated by currents or waves: (1)
Some of the fossils have been mechanically broken. (2) Dis-
articulated brachiopod shells are common; both the Haragan and
Cravatt brachiopod faunas include many articulated valves, a con-
dition which is relatively uncommon in the Fittstown. (3) The
Fittstown beds -:show a tendency to “pinch and swell” (pl. VII,
fig. 1), suggesting moderate channelling by wave or current action.
This movement was probably encugh to cause some shifting and
concentration of the fossils, and in part the faunas represent a
thanatocoenose; however, it seems most unlikely that the distance
inyolved was ever very great and the Fittstown fossils are believed
to. be essentially indigenous. Certainly there is no evidence of
turbulent, strongly agitated water, and it seems probable that the
Fittstown strata were deposited far enough away from shore to
be out of the strongest wave action. The Fittstown thus appears
to be an offshore deposit similar to the Haragan, but probably
representing shallower water.

The genesis of the clear crystalline calcite presents a problem
(see discussion under KEEL MEMBER, Lithology, and BOIS
D’ARC FORMATION). This may be a secondary feature, devel-
oped by alteration of a finer textured matrix such as that found in
-the. marlstones. ~ Certainly some recrystallization has taken place
‘in the Fittstown, especially around the pelmatozaon plates, but
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I am inclined to the view that this sparry calcite 1s mostly a primary
reature of the rock since it is so invariably associated with the bio-
clastic calcarenites in the Hunton Helderbergian strata. Folk (1959,
p. 29-34) has an interesting discussion on the origin of clear
crystalline calcite cement (sparry calcite). He notes that this
type of cement is mostly associated with calcarenites where the
allochems (i. e. shells and other fragments) are packed close
together, whereas the finely divided calcite (microcrystalline coze)
is present where these fragments are loosely packed, like fruits
in a fruit cake (or plums in a plum pudding). From this he con-
cludes that the sparry calcite forms in an environment where
current action has swept out the microcrystalline ooze (“lime
mud”). The relationship of the Haragan-Cravatt-Fittstown litho-
facies (see figs. 33, 34, and discussion under BOIS D’ARC FORMA-
TION) scems to fit in with such an explapation as the Fitts-
town bioclastic calcarenites appear to have been laid down in more
agitated water than were the Haragan marlstones.

Considering the Hunton Helderbergian strata as a whole,
there appears to have been a tendency for the waters to become
shallower towards the close of deposition; the silt clay content
was reduced, the waters cleared and pelmatozoan colonies grew in
profusion. The brachiopod and trilobite faunas were not greatly
affected by these ecological changes, but other groups, such as the
corals, show a marked decline. These changes were not every-
where present and in pl:ices the deposition of marly strata con-
tinued to the last. Moreover, the areas receiving lime sands
shifted from time to time and from place to place, thus producing
an intimate mixing of the different lithologic types.

Thickness and distribution: The Fittstown member is irregular
in its thickness and distribution (isopach map, fig. 41). Part of
this irregularity results from its lateral gradation into the Cravatt
lithofacies (pl. C, panel III)), and part is due to truncation beneath
the Woodford unconformity (see WOODFORD FORMATION).
The Fittstown member reaches its greatest thickness in the Mill
Creek to White Mound area where it ranges from 83 to 140 feet.
Elsewhere it is 50 feet or less in thickness, and is absent in many
places.
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Fossils and age: The Fittstown has a substantial megafauna
although it does not include as many identifiable species as the
Haragan. Excluding pelmatozoans, most of which cannot be
identified, the brachiopods comprise the major part of the fauna.
Trilobites are next in abundance, although most specimens are
fragmentary. I have collected a few other fossils, such as Bryozoa,
but outside of the above mentioned groups it is a small fauna.
No arenaceous Foraminifera have been seen in the acetic acid
residues (only a few acetic acid tests have been made).

Reeds (1911, p. 265-266) recorded about two dozen species
from the Bois d’Arc formation, which included both the Cravatt
and Fittstown divisions. Maxwell (1936, p. 97-98) gave a faunal
list for his Bois d° Arc formation which was restricted to beds
roughly equal to the Fittstown member of this report. He recorded
44 species which included 29 brachiopods, four gastropods, one
cephalopod, four trilobites, one bryozoan and four corals. 1 suspect
that some of these fossils came from Cravatt strata as certain of
these groups, such as the corals, are extremely rare in the Fitts-
town lithofacies. No Bois d’Arc fossils were recorded in my
Catalog of Hunton Fossils, and to my knowledge the only fossils
which have been described are the articulate brachiopods (Amsden

1958B).

The Fittstown fauna is Helderbergian in age and similar to
that of the Cravatt and Haragan (Amsden 1958B, p. 20, fig. 4).
The combined Bois d’Arc-Haragan fauna is closely related to that
of the New Scotland of New York; for other correlatives see
HARAGAN FORMATION, Fossils and age.

FRISCO FORMATION

These strata were included by Reeds (1911) in his original
description of the Bois d’Arc formation, but in 1926 he recognized
them as a distinct formation, the Frisco limestone, named for the
town of Frisco in Pontotoc County (panel I). The Hunton is not
exposed in the viciniy of this town and Reeds did not indicate
a type section so in 1957 (p. 47) I designated the exposures along
Bois d’Arc Creek (NEY sec. 11, T. 2 N, R 6 E.) as the type sec-
tion; this-is my stratigraphic section P11 which is described in
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the APPENDIX, and which is located on the geologic map, plate
A, panel II. There are also fine exposures in the vicinity of
Coal Creek (P 9, pl. VIII, fig. 2). The stratigraphy and paleon-
tology of this formation were made the subject of a University of
Oklahoma Master of Science thesis by William Ventress in 1958.

Frisco outcrops are confined to a small area in the northeastern
part of the Arbuckle Mountain region (fig. 42). This formation
has been mapped in detail on the Lawrence Uplift (pl. A, panel
II) and in the vicinity of old Hunton townsite (pl. B, panel II).

Lithology: The Frisco is a fossiliferous calcarenite generally
in beds to two or three feet, although locally, as in the upper part
of section P11, it becomes massive with beds up to 10 feet in thick-
ness. The beddmg is somewhat irregular (plate VIII, fig 2; see
also Amsden 1957, pl- III). It is commonly some shade of light
gray or yellowish gray, but near the south end of the outcrop
belt (T. 1 S, R 8 E.) it ranges from a a dusky yellow (5Y 6/4)
to a pale greenlsh yellow (10Y 8/2), the greenish cast bemg in
part produced by glauconite.

Chert is locally present in the Frisco. It is mostly a light-
colored, vitreous type, commonly in small nodules and lenses. A
few nodules of porous chert were found in the SE 4 sec. 10, T. 2 N,,
R. 6 E., and Ventress observed some elongate bands of chert
ranging up to 10 inches in thickness near Coal Creek (NW14 sec.
22, T. 1 N, R. 7 E.) Some of the chert is in angular fragments, or
aggregates of angular fragments which have a brecciated appear-
ance. These brecciated cherts are present in other parts of the
Hunton; I have seen good examples in the Cochrane member and
in the Bois d’ Arc formation.. As a rule they have the outline of a
typical nodule, but the chert is broken up into angular fragments.
On some, however, the fragments are dissociated and strewn out
in the plane of the bedding. Ventress (1958, p. 12), in his study
of the Frisco, noted that at some localities angular fragments of
chert were scattered through the rock. There are several reasons
for believing this brecciated character is a depositional rather than
a tectonic feature: (1) In none of the examples observed by me
are they closely associated with faults or shear zones. (2) The
associated rock shows no marked evidence of deformation. (3)
where the fragments are disarticulated they seem to be distributed
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in the plane of the bedding rather than transgressing bedding
planes. (4) I have observed well-developed brecciated cherts in
the Cochrane on the Lawrence uplift where tectonic deformation
is at a minimum. It has been suggested that the brecciated texture
could be produced by cracking at the time the chert was formed
(possibly due to shrinkage associated with dessication) and that
where the fragments are dissaciated it was owing to waves or
currents acting on the fractured chert. This hypothesis, of course,
assumes that the chert is a primary feature of the rock, formed
by precipitation or by penecontemporaneous replacement at the

tme the associated sediments were laid down (See HUNTON
GROUP, Hunton chert).

Chert beds and spherical “concretions” appear on or near the
Woodford-Frisco contact in some areas. These are discussed
in the section on the WOODFORD FORMATION.

One of the more distinctive features of the Frisco is the way
it weathers. Bedding surfaces exposed at the surface almost every-
where develop a pitted or “honey comb” structure. On a dip
slope, where one bed is exposed over a considerable area, these holes
become rather large and have some resemblance to “pot holes”
(fig. 1, pl. VIII). This “honey-comb” or “pot holed” structure is
widely developed in the Frisco and is useful in distinguishing this
formation from the Fittstown calcarenites.

The frequency distribution of 8 HCI insoluble residues is
shown on figure 43. These range up to 5 percent, but the average
is only 1.7 percent and 5 of the 8 specimens had less than one per-
cent. Ventress made 19 insoluble residue tests and these show
a range from a fraction of a percent up to 5.2 percent, most falling
between 0.7 and 1.7 percent. The Frisco calcarenite (excluding
chert) is thus a rather pure limestone with an insoluble content
which rarely exceeds 2 percent. A considerable part of most
washed residues is subangular to subrounded, clear quartz in the
silt and fine sand size (only rarely exceeding 0.2 mm in diameter).
Some of the grains, however, are in the form of small crystals
(a few doubly terminated) and, rarely, crystal aggregates; these
commonly show little or no evidence of abrasion and may repre-
sent secondary growth on detrital grains. Fragments of silicified
fossils are generally present and locally may become abundant.
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The residues from 3 specimens collected in the NE4 NE4 sec.
16, T. 1 S, R. 8 E., are composed in large part of silicified fossils,
most of these being sponge spicules but including a few well pre-
served ostracods; these residues, which range up to 5 percent, have
only a small percentage of detrital quartz but do contain a fair
amount of glauconite. The Frisco glauconite is commonly lighter
in color than most Hunton glauconite; some grains have a polylo-
bate or fossil shape like that in the Cochrane member, but most is
in the form of small, porous, granular aggregatss. Some pyrite
and limonite () is present in most residues.

Frisco formation
—e— HCI insoluble residue
(8 samples, average 1.7%)
—-—a&— MqgCO3
(8 samples, average 05%)

Number of specimens fested
N w

—
T

i L L | J " L L l L L ' I I 1 | I
2 3 4 5

Percent HCI insoluble residue and MgCO3

Figure 43. Frequency diagram showing the distribution of HCI insoluble
residues and MgCO; in the Frisco formation, The data for
this are given in the APPENDIX.

The Frisco has an extremely low magnesium content (fig. 43).
All of the 8 specimens tested had less than 1 percent MgCOs, and
all contained over 96-percent CaCO, (the average being 98.6 per-
cent). These analyses are, of course, determined on a chert free
basis, but even so the Frisco is one of the purest limestones -in
the Hunton. '
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Several paralodion peels and one thin section have been pre-
pared, and four of these are illustrated on figures 1 to 4, plate XIV.
These show that the Frisco is predominantly a calcarenite, locally
grading into calcirudite, which is composed in large part of fossil
debris set in a matrix of clear, crystalline calcite. The amount of
recognizable fossil material varies greatly. The specimen illustrated
on plate XIV, figure 1, is mostly finely divided calcite, with only
widely scattered fossils. This texture is, however, uncommon
and most of the Frisco is composed of over 50 percent recognizable
fossil material. It is difficult on some specimens to determine the
precise proportion of clear calcite to organic material due to the
effects of recrystallization. Almost all peels show some recrystalliza-
tion, especially associated with pelmatozoan plates, and possibly
this process has been extensive. Many clear calcite crystals show
inclusions of granular bodies with irregular and indistinct outlines;
commonly these bodies cannot be positively identified as organic,
but some show the unmistakable porous texture of the echinoderm
skeleton (see photomicrographs, pl. XIV, figs: 3, 4). It is therefore
possible that a considerable part of the clear calcite in the Frisco
originated as organic debris (particularly pelmatozoan plates)
which was later converted to sparry calcite. In my opinion, how-
cver, most of the clear calcite is a primary feature, precipitated at
the time of deposition. Much of it appears to resemble that which
Bathurst (1959, p. 14-21) called granular cementation or rim ce-
mentation (compare figures 3, 4 of plate XIV to figure 1, number
2 in Bathurst). For a further discussion of this topic see under
KEEL MEMBER, Lithology; BOIS D’ARC FORMATION;
FITTSTOWN MEMBER, Lithology. Regardless of the importance
of recrystallization the Frisco is predominantly a bioclastic rack.

Brachiopod and snail shells make up a considerable part of the
Frisco fossil material, along with some bryozoans, corals and other
groups. In most beds pelmatozoan -debris is subordinate, and the
Frisco in this report is-quite different from the Fittstown member
of the Bois d’ Arc formation. The latter is predominantly a cal-
careous sand, largely pelmatozoan plates, with the clear calcite
acting as a cement. The Frisco, in contrast, generally shows a
greater proportion of clear calcite and nowhere appears to have as
much pelmatozoan material. Possibly this indicates that the Frisco
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has undergone a more extensive alteration of its original texture;
pelmatozoan plates appear to be more readily recrystallized than
other fossil elements and it may be that originally the Frisco in-
cluded a considerably greater amount of pelmatozoan debris which
was later converted to clear, sparry calcite (see discussion above).

There is ample evidence of fragmentation and I estimate the
breakage of fossils during deposition was more extensive in the
Frisco than in the Fittstown. In its more characteristic lithologic
expression, as in the lower beds along Bois d’Arc Creek, the Frisco
is composed of a heterogeneous assortment of fossils, with brachio-
pod and snail shells up to three inches in diameter mixed with
smaller fossils and fragments of fossils. The bivalved shells, such
as the brachiopods, are almost all disarticulated, and the peels as
well as the fossil collections from the Frisco in this area show con-
siderable breakage. This debris, composed of broken and whole
fossils of different sizes, is mixed together to produce a rock of
variable textures which shows little evidence of size sorting. In
some areas, however, the Frisco appears to have undergone rather
extensive size sorting by current and/or wave action. Throughout
much of the southern area of outcrop (fig. 24; T.1 8., R. 8 E.) the
texture is fine and relatively uniform; peels show that it is composed
largely of ostracods, sponge spicules and fragments of larger
fossils, few grains exceeding 0.5 mm in diameter (HCI residues of
this rock are mostly silicified sponge spicules and ostracods, along
with considerable glauconite; acetic acid residues have conodonts).
This fine-grained rather uniform texture suggests that it represents
the smaller fraction which was removed from a more heterogeneous
assemblage by selective wave or current action.

The partial or complete silicification of fossils is fairly extensive
in the southern outcrop areas (T. 1 S., R. 8 E.) but elsewhere is
not common.

Environment of deposition: The Frisco formation, like the
Fittstown member of the Bois d’Arc formation, is a bioclastic rock
with the fossils set in a matrix of clear calcite. The acid insolubles
are slightly lower in the Frisco calcarenites (about 2% percent)
athough this reduction may be in part due to the somewhat more
extensive silicification of fossils in the Fittstown. In any event, the
quantity of extra-basinal detritus is small in the limestones from
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both, although it should be kept in mind that the Fittstown in-
cludes marly partings and thin beds of ruaristone, whereas these
are absent from the Frisco. The Frisco differs primarily in its
somewhat greater proportion of clear calcite to fossils, and in its
scmewhat greater proportion of broken to whole forsils. Further-
more, the Frisco in some areas appears to have undergone consid-
erable size sorting, a feature which I have not observed in the
Fittstown on a comparable scale.

The Frisco fauna, like that of the Fittstown, belongs largely
to the vagrant and sessile benthos. The two faunas are alike in
being dominated by the brachiopods, but aside from this they differ
considerably Snails are common in the Frisco and some reach
a large size; a fair number of corals are present, including some
colonial types, although there does not seem to be any reef de-
velopment (Cloud 1952, p. 2128). Ostracods and sponge spicules
are common in some areas; no calcareous algae have been observed.
The peels of Frisco specimens from various places show some
pelmatozoan plates but on none are they the dominant element
and on many are relatively uncommon (see discussion above under
Lithologic). The fragmentary nature of many of the fossils, com-
bined with evidence of size sorting, suggests that this fauna is, at
least in part, a thanatocoenose.

The foregoing faunal and lithologic characteristics point to an
offshore environment similar to that of the Fittstown, although
the water was probably somewhat more strongly agitated. The
fragmentary nature of many of the fossils, combined with the
evidence of size sorting, indicates considerable shifting of the fossil
material by wave or current action. There is, however, no cross-
bedding, channeling or other evidence which would point to de-
position in the zone of strong wave action, as is present close to
shore. In fact, the very small quantity of terrestrial detritus would
scem to exclude a littoral or inner sublittoral environment. The
Frisco would thus represent an offshore, outer sublittoral type of
environment, in general similar to that of the Fittstown, although
I would imagine the water was shallower and had a shghﬂy
greater turbulence.

~ The mgmﬁcance of clear calcite in connection with this problem

15 discussed in the chapter on the FITTSTOWN MEMBER, En-
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vironment of deposition; for a discussion on chert see CRAVATT
MEMBER, Environment of deposition.

Frisco-Bois d Arc relationship: The Frisco formation rests on
on the Fittstown, although locally this upper member of the Bois
d’Arc formation is quite thin (P17). Both the Frisco and Fittstown
are bioclastic calcarenites, but there are several lithologic character-
istics which will serve to separate them. (1) The Frisco is con-
sistently thicker bedded, the beds of the Fittstown rarely attaining
a foot in thickness; compare figure 1, plate VII with figure 2, plate
2, plate VIII (sec also Amsden 1957, pl. III). (2) The Frisco has
almost no marly partings or beds of marlstone whereas thesc are
common in the Fittstown. (3) The Frisco weathers to a distinctive
“honey-comb” or “pot-holed” surface whereas the Fittstown
weathers to a fairly smooth surface. These lithologic differences
are accompanied by a marked change in the faunas, the Frisco
carrying a Deerparkian fauna and the Fittstown a Helderbergian
fauna. Some of the Frisco fossils are stratigraphically useful, even
to the person without a detailed knowledge of the faunas. The
Fittstown calcarenites commonly have a meager snail fauna, where-
as these are generally abundant in the Frisco with some individuals
reaching a diameter of three inches. Of even greater value is the
Frisco coral Trachypora which has distinctive, finger-like branches
(plate XVII); this coral is abundant in the lower part of the
formation at most outcrops, and is useful since it is unlike any
Bois d’Arc fossil. It is especially helpful in those areas where the
upper Bois d’Arc and Frisco strata are so poorly exposed that it is
difficult to determine the bedding and other physical characteristics.

I believe the Frisco is separated from the underlying Bois d’Are
by an erosional unconformity: The two faunas are distinct and the
change from one to the other is abrupt and without any transitional
zone. Such an abrupt faunal change points to a complete with-
drawal of the Fittstown seas, followed at some later time by a return
of the sea, this time with a Frisco fauna. The sharp lithologic
change which accompanies these faunal changes furnishes support-
ing evidence for such an interpretation. There is only meager
evidence for regional truncation of pre-Frisco strata, but this is
hardly surprising since the Frisco has such a limited outcrop area.
Even so, there is some evidsnce of pre-Frisco erosion in the thinning
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of the Bois d’Arc strata between sections P3 and P8; see section A-A,’
plate C, panel II1.

Frisco-Woodford relationship: See discussion under WOOD-
FORD FORMATION.

Thickness and distribution: The outcrop area of the Frisco
formation is limited to the northeastern part of the Arbuckle
Mountain region. Its distribution in relation to the entire Hunton
outcrop area is indicated on the Devonian isopach map, figure 28,
and is shown in more detail on the isopach and outcrop map of
figure 42; additional details on Frisco distribution may be found
in the geologic maps, plates A and B, panel II. This formation
attains a maximum thickness of 60 feet along Bois d’Arc Creek on
the Lawrence uplift; it thins rapidly to the southeast and through-
out the central and southern areas is generally less than 20 feet.

This report does not deal with the subsurface geology of the
Hunton group; however, a few remarks might be added with
respect to the Fricso. This formation is one of the easier of the
Hunton units to recognize in surface exposures, but its distinction
from the underlying Bois d’Arc is based on features such as bedding
which are not apparent in subsurface data, and the Frisco is litho-
logically enough like the underlying Fittstown to make their
separation extremely difficult in the subsurface. Faunal data is
commonly unavailable in the subsurface; however, recently Huff-
man and myself (Amsden and Huffman 1958, p. 73-75, figs. 1-2)
identified a Frisco brachiopod from a core out of the Kytle-Ray well
which clearly establishes the presence of this formation in Potta-
watomie County (Huffman 1958, p. 34) which suggests the Frisco
may have a rather extensive subsurface distribution in central and
eastern Oklahoma.

Fossils and age: 'The Frisco has a large megafauna, most
species belonging to the sessile or vagrant benthos. Brachiopods
are the dominant element, exceeding all other groups both in
number of species and in number of individuals. There are also
several species of snails along with some corals and bryozoans;
ostracods and sponge spicules are locally common, and pelmatozoan
plates and stems are present although I have not seen any complete
calyces. Arenaceous Foraminifera are rare or absent in the HCI
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insoluble residues. I have obtained a few conodonts out of acetic
acid residues of Frisco specimens from the NE% NEY sec 16,
T.1S,R. 8E.

Reeds (1926, p. 10) listed 5 species from the Frisco formation
(Schuchert, 1922, p. 669670, recorded 17 species from strata
in Sequoyah County which are presumed to be equivalent to the
Frisco formation; see Huffman 1958, p. 34-35). Maxwell (1936,
p. 104-105) recorded 58 species distributed as follows: five corals,
eight Bryozoa, 32 brachiopods, one pelecypod, 10 gastropods, and
two trilobites. The most recent work is that of Ventress (1958)
who made a stratigraphic and faunal study of this formation in its
type area. This author’s collections (including fossils collected
by me) were distributed as follows: four species of corals, 23
brachiopods, one pelecyped, six gastropods, one trilobite and two
bryozoans. Ventress described and illustrated the brachiopods
in detail and gave summary descriptions and illustrations of the
corals and gastropods. Amsden and Huffman (1958, fig. 1) illus-
trated a Frisco brachiopod (Rensselaeria cf. R. elongata) from a
well core (see above), and the common Frisco coral Trachypora
sp. is illustrated on plate XVII, figures 1-4 of the present report (I
am indebted to Dr. William Oliver, Jr. of the U. S. Geological
Survey for information on this coral). No Frisco species is listed
in my Cazalog of Hunton Fossils (1956) and to my knowledge no
species other than those mentioned above have been described.

The Frisco fauna is. Deerparkian in age and closely related
to that of the Oriskany sandstone in the eastern United States.

WOODFORD FORMATION

The stratigraphy of the Woodford 1s not a part of the present
report and the formation has been studied only to the extent
necessary to determine its relationship with the underlying Hunton
group: It is predominantly a dark, fissile shale with thin beds of
blocky siltstone and some chert. In most places the Woodford
shale stands in marked lithologic contrast to the Hunton limestones
and there is little difficulty in separating the two. There are, how-
ever, a few places where the Woodford strata, or at least post-
Hunton strata, develop a carbonate facies and thus present’ some
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problems in recognition; this is discussed below under WOOD-
FORD ? BROWN CARBONATE and the TURKEY CREEK IN-
LIER.

The age of the Woodford has been in question for many years.
The latest information based on the conodont studies of Hass
(1956A, p. 1, 2, 21, 25; 1956B, p- 27-29; 1958, p. 767; Ham 1959,
p- 75) indicates that most of the formation is Upper Devonian
(Cassadaga stage) with only a thin zone of Early Mississippian at
the top.

Pre-Woodford unconformity: Robert Maxwell (1958, p- 213)
has made an extensive regional study of the post-Hunton pre-Wood-
ford unconformity which covers approximately the southern 14 of
Oklahoma. My investigation of this unconformity is confined to
the outcrop area of the Hunton group in the Arbuckle Mountain
region and Criner Hills.

The time interval separating the youngest Hunton strata
(Frisco formation—Lower Devonian, Deerparkian) from the Wood-
ford is considerable, covering all of the Middle Devonian and
probably the early part of the Upper Devonian (pre-Cassadaga
stage). During this time the Hunton strata were uplifted and
subjected to considerable erosion; within the present outcrop area
this erosion was extensive enough to locally strip away all of the
Hunton and to allow the Woodford to rest directly upon the Ordo-
vician.. The Woodford may thus be in contact with any of the
Hunton formations, although it is generally underlain by the Bois
d’Arc formation. Two photographs of the Woodford-Bois d’Arc
contact are shown on plate IX. :

I have prepared several maps and geologic sections to bring
out the nature and extent of this unconformity. The Woodford-
Hunton relationship is shown on the two geologic maps of panel II;
the map of the Lawrence Uplift (pl. A) is especially good to bring
out the transgressive nature of this contact, the Woodford resting
successively on the Frisco formation, Bois d’Arc formation, Haragan
formation and finally on the Henryhouse formation. Four cross
section views of this unconformity are shown on the stratigraphic
sections of plate C, panel III. Finally, the pre-Woodford sub-
crop map (pl. A, panel III) delineates the strata upon which the
Woodford rests; this is a paleogeologic map which shows the in-
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ferred surface distribution of stratigraphic units just prior to Wood-
ford deposition:

The Hunton rocks were rather extensively truncated during this
period of erosion. The maximum thickness of this group in the
outcrop arca is slightly over 400 feet and, from this maximum it
ranges down to zero (fig. 7). It should, however, be kept in mind
that this thickness variation is, in part, due to erosion that occurred
during Hunton time (see Distribution and thickness, under HUN-
TON GROUP). Nevertheless a considerable part of Hunton
truncation can be assigned to the post-Hunton pre-Woodford uncon-
formity, and in a few places this is moderately abrupt. A good
example of post-Hunton erosion is found on the Lawrence Uplift
(geologic map, pl. A, panel II; see also stratigraphic section A-A’,
pl. C, panel IIT); within a distance of three miles the entire Dev-
onian part of the Hunton, totaling about 150 feet, 1s removed
(Frisco-Bois d’Arc-Haragan). A similar condition exists in the
central part of the Arbuckle Mountain region, in the area extending
from White Mound (M3) south to the Washita River (Ca5); here
again the Devonian part of the Hunton, totaling some 250 feet, 1s
removed in a distance of three and one-half miles (see stratigraphic
scetion D-D’, pl. C, panel IIT). The entire Hunton has been re-
moved in the south-central part of the Arbuckle Mountain region
(stratigraphic section C-C’, pl. G, panel III; sabcrop map, pl. A,
panel III). On the other hand, this post-Hunton period of erosion
does not appear to be so extensive if the entire outcrop area is con-
sidered. ‘The Hunton group, which is a relatively thin stratigraphic
unit within the area under consideration, is only locally removed,
and throughout much of this area the Woodford remains in contact

with the Bois d’Arc formation (pl. A, panel III).

It is interesting to consider the question of pre-Woodford
structure. 'This is a difficult problem as there is no vertical control
for the pre-Woodford surface; however, the pattern shown on the
pre-Woodford subcrop map (pl. A, panel III) would seem to pre-
clude much pre-Woodford folding. Undoubtedly there was some
warping on the surface during uplift and subsidence, but this must
have been on a moderate scale since throughout the outcrop region
covering an area of about 50 miles by 60 miles the Woodford
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commonly rests on Hunton Helderbergian strata which at few
places exceed a thickness of 250 feet:

There is no clearly defined relationship between the pattern
shown on the pre-Woodford subcrop and total Hunton 1sopach
maps (pl. A, panel II), and the present day structure of the
Arbuckle Mountain region. The stratigraphic and structural pattern
of this region is well defined by the geologic and structural map
of Ham (1954). My investigation reveals a pre-Woodford thinning
of the Hunton in the area south of Davis, along a northeast-south-
cast trending zone, and this could be construed as the forerunner of
the present day Dougherty anticline, although both its position and
trend are somewhat different. In any event, the pronounced north-
west-southwest trend which is so marked on the structural map of
Ham does not appear to have been developed in either pre-Wood-
ford or pre-Devonian times (pls. A, B, panel III); also, none of the
isopach maps of the various Hunton stratigraphic units shows
any well-defined relationship to the structural trends developed
in the latter part of the Paleozoic. Moreover, there is little or no
similarity between the pattern shown on the pre-Woodford map
(pl. B, panel IIT) and the pre-Devonian map (pl. A, panel III),
nor do the areas of thaximum thickness of Silurian strata (fig. 8)
correspond with the areas of maximum thickness for the Hunton
Devonian.” It should, however be emphasized that these remarks
are based entirely on information obtained from a study of the
outcrop area, and a regional study covering a constderably larger
arca might well bring out relationships and trends which are not
apparent in a more restricted area. Maxwell has noted that “a study
of the pre-Woodford distribution in southern Oklahoma, coupled
with an isopachous map of the Hunton, reveals several structural
trends that have persisted . through the Pennsylvanian period of
denudation” (Maxwell’s article is to appear in the Petroleum Geol-
ogy of Southern Oklahoma, Volume 11, to be published by the
American Association of Petroleum Geologists; this volume in
press at the time the present manuscript was sent to the printer).

*In s'udying a total Hunton isopach map of this, or any, region it should be
kept in mind that it is a composite made up of rocks of different ages. A com-
parison of the different isopach maps in this report will show that the areas of
maximum thickness are not the same.
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W oodford-Hunton contact: 'The Woodford-Hunton contact is
exposed at a number of places in the Arbuckle region and Criner
Hills. In places the Woodford shale rests directly on the Hunton
with no basal conglomerate or chert present. An example of this
may be seen in about the center of sec. 33, T. 3 N, R. 6 E,, where
the Woodford Bois d’Arc contact is exposed for 100 feet or so (il-
lustrated, pl. IX); there is no clearly defined structural discordance
between the two units, although the geologic map in this area
(pl. A, panel II) shows Woodford “truncating” various Hunton
formations. A thin bed of conglomerate ranging up to three or
four inches in thickness may be present at the base of the Wood-
ford. There is a one- to two-inch bed of conglomerate between the
Fittstown calcarenites and typical Woodford shale at section P3 on
the Lawrence Uplift (pl. A, panel II; APPENDIX). This con-
glomerate is composed of subangular to subrounded pebbles up to
an inch in diameter (in general the smaller fragments are more
angular, the larger ones subrounded); some chert fragments are
present along with considerable glauconite. A similar conglomer-
ate may be seen near Goose Creek (SW14 SEl4 NEYL sec. 26,
T.1N., R. 7 E.; see discussion below) where the Woodford rests
on Frisco, and at section Ca2 near Tulip Creck (NEY4 SEl; sec.
25, T. 2 S., R. 1 E.) where the Woodford rests on the basal part of
the Cravatt member. This conglomerate is undoubtedly a basal
phase of the Woodford as I have never observed such a bed within
any part of the Hunton; it is invariably underlain by typical Hunton
and overlain by typical Woodford shale.

Chert is somewhat erratically associated with the Woodford-
Hunton contact. On the Hunton outcrop belt extending from the
Lawrence Uplift south to old Hunton townsite (which is the
outcrop belt of the Frisco formation; fig. 42) loose blocks of chert
are common in the vicinity of the Woodford-Hunton contact, and
in places this chert may be observed in situ between typical Hunton
and typical Woodford. Ventress (1958, p. 18) noted exposures of
chert at the folowing places: NW1; SEY; SE%4 sec. 16, T. 1 S, R.
8 E., SW1; SEl4 NEY sec. 16, T. 1 S, R. 8 E., NWl; NWJ; sec.
15, T.1 S, R. 8 E, NWY; SWY SW4 sec. 10, T. 1 S., R. 8 E.;;
SWY, NW; NEY sec. 8, T. 1S., 8 E.; SW¥;, NEY SEV4 sec. 1,
T.1S., R. 7 E. (the location of most of these is shown on the
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geologic map, pl. B, panel II). Ross Maxwell (1936) assigned
this chert to the Frisco, believing that a two- to five-foot bed of
light-colored chert marked the top of this formation. It is, how-
ever, the opinion of both myself and Ventress (1958, p- 18-19) that
it is a part of the Woodford and has no relation with the Hunton.
Chert is known to be present in the Frisco, mostly in the form of
small nodules and lenses (FRISCO FORMATION, Lithology),
but there is good evidence for assigning the chert associated with
the contact to the Woodford. For example, in the vicinity of
Goose Creek (SWY; SEY4 NEY sec. 26, T. 1 N, R. 7 E.; near
section P17; fig 42) the Frisco-Woodford contact is exposed and
shows the following sequence: Frisco calcarenite overlain by a
one-inch bed of conglomerate like that described above, followed by
a three-inch bed of chert similar in all respects except thickness to
those mentioned above; directly above the chert is typical Woodford
shale (Ventress 1858, p. 18). Another excellent exposure showing
the relation of chert to contact may be seen in the NWi4 SEl4
sec. 1, T. 1 8., R. 7 E.; at this locality I have observed large, sub-
spherical chert “concretions” embedded in the basal few feet of the
Woodford shale; the shale wraps around and encloses these con-
cretions (which range up to a couple of feet in diameter). Futher-
more, chert is present in the basal part of the Woodford in areas
where the Frisco is absent. A bed of Woodford chert is present
just above the Hunton contact on Haragan Creek in the vicinity of
White Mound (section M3; fig. 54, APPENDIX). The basal two
to three feet of the Woodford formation at section M5, west of
Price’s Falls (fig. 52, APPENDIX) consists of brown, fractured
chert with considerable carbonate (16 percent CaCO,; APPEN-
DIX); this particular outcrop is believed to be of significance
in the interpretation of the Oil Creek outcrops and is therefore
discussed at greater length below (WOODFORD? BROWN CAR-
BONATE). The foregoing data are sufficient to show that chert
in the form of beds or lenses, or “concretions” is present in the basal
part of the Woodford at a number of different places.
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Figure 1. Contact of the Woodford shale with the Cravatt member of the Bois
d’Arc formation. Arrow points to geologic pick stuck in the contact. About the
center of sec. 33, T. 3 N., R. 6 E., Pontotoc County.

Figure 2. Closer view of the same outerop shown in figure 1. Arrow points to
pencil on the Woodford-Cravatt contact.
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WOODFORD? BROWN CARBONATE

This formation is well exposed near Oil Creek in the western
part of Johnston County (figs. 44, 46). It is mostly a brown-
weathering, cherty carbonate, in part highly dolomitic, with a
maximum thickness of about 25 feet; this unit.is overlain by Wood-
ford shale and underlain by Sylvan shale. These exposures have
been known for a number of years and have generally been assigned
to the Hunton group. Maxwell (1936, p- 57) referred the strata in
this area to the Cochrane member of the Chimneyhill formation,
and Ham (1954) included them in the Hunton group on the
Arbuckle Mountain map (the Hunton outcrop belt was extended
from sec. 10, T. 3 S., R. 3 E. in a southeasterly direction and joined
with the outcrops in question). In my opinion, however, these
rocks are not a part of the Hunton group. I suspect they represent
a lower member or facies of the Woodford, although they could be
a pre-Woodford sequence; whatever their relationship may be with
the overlying beds they appear to be almost certainly post-Hunton
in age. Before discussing the evidence bearing on this problem, a
brief outline will be given of the geologic and geographic setting.

The geographic distribution and geologic relationships are
shown in figure 44. The Woodford? brown carbonate is present in
the NEY; sec. 20, the SW sec. 17, and the eastern half of sec. 18.
In this area it is underlain by typical Sylvan shale and overlain by
typical Woodford shale; there is no question about these strati-
graphic relations as there are several outcrops with complete ex-
posures across the upper part of the Sylvan, brown carbonate and
lower part of the Woodford shale. I could not find any outcrops
in this stratigraphic position from sec. 18 northwest to Highway 18.
West of the highway the Hunton ridge reappears and in sec. 4
I have described two stratigraphic sections (Ca3, Ca4) which are -
lithologically and faunally typical in every respect for Hunton
strata (in both sections the Henryhouse is directly overlain by
Woodford; see APPENDIX). I have not observed any of the
Woodford? brown carbonate in the castern part of sec. 20 (east of -
J18) or in the western part of sec- 21; however, Maxwell records
it in sec. 21, and Ham shows the “Hunton” outcrops extending into
this section so it may be present in sec. 21. Apparently there is no
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Woodford? brown carbonate or Hunton present from this area
west to sec. 6, T. 4 S., R. 5 E. Near Ravia, on the eastern edge of
sec. 5, T. 4 S, R.5 E. I have described stratigraphic section J12
(fig. 46) which is normal in all respects for the Hunton group (see
APPENDIX). This distribution pattern shows that while the
Woodford? brown carbonate occupies the stratigraphic position of
the Hunton strata, it is separated geographically from unquestioned
Hunton by a considerable distance (figs. 44, 46).

Lithology: This rock is predominantly a brown-weathering
(5YR 5/6 to 5YR 4/4), glauconitic carbonate with varying amounts
of chert. Excluding chert (in so far as possible) it has a relatively
low inscluble content, most specimens testing less than 15 percent
insoluble residues (fig. 45). Locally some beds yield as much as
70 percent, but the residues from these are largely spongy silica
which may be secondarily intreduced. The amount of MgCO; is

Woodford? brown carbonate
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Figure 45. Frequency diagram showing the range of the HCI insoluble
residues and MgCO, in the Woedford? brown carbonate of the
0il Creek area. One residue of 71 percent from J16-G is omitted.
The data for this are given in the APPENDIX.
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highly variable; eight specimens tested range from about 2 percent
up to almost 37 percent (fig- 45): the CaCO, content of these same
specimens ranges from 53 percent up to 87 percent (see sections
J13 to J18, CHEMICAL ANALYSES, APPENDIX).

Chert is common in most of the exposures which I examined.
None was observed at sections J13 or J17 although the residues do
contain some spongy silica. All of the other sections described have
considerable chert, in places making a substantial part of the total
rock. It is mostly a vitreous type in nodules and lenses along with
some beds of almost solid chert up to a foot in thickness. Parts of
this rock have a distinctly brecciated texture and some of the chert
bodies are so fractured that they appear to consist of aggregates of
angular- pieces. In places these angular fragments are separated
and the rock is made up of chert fragments set in a matrix of brown
carbonate; locally the carbonate is also brecciated and consists of
angular pieces of carbonate up to an inch or so in diameter set in
a carbonate matrix. [ do not believe this is a tectonic breccia
resulting from structural deformation as the overlying Woodford
shows no evidence of such deformation. Cherts with a brecciated
texture are not uncommon in various parts of the Hunton and are
probably a primary feature preduced during deposition (see
FRISCO FORMATION, Lithology). All evidence points to a
local source for the fragments. '

Irregular cavities are common in parts of this rock. Most
of these are small and do not exceed a few millimeters in diameter,
but a few have a maximum diameter of as much as.half an inch ;
they may be lined with crystals (dolomite?). Much of the Wood-
ford? brown carbonate is stained or impregnated with a black
carbonaceous substance. This material is stiffly viscous and may
partly or completely fill some of the cavities. _

The insoluble residues were made from specimens which
appeared to be free of chert; nevertheless, most residues show con-
siderable light-cclored spongy silica which probably represents some
form of chert (or incipient chert). There are also minor amounts
of crystalline aggregates of clear quartz, and some of the detrital
grains mentioned below appear to show secondary growth. Glau-
conite is abundant in most samples, and on ‘some it makes up most
of the residue. Much of this has a dark green color, although there
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is considerable color variation, even ranging into a pale green. The
glauconite grains have several different shapes; some have a poly-
lobate form similar to that which is common in the Hunton (pl.
XVII, fig. 6), or glauconite may serve as the filling or replacement
of fossils (fig. 5 of pl, XVII)- A considerable part is in' small
aggregates which suggest crystal aggregates. Several of the residues
have glauconite grains which are rounded and appear to have been
abraded by movement. In addition to glauconite, many residues
have a substantial amount of a dark-brown to brown spongy material
that looks like some iron mineral, possibly limonite. Detrital
grains are present in all of the HCI residues examined, although
the quantity is variable. Samples which have been washed to
remove the clay include both silt and sand size detritus; the finer
grains are subangular to subrounded whereas most of the sand
grains (which range up to 2 mm) are well rounded and frosted.
The quantity of detrital material is variable, although it always
appears to be subordinate to the other elements such as glauconite
and spongy silica. On the whole the quantity of land-derived
detritus is small and probably in no case exceeds 2 or 3 percent of
the total rock. However, the presence of rounded and frosted sand
grains is believed to be significant as this type of detritus is absent
from most residues of undoubted Hunton rocks.

I have prepared some paralodion peels, but as these are not
entirely satisfactory they have been supplemented by thin sections,
six of which are illustrated on plate XV. This rock has, in general,
a fine texture. The more dolomitic parts, such as the specimen
illustrated on figure 3 of plate XV (36 percent MgCO;) have a
rather uniform texture consisting almost entirely of rhombic crystals
up to 0.3 mm. Those beds with a low dolomite content are some-
what finer grained, consisting largely of finely divided CaCOy; the
two specimens illustrated in figures 2, 5 of plate XV are a good
example of this (2.4 and 1.7 percent MgCQ,). Glauconite is present
in both the dolomitic and non-dolomitic parts. Fossils are present
in the Woodford brown carbonate (see below), but the thin sections
and peels show that even the parts with a low MgCO, content have
little fossil debris; at no place do fossils contribute any significant
part to the rock, a fact of importance in determining the relation-
ships (see below). I have collected a few questionable representa-
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tives of the brachiopods and pelmatozoans, but none of these is
even generically identifiable. A few fragmentary conodonts have
been recovered from the acetic acid residues (J18-D); no arenaceous
Foraminifera have been found in either the HCI or acetic acid
residues. :

Relationship of the Woodford? brown carbonate: The primary
question I am here concerned in respect to the Woodford? brown
carbonate centers around its relationship with the Hunton group.
Is it Hunton or post-Hunton in age? In the past most investigators
(Maxwell 1936; Ham 1954) have placed it in the Hunton, assign-
ing it to the Cochrane on the basis of its stratigraphic position and
glauconite content; since it does not have too much resemblance to
the Cochrane, aside from the fact that both are glauconitic car-
bonates, it is assumed to have been considerably altered by dolo-
mitization associated with the Woodford unconformity. It is,
however, my opinion that these strata are post-Hunton in age,
but before discussing the evidence for and against such an in-
terpretation it might be well to summarize its geologic position.
The Woodford? brown carbonate crops out for about a mile and
a half in the vicinity of Oil Creek (fig. 44) and is well enough ex-
posed within this area to make it appear reasonably certain that
it extends throughout as a continuous unit. It is everywhere a
sequence which shows no evidence of any break in deposition, and
therefore appears to form a single stratigraphic unit of closely re-
lated beds:

In considering the evidence bearing on stratigraphic relation-
ships, it should be kept in mind that if this rock represents any part
of the Hunton it must be the Cochrane member as this is the only
unit with which it has any lithologic affinities. Favoring such a
correlation is its geologic ‘posit':ion, overlain by Woodford and
underlain by Sylvan, and directly on strike with known Chimney-
hill outcrops (fig. 46; Ca3 and Ca4 both include typical Cochrane
strata). 'The absence of any oolite in the Oil Creek area could
be explained as the result of pre-Cochrane erosion (sce pl. G,
panel III), and the absence of younger Hunton as due to, post- Hun-
ton pre-Woodword erosion. The Woodford? brown carbonate
thus appear to be in the correct stratigraphic position for Chimney-
hill, although it should be noted that I have not checked the thick-
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ness of the Sylvan shale and the brown carbonate could occupy
a considerably lower stratigraphic position than do the Hunton beds
at either Ca3-Ca4 or J12 (that is, erosion prior to the deposition of
the Woodford? brown carbonate may have removed some of the
Sylvan shale; see discussion below). Finally, the gross lithologic
features of the Woodford? brown carbonate are similar to those of
the Cochrane; both are glauconitic carbonates with chert,
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Figure 46. Map showing the general geographlc and geologic setting of the
Woodford? brown carbonate in the Oil Creek area. ThlS also
shows the approximate subsurface distribution of the “Misener
facies”, and the location of the Turkey Creek inlier.

A substantial body of evidence can be marshalled against a
correlation with the Cochrane (or any part of the Hunton). First,
the relationship observed in the field suggests that the beds in
question grade upwards into typical Woodford shale, and thus
represent a basal member or facies of that formation. For ex-
ample, on sections J15 and J16 (APPENDIX) the lower three
or four feet of the Woodford 1s a highly glauconitic and dolomitic
siltstone which appears to bridge the gap between the underlying
glauconitic carbonate and the overlying Woodford shale. It should
also be noted that there are lenses of silty dolomite interbedded
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with undoubted Woodford shale (J18), and that both the brown
carbonate and the Woodford include considerable carbonaceous
material. This evidence is, of course, not overwhelming, but it
1s suggestive of Woodford rather than Cochrane affinities, especially
when combined with the information given below.

The Cochrane member is described in the first part of this
report (COCHRANE MEMBER, Lithology), but a brief recap-
itulation of its salient features might be helpful before comparing
it with the Woodford? brown carbonate: Throughout its outcrop
area the Cochrane is a light-colored, bioclastic limestone which is
made up in large part of fossil debris (pl. XII, figs. 5, 6); none
of the thin sections, or peels which I have studied shows less than
50 percent recognizable fossil material. Its acid insolubles range
up to about 6 percent (fig. 13) and glauconite makes up most of
the residue; the percentage of detrital material is small and ap-
pears to be almost exclusively silt size (and smaller), subangular,
clear quartz. The MgCO, content is low, all specimens tested
having less than 2 percent (fig. 14). Chert is erratically developed,
being absent in many areas; where present it is confined to small
ncdules which are invariably a subordinate part of the total rock.
The Woodford? brown carbonate has a very different type of
lithology. It is a brown-weathering carbonate, ranging from a
limestone to-a dolomite. Chert is generally conspicuous, being
present in the form of nodules and beds, and on some sections it
makes up a substantial part of the formation, There is far more
silica (including both vitreous chert and spongy silica) present
in the Woodford? brown carbonate than in the Cochrane member.
The insoluble residues (excluding chert) range up to about 15 per-
cent and are composed in large part of glauconite and spongy
silica. Detrital grains are common and, of special interest, is the
presence of well-rounded and frosted sand grains, a type of detritus
which is almost unknown in any part of the Hunton group. The
character of the glauconite is also significant. A considerable
part has a polylobate or fossil shape similar to that which is so
common in tae Cochrane; however, there is a considerable part
which 1s different from the characteristic Hunton glauconite, being
in the form of small angular aggregates: Finally, there is con-
siderable evidence of abrasion in the Woodford? brown carbonate
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glauconites. A much greater difference is apparent in the car-
bonate portion of the rock. The Woodford? brown carbonate
is composed of finely divided calcium carbenate which grades into
crystalline dolomite; fossils are only sparingly present and at no
place does it have a bioclastic texture even faintly like that of the
Cochrane. It can be postulated that dolomitization has obscured an
original bioclastic texture, an explanation which is applicable to the
strongly dolomitic parts (pl. XV, fig. 3), but which will not ac-
count for the texture of those parts with a low MgCO; content
(pl. XV, figs 2, 5). These remarks are equally applicable to
secondary silicification of the rock. There are beds in the Wood-
ford? brown carbonate, such as J18-D(3) and J13-B(1) which have
an analysis similar to that of the Cochrane except for a slightly
higher insoluble content; however, these beds have a quite dif-
ferent texture from that of the Cochrane as may be seen by
comparing the illustrations on plate XII, figures 5 and 6, with
those on plate V, figures 2 and 5. The foregoing information
would seem to rule out a Hunton relationship, especially when
it is recalled that there are outcrops of typical Hunton rocks less
than three miles away. This does not, of course, prove that it
is a part of the Woodford formation, although the nature of the
contact cited above, plus the information given below 1s sug-
gestive of a Woodford relationship.

The strong concentration of chert in the Woodford? brown
carbonate is quite unlike any undoubted Hunton rocks. On the
other hand, beds of chert are known to be present in the basal
part of the Woodford at a number of different places (WOOD-
FORD FORMATION, Woodford-Hunton contract). Of parti-
cular interest is the presence of a bed of fractured chert and car-
bonate at section M5 ncar Price’s Falls (fig. 52, APPENDIX).
At this locality the Hunton consists of the Chimneyhill, Henry-
house and Haragan formations, all in a characteristic lithologic
and faunal expression. Overlying the Hunton strata is the Wood-
ford formation with a two- to three-foot bed of fractured chert
at its base; this chert is unusual in that it includes over 20 percent
carbonate (16.3 percent CaCO, and 6.3 percent MgCO,). This

bed, which appears to be quite localized in its development,
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weathers to a brown color and has a lithologic resemblance to
the Woodford? brown carbonate, although I did not observe
any glauconite or detrital grains in the residues. Whatever its
relationship with the Oil Creek outcrops may ultimately prove
to be, it is significant in demonstrating that at least locally the
Woodford cherts have a substantial carbonate content.

This report is primarily based on a surface study, but a few
comments will be appended on the subsurface rocks of Marshall
County, just south of the Arbuckle region, as these furnish some
information which has a bearing on the present problem. In
this area an oil-bearing cherty carbonate underlies the typical
Woodford shale. These strata have been called the basal Wood-
ford carbonate by Robert Maxwell (1958) and the Misener (?)
by Walters (1958, p. 14). According to Walters this rock con-
sists of an “off-white, to tan, glauconitic arenaceous, cherty, local-
ly calcareous dolomite”, which ranges 1n thickness from zero
to 115 feet. The exact distribution of this unit in the subsur-
face has not been determined, but Walters (1958, pl. I} has out-
lined its approximate position and I have incorporated this in-
formation on figure 46. There appears to be some uncertainty
concerning 1its stratigraphic reldtions, but both Maxwell and
Walters treat it as a basal part or facies of the Woodford forma-
tion. It 1s separated from the underlying strata by an uncon-
formity so that it may rest on the Hunton, or the Sylvan, or even
locally on the Viola (Robert Maxwell 1958; Walters 1958, pl. I)
Walters (1958, p. 14-15) correlated the “Misener” with the Oil
Creek outcrops (Woodford? brown carbonate), and while I have
not studied any samples or cores of this rock the lithologic and
stratigraphic data available to me suggest such a relationship.
According to this interpretation, the Woodford? brown car-
bonate is only the thin edge of a stratigraphic unit which has a
much thicker and more extensive development in the subsurface
to the south of the outcrop area (see also Ham 1959, p. 75).

The outcrops exposed on Turkey Creek, which are described
below, may represent another surface expression of this wunit;
these strata are of special interest because they carry a substantial
megafauna which is clearly not Hunton. This carbonate-silt-
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stone sequences does not have much lithologic resemblance to the
Woodford? brown carbonate; however, Walters’ description of
the subsurface “Misener” shows that this unit, at least, encom-
passes considerable lithologic variation. Actually, at the present
time there is substantial evidence to show that the three strati-
graphic units, Woodford? brown carbonate, “Misener” and Tur-
key Creek carbonate siltstone sequence, are post-Hunton in age,
but not much evidence for relating them to each other. The only
diagnostic megafossils known are from the Turkey Creek strata,
and it seems highly unlikely that any will be obtained in the
future from either the Woodford? brown carbonate or the
“Misener” beds. If any paleontological evidence is to be brought
to bear on the relationship of these units it will almost certainly
have to come from the microfaunas or microfloras.

It is interesting to compare the geographic distribution of
these three units with the pre-Woodford erosion surface. Accord-
ing to the information now available, they seem to have their
best development in those areas where the Hunton (or older
strata) have been thinned or removed by post-Hunton pre-Wood-
ford erosion (compare the distribution shown on figure 46 to

the pre-Woodford subcrop map, plate A, panel III).

The thickness of the Sylvan underlying the Woodford? brown
carbonate is not known and this unit may occupy a lower strati-
graphic position than is indicated on section C-C!, plate C,
panel III; in preparing this illustration the Woodford? brown
carbonate-Sylvan contact was arbitrarily placed on the datum plane,
but the Sylvan may be thinner here than in other parts of the
Arbuckle region.

TURKEY CREEK INLIER

The strata to be discussed in this section are a part of a small
inlier of Paleozoic rocks which is completely surrounded by
the Cretaceous. These beds crop out for about a mile and a half
along Turkey Creek in the eastern part of sec. 34 and the western
part of sec. 35, T. 4 S., R. 4 E., Marshall County (panel I; figs.
46, 47). The strata in question, which were first described by
Tomlinson in 1926 (p. 138-143), occupy a stratigraphic position
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above the Sylvan shale and below typical Woodford shale. They
are thus in the general stratigraphic position of the Hunton (but
sce below) and have commonly been referred to this group (Tom-
linson 1926; Tomlinson, Hendricks and Engleman 1952). In
my opinion, however, the lithologic character and stratigraphic
relationship do not indicate a Hunton correlative, and recently I
have obtained fossils from the basal part which seem clearly to
rule out a Hunton relationship. These strata, which will be
named and more fully described in a later publication, are here
informally designated the carbonate-siltstone sequence... Before dis-
cussing the lithologic character and evidence bearing on relation-
ships, a brief outline of the geologic setting will be given.

A geologic map of the Turkey Creek area is shown on figure
47. 'This map is essentially the same as that of Tomlinson, Hen-
dricks, Engleman and Parker which was published in the Ardmore
Geological Society Guide Book for April 25, 26, 1952. I have
spent several days in this area and am in basic agreement with
the distribution of outcrops and structure as presented by these
authors: The only difference of opinion concerns the age of the
beds occupying the interval between the Sylvan shale and the
typical Woodford shale. The Paleozoic strata exposed on this
inlier begin with the the Viola limestone, possibly including
some “Fernvale” near the top, overlain by a thin section of Sylvan
shale (see below under Lithology), and followed by the beds in
question; that is, the carbonate-siltstone sequence of this report
or the Hunton group of Tomlinson and others. Above these
rocks is typical Woodford shale and then the Sycamore. There
are three outcrops of the carbonate-siltstone sequence shown in
figure 47, but two of these (Ma3, Ma4) are small and expose only
a few feet of strata; however, the third, Ma2, gives a complete
exposure of 55 feet of beds lying between the Sylvan (?) and the
Cretaceous. The Woodford shale is not exposed here in contact
with the beds under discussion, but there is a good outcrop of
typical shale in a small tributary a short distance south of M2
(fig. 47).

Lithology: The best section is at Ma2 (APPENDIX) where

55 feet of strata referred to the carbonate-siltstone sequence 1s vX-
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posed between the Sylvan and the Cretaceous. This thickness is
not too significant as appreciable erosion may have occurred prior
to the deposition of the Cretaceous. The strata at section Ma2
rest on six feet of yellowish-gray, strongly calcareous claystone
that is referred with question to the Sylvan, although differing
from the typical green shale or clay of that formation. Two
analyses of this rock give acid insolubles of 37 and 59 percent,
indicating that at least locally it grades into an argillaceous lime-
stone (APPENDIX, CHEMICAL ANALYSES). This is a rather
high carbonate content for the Sylvan although lenses of argil-
laceous limestone are known to be interbedded with characteristic
green clay; a lens of this kind is present about 25 feet below the
top of the Sylvan at J17, near Oil Creek, and a photomicrograph
of this rock appears on plate XVI, figure 6 (a thin section of the
Turkey Creek Sylvan (?) is illustrated on tigure 5 of this same
plate). A 20-foot (stratigraphic) covered interval is present be-
tween the base of the calcareous claystone and the highest €Xpos-
ure of Ordovician limetone (Viola or “Fernvale”). Assuming
this to be a normal undeformed sequence, and the geologic map-
ping in this area indicates that it is (fig. 47), there is only 26 feet
of Sylvan present, including all of the yellowish-gray calcareous
claystone in this formation. This covered interval is known to
include some undoubted Sylvan, because dark, graptolitic shales
are exposed just above the Ordovician limestones on the east side
of Turkey Creck (fig. 47; Decker, 1935B, p. 618, states that the
lower part of the Sylvan is a dark shale), but the uppermost,
yellowish-gray beds may be a part of the carbonate-siltstone se-
quence.

The beds of section Ma2 fal linto three distinct lithologic units
(excluding the questionable Sylvan strata discussed above). a
lower, bioclastic limestone, a middle dolomitic silestone, and an
upper cherty siltstone and carbonate. The last two units grade
into one another and appear to be closely related lithologically
and genetically, but the lower one has distinctly different lithology
and its upper and lower contacts are sharply defined. This lower
unit (Ma2-A, B, C) consists of five feet of evenly bedded, highly
fossiliferous and glauconitic calcarenite. The acid insolubles range
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from 5 to 10 percent and the residues are mostly glauconite and
light-colored, spongy silica, some of which serves as the partial
replacement for fossils; the amount of terrigenous detritus is small
and is mostly in the silt and finer size, but locally there are well-
rounded and frosted sand size grains. The MgCO; content is
low, analyses of three different specimens ranging from 0.4 to 14
percent (APPENDIX, CHEMICAL ANALYSIS). Several para-
lodion peels and one thin section show a rock rich in fossil material
with most parts having well over 50 percent recognizable organic
material; pelmatozoan plates are common along with the shells
of snails and other organisms. These fossils, which are set in
a matrix of clear, crystalline calcite, show some breakage and
possibly some recrystallization (fig. 4, pl. XVI). Dr. J. L. Wilson
made a collection of megafossils from these strata, which he has
kindly loaned to me. In addition I have obtained fossils from
here (including some condonts from acetic acid residues), and
with these two collections combined there is a fairly representative
group. In the future I plan to present a detailed study of this
fauna and will therefore give only a brief discussion of it in this
report. This fauna includes snails, trilobites, brachiopods and
corals. The most conspicuous fossils are large phacopid trilobites,
some of which are quite well preserved. Snails and brachiopods
are also common, the latter group comprising several different
species.

The middle unit (Ma2-D) consists of 29 feet of a brown-
weathering, dolomitic siltstone in beds to three or four inches and
with some minor cross-bedding. It is composed in large part of
subangular to angular quartz detritus, along with considerable mica
and glauconite; the grains range up to 0.60 mm, averaging about
0.40 mm (a thin section is illustrated on plate XVI, fig. 3). About
30 percent of this rock is carbonate, of which 12 to 13 percent is
MgCO, (two analyses given in the APPENDIX, CHEMICAL
ANALYSES). I have not seen any fossils in this rock, either at
the outcrop or in the thin sections.

"The upper unit (Ma2-F) is 20 feet thick and composed of
light-colored, dolomitic chert and siltstone. In its lower part it

is a dolomitic and cherty siltstone having about 35 percert car-
bonate of which 8 percent is MgCO,; (APPENDIX, CHEMICAL
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ANALYSES). This lower part is similar in texture and composi-
tion to the underlying siltstone (Ma2-D; this unit has a little
chert in its upper few feet) from which it is separated by a one-
foot bed of vitreous chert. The upper part of Ma2-F appears to
grade into a cherty carbonate although all parts seem to have
considerable silt. One specimen from the upper 10 feet (Ma2-F
(2) ) analyzed over 60 percent carbonate, 18 percent being MgCO,.
Two thin sections from the upper and lower parts of this interval
are illustrated in figures 1, 2, plate XVI; note the similarity between
the photomicrograph of figure 2, from the lower part of Ma2-F,
and the photomicrograph of figure 3, from the lower part of D.
The stratigraphic and lithologic evidence points to a close genetic
relationship between the strata composing units Ma2-D and Ma2-F.
No fossils were observed in unit Ma2-F, either at the outcrop or in
the thin sections.

The cherty siltstones and carbonates of Ma2-F are directy
overlain by Cretaceous strata from which they are separated by
angular unconformity. I have not observed typical Woodford
shale in contact with the strata in question, but there is an excellent
cxposure of this shale in a small tributary a short distance south
of MaZ (fig. 47), and it would appear certain that this rock
occupies a stratigraphic position immediately above the carbonate-
ststone sequence (excluding, of course, the Cretaceous strata).

The exposure at Ma3 (fig. 47) consists of a single, large out-
crop of brown-weathering, siltstone in beds to three or four inches
and showing some subdued cross-bedding. The rock is almost
certainly the same as the dolomitic siltstone of Ma2-D; both
rocks look alike and appear to be on strike with one ancther. One
thin section was cut from a rock specimen of Ma3 and this shows
a texture and composition almost identical to that of Ma2-D; it is
composed largely of angular to subangular, silt size quartz detritus
along with some mica and glauconite. No fossils were observed
at the outcrop and no organic debris was scen in the thin section.

Section Ma4 consists of a small outcrop of silty and agrillaceous
dolomite with much chert. The chert is pale-gray to white and
has a porcellaneous texture; the rest of the rock is a fine-grained
carbonate with considerable silt size (and smaller) quartz detritus;
locélly it may grade into a dolomitic siltstone. Analyses of two
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rock specimens (APPENDIX, CHEMICAL ANALYSES) give
a total carbonate of 29 and 57 percent, of which 22 and 23 percent
is MaCO,. This rock resembles the upper part of Ma2-F, with
which it is presumably correlative.

Relationship of the Turkey Creek strata: These strata have
commonly been correlated with the Hunton group. They occupy
the general stratigraphic position of the Hunton group, being over-
lain by typical Woodford shale and underlain by the Sylvan
formation (the latter is, however, quite thin). In a general way
the stratigraphic sequence does suggest Hunton: section Ma2 con-
sists of biaclastic calcarenite, overlain by a fine-grained clastic rock
which grades upward into cherty strata, a sequence whose gross
lithologic features are somewhat silimar to the Chimneyhill marl-
stone (Henryhouse and/or Haragan)—Bois d’Arc succession.

In my opinion these strata are unrelated to the Hunton group.
In the first place the lithologic similarity between the Turkey
Creek beds and the Hunton is quite superficial and a careful field
study, aided by thin section and chemical analyses, shows that
these rocks are unlike any of the undoubted Hunton strata of the
Arbuckle region or Criner Hills. A dominant part of the rock
at Ma? is a dolomitic siltstone which consists largely of silt size,
subangular quartz detritus with considerable mica and glauconite;
its insolubles range from 65 to 70 percent and the MaCO, from 8 to
12 percent. Even excluding the MgCQO,, which may have been
secondarily introduced, the composition of this rock is quite un-
like either the Henryhouse or Haragan marlstones, whose in-
solubles rarely exceed 30 percent (fig. 20). Morcover, the Turkey
Creek siltstone either lacks fossils completely, or they are extremely
rare, whereas fossils are a common feature of the Hunton marl-
stones. ‘The same disparity exists between the upper cherty strata
(Ma2'F, Ma4) and the Bois d’Arc formation. The latter consists
of fcssiliferous marlstone and bioclastic calcarenites with chert
nodules; the insoluble content (excluding chert) ranges from
around 20 percent down to less than 5 percent (fig. 36). This 1s
most unlike the unfossiliferous cherty and dolomitic siltstone and
carbonate of Turkey Creck whose insolubles range from 40 to 70
percent.  Compare the photomicrographs of Ma2-D and Ma2F
illustrated on figures 1-3 of plate XVI with those of the Henry-
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house, Haragan and Cravatt shown on plate XIII and the upper,
bioclastic calcarenites of the Fittstown on figures 5, 6, plate XIV.
It these Turkey Creck beds are correlative with the Hunton they
must represent a marked facies change. Undoubted Hunton strata
are present to the northeast (J12), io the north and northwest
(Ca3, Ca4, Ca5, Ca6, Ca7), and to the southwest (Call, Cal2,
Cal3) as shown in figure 46. Throughout this area the Hunton
marlstones show absolutely no tendency to grade into a rock like
the dolomitic siltstone exposed on Turkey Creek.

The lower glauconite limestone of Ma2 (units A, B, C) has the
closest resemblance of any Turkey Creek strata to a Hunton
formation. This is an evenly bedded, highly glauconitic, bio-
clastic limestone; the insolubles range from 5 to 10 percent and
the MgCO; is less than 15 percent. It thus has some lithologic
resemblance to the bioclastic limestones of the Clarita and Cochrane
members of the Chimneyhill formation. The even-bedded character
is similar to the Clarita (pl. III), but I have never observed
that member with a glauconitic content evenly remotely like that
of the Turkey Creek rock. Its glauconite content is actually
greater than that in most Cochrane outcrops; however, its most
marked lithologic departure from that member lies in its bedding
characteristics, the Cochrane being irregularly and obscurely bedded
(pl. II), whereas the limestones of Ma2 have an even and well-
defined bedding. These are the only fossiliferous strata which I
have observed on Ma2, Ma3, and Ma4. D. K. Greger (Tomlinson
1926, p. 141) reported Henryhouse fossils from a Turkey Creek
limestone which is almost certainly the same as the one under
discussion. As noted above, I have a fairly large collection of
megafossils (as well as some conodonts) from this calcarenite and
none of these fossils is similar to Henryhouse forms; in fact,
this collection with its many phacopid trilobites is almost surely
post-Silurian. Furthermore, none of the brachiopod or trilobite
species is conspecific with those from the Haragan-Bois d’Arc or
Frisco formations and it is probably a post-Deeparkian fauna.
I plan to describe this fauna later in detail and at that time will
discuss its age at greater length. In the present report my principal



GEOLOGIC HISTORY 159

concern is to demonstrate that the Turkey Creek strata” are not
properly included within the Hunton group.

The relationship of these strata to the Woodford formation
is uncertain. Its stratigraphic position within 26 feet of the Viola
(possibly including some “Fernvale” at the top) is suggestive of
the Woodford, as that formation is known to rest on Viola or even
older beds (Tarr 1955, fig. 4). In this connection it is interesting
and perhaps significant to note the proximity of the Turkey Creek
inlier to the “Misener facies” of the subsurface, a stratigraphic unit
which locally rests on beds as old as Viola. In the preceding
chapter I commented on the distribution of the Turkey Creek beds,
“Misener facies” and Woodford? brown carbonate with respect
to the pre-Woodford erosion surface. All three of these units are
located where the Hunton (or older strata) have been thinned or
removed by post-Hunton pre-Woodford erosion. This relation-
ship could, of course, be entirely fortuitous, or it could be that
additional subsurface information will show that the distribution
of these strata has nothing to do with the underlying surface. In
any event.the problem cannot be properly investigated until such
time as these strata have been accurately dated with respect to one
another.

GEOLOGIC HISTORY

“'This section contains a summary of the events, depositional
and erosional, which took place during Hunton time- The evi-
dence supporting this historical outline is given in the first part of
the report and will not be here repeated. It is perhaps unnecessary
to add that the observations herein given are almost entirely in-
ferential, and even those statements which are unqualified repre-
sent interpretations drawn from various field and laboratory data.

Hunton deposition was initiated with the advance of the sea
in early Chimneyhill time. I have very little information on the
pre-Hunton surface; the Sylvan shale has not been studied in

* It should be noted that whereas the siltstone-cherty siltstone strata (Ma2.D,
Ma2-F) are certainly younger than the underlying bioclastic calcarenite (Ma2-A,
B, C), they are not necessarily related to it. These bioclastic calcarenites are
lithologically quite distinct from the beds above, or below; however, their general

stratigraphic position with respect to the beds above, and to the underlying
Sylvan and Viola (see below) suggest a relationship with the overlying strata.
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detail and I have seen only one really fine exposure of the Hunton-
Sylvan contact, this being the one illustrated on plate .

The Keel and Ideal Quarry members appear to represent
shallow water deposits, and in this respect differ from all of the
other Hunton units. Later Hunton strata were, for the most part,
laid down in an offshore environment out of the zone of effective
wave action. The Ideal Quarry member of the Chimneyhill for-
mation is a bioclastic limestone which appears to represent a normal
marine deposit; the presence of calcareous algae points to a deposi-
tion in water shallow enough to be within the zone of effective
light penetration. Deposition continued without interruption from
the Ideal Quarry to the Keel although the environment changed
markedly, the waters becoming shallower and strongly charged
with calcium; marine life was much restricted and oolites formed in
great abundance.

The deposition of the Keel oolites was followed by a period
of emergence. Erosion that accompanied this uplift was not ex-
tensive, but was enough to remove Jocally the KeelIdeal Quarry
strata, plus an undetermined amount of Sylvan shale. When the
sea returned the environment of deposition was quite different.
The Cochrane beds consist of glauconitic, bioclastic calcarenites
which appear to be the product of deposition in an offshore environ-
ment that was deep enough to screen out all but the strongest
waves. Qolites are absent and the salinity appears to have returned
to that normal for Paleozoic continental seas. The amount of extra-
basinal detritus is low and almost exclusively in the silt-clay size
range. The sea must have teemed with invertebrate life, judging
from the fossil-rich debris making up the rock. These fossils, like
most of those from the later Hunton deposits, belong largely to
the sessile and vagrant benthos. ‘There is no tendency towards the
development of reefs in the Cochrane, or in any part of the
Hunton for that matter. This member is the most widely dis-
tributed of the Chimneyhill units and undoubtedly covered the
cntire area at the close of Cechrane deposition. It was followed
by a period of emergence and erosion during which time it was
irregularly thinned by erosion. There appears to have been little
or no folding accompanying this uplift and the amount of strata
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removed was certainly not great, being only locally enough to com-
pletely remove the Cochrane.

The Clarita strata appear to represent a deposit of the outer
sublittoral zone, in water deep enough to screen out most wave
action. The site of deposition must have been well removed from
shore as land-derived clastics are, for the most part, not abundant
and almost exclusively in the silt and finer sizes. The seas were
inhabited by a large invertebrate fauna and much of the rock 1is
made up of the hard parts of these organisms. Crinoid colonies
flourished and in places the disintegration of their skeletons pro-
duced a crinoid sand. Other benthonic groups such as the brachio-
pods, trilobites and arenaceous Foraminifera were common. Corals
appear to have been poorly represented and calcareous algae en-
tirely absent, possibly because the water was too deep. At the
close of Clarita deposition the seas were withdrawn and the sedi-
ments exposed to erosion. The faunal and stratigraphic evidence
for post-Clarita pre-Henryhouse emergence is convincing, but here
again the amount of erosion was slight and only locally did it
completely remove this member. All of the Hunton periods of
emergence appear to represent changes in sea level that were ac-
companied by little or no folding. Moreover, the land surface
in every case must have been low because even during the longest
periods of emergence, such as the one at the close of the Hunton,
erosion did not produce much relief or remove excessive quantities
of sediments. Certainly the post-Clarita pre-Cochrane period of
erosion produced only the slightest relief.

With the start of Henryhouse deposition there was a change
in the character of the sediments. The quantity of land-derived
clastics increased sharply, being more than twice that of the
Clarita sediments, although the grain size remained about the same.
I might digress briefly to note that the terrigenous (insoluble)
clastics present throughout the Hunton are almost entirely in the
silt-clay size range; the coarsest fraction consists largely of sub-
angular, clear quartz grains which fall near the upper limit of the
silt category, but which only rarely range into a fine sand. Return-
ing to the Henryhouse, the increase in clastics was accompanied by a
decrease in the quantity of fossil material. These changes may be
in part related, the flood of extra-basinal detritus “diluting” the
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fossil debris, but it is not the sole cause as the decrease in fossils
appears to be considerably greater than the increase in clastics.
Despite these changes in the character of the sediments the en-
vironment of deposition does not appear to have changed greatly
from that of the Chimneyhill. The Henryhouse strata give every
evidence of being deposited in quiet water, quite probably near the
outer-margin of the sublittoral zone; however, the water must have
been somewhat more turbid and the bottom muddier than dur-
ing Chimneyhill times. Certainly the Henryhouse strata, like
those of the Clarita and Cochrane, were laid in non-turbulent
waters.  Possibly the increased terrigenous clastics are related
to some change in the source area, such as increased uplift; or
they may have resulted from the removal of some barrier between
the source area and the site of deposition. Since the increasc in
quantity is not accompanied by any change in grain size or com-
position the latter explanation may be the most reasonable. Actually,
almost nothing is known about the source of the Hunton land-
derived clastics as there is no marked lithofacies pattern or trend
that will give a clue to the nature or position of the area furnish-
ing this material. Excluding the Keel-Ideal Quarry beds (which
have almost no insoluble clastics), all of the Hunton strata appear
to represent offshore deposits which were far enough removed
from land to effectively screen out all but the finest material.
Neither the Henryhouse nor the Haragan, which are the Hunton
units with the greatest amount of terrestrial clastics, show any well
marked trends. There is a suggestion that the quantity of terri-
genous material in the Henryhouse increases to the southeast
(fig: 21), but the evidence for this is far from conclusive.

The Henryhouse seas were inhabited by a large and varied
invertebrate fauna. Over 100 species are represented by fossils and
this is undoubtedly only a small part of the original biota. The
fossils are mostly benthonic types, the brachiopods being the
dominant group. Corals are present and locally may be abundant
both in numbers of individuals and numbers of species, but there
15 no tendency towards any kind of reef formation. I have not
observed any stromatoporoids or calcareous algae.

Henryhouse deposition was followed by a period of emergence
and erosion. There is no sedimentary record between the Henry-
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house. (early Upper Silurian) and the Haragan (Lower Devonian),
and if any strata were laid down during this period they were
completely removed by post-Henryhouse pre-Haragan erosion.
The only record of events during this long period of time is in the
rather extensive truncation of Silurian strata. Here, as in other
Hunton periods of emergence and erosion, the topographic relief
developed appears to have been subdued and the “rate” of trunca-
tion modest. Nevertheless, the amount of erosion was sufficient
to remove the Silurian (which has a maximum thickness of 300
feet in the outcrop area) completely and to allow the Lower
Devonian strata to rest upon the Sylvan shale.

The sea returned to this area in the early part of the Devonian
period. The fauna inhabiting this sea was similar in its general
composition to that of the Henryhouse, benthonic types pre-
dominating in both, but the generic and specific suites were quite
different. The sediments deposited during Haragan times were
much like those of the Henryhouse and the environment must
have been similar at both times. This unfortunate set of circum-
stances has caused great trouble to stratigraphers, because in those
areas where the Haragan rests on the Henryhouse the Silurian-
Devonian boundary can only be located by means of the fossils.
Of course in those places where the Devonian rests on the Chimney-
hill bioclastic limestones the contact is easily located by litho-
logic as well as faunal characteristics.

All evidence indicates the Helderbergian strata (Haragan-
Bois d’Arc formations) were deposited in the same sea with no
interruption in sedimentation. These strata do, however, involve
some interesting facies changes, both faunal as well as lithologic.
Deposition began in most areas with the marls of the Haragan;
the lithologic character of this rock points to deposition in relatively
quiet, offshore waters. The quantity of terrigenous material intro-
duced into the basin of deposition was reduced slightly over that
of the Henryhouse, but the waters must have been turbid and
the bottom muddy. With the passage of time there was a tendency
for the amount of extra-basinal detritus to be reduced, in many
places quite drastically (Fittstown member). This was almost
everywhere accompanied by an increase in the amount or organic
material so that the bottom was generally carpeted by a lime sand
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composed mostly of shells and other skeletal debris. The waters
appear to become shallower and this organic material was subjected
to movement by modest current and wave action resulting in the
disarticulation of valves and some breakage. These areas of lime
sand deposition shifted from place to place with the passage
of time, thus producing an intimate mixing of the different litho-
logic types. On the whole the scas of later Helderbergian times
received much less terrigenous material than at the start, al-
through the silica content of the water seems to have increased, pro-
ducing small chert bodies. These changes in environment were
accompanied by some changes in the faunas. Benthonic types such
as the brachiopods and trilobites continue to be an important part
of the fauna, but the corals, bryozoans and snails were much
restricted.  One of the most marked changes, however, was in
the development of the pelmatozoans. Great colonies of crinoids
must have covered large areas, and as the individuals died their
skeletons disintegrated to form a sand; in many places the Fitts-
town member is composed in large part of pelmatozoan plates
with just enough clear calcite to bind them together.

Bois d’Arc deposition was followed by a period of emergence.
Undoubtedly some erosion took place at this time, but it is not
possible to determine accurately how much as the overlying
Frisco formation has a limited outcrop area. Throughout much
of the Arbuckle Mountain region and Criner Hills the Bois d’Arc
or older Hunton formations are directly overlain by Woodford
shale, and in these places it is impossible to distinguish between
post-Bois d’Arc pre-Frisco erosion and post-Frisco pre-Woodford
erosion.

The last known Hunton submergence occurred during Deer-
parkian time when the Frisco strata were deposited. 'These beds
have a low insoluble content and must have been laid down in an
environment where terrigenous material was rather effectively
screened out; the water was clear and the bottom largely cal-
careous sand. This sea was probably somewhat shallower than that
of the Bois d’Arc, and there appears to have been a fair amount
of shifting and reworking of the bottom sediments; it was, how-
ever some distance from shore and well out of the zone of
strongly turbulent water.
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The Frisco seas were inhabited by a large invertebrate fauna,
dominated by the sessile and benthonic types. Brachiopods and
snails constitute the major part of the fauna along with some
trilobites and bryozoans. Corals, which were rare in the clear
seas of the later Bois d’Arc, became fairly common in the Frisco.
Some of these, like Trachypora, appear to have built fairly large
colonies, but there is no evidence of reef structures. No calcareous
algae have been observed. |

Frisco deposition concludes the Hunton stratigraphic record,
at least in so far as the outcrop area is concerned. In most places
the Hunton beds are directly overlain by the Woodford shale, but
locally there is evidence suggesting deposition in the time interval
between these two units. The strata exposed on Oil Creek and
Turkey Creek (discussed in the previous sections) are certainly
post-Hunton in age, but it is uncertain whether they represent an
carly phase of Woodford deposition, or are a pre-Woodford
deposit. Excluding these beds, there was a long period of time
covering all of the Middle Devonian in which the area appears to
have been emergent. Erosion accompanying this emergence
stripped away parts of the Hunton, locally cutting through to the
Sylvan. This is one of the best known Paleozoic unconformities
in this general region, but it should be noted that within the
Hunton outcrop area its effect is only slightly more pronounced
than is that of the Silurian-Devonian unconformity; post-Hunton
pre-Woodford erosion can be credited with the removal of more
than 400 feet of Hunton strata whereas the Silurian-Devonian
erosion removed at least 300 feet of strata in the same area. The
unconformity at the base of the Woodford is, of course, more
casily studied due to the distinctive lithologic character of the
Woodford shale as contrasted with pre-Woodford strata.

The emergence which followed Hunton deposition appears to
have been accompanied by little or no folding within the area
under study. Furthermore, this period of erosion, like the earlier
ones within Hunton time, does not seem to have produced marked
topographic relief. The “rate” of truncation is not marked and
throughout much of the Hunton outcrop arca the Woodford rests
on Helderbergian strata which at few places exceed 300 feet in
thickness.



PLATE X

Figures 1-3 Ideal Quarry member (Chimneyhill formation}.

1. Thin section (x 18) showing the concentrically banded coating on
the rock and fossil fragments; this coating is probably an algal deposit.
Compare to the coating of the Keel oolites, plate X, figs. 4, 5, 6. and
plate XI, figs. 2, 3. Stratigraphic section M12A-A, Price’s Falls,
Murray County, Okla. " (Analysis gives in the APPENDIX, CHEMICAL
ANALYSES).

2. Thin section (x 18) showing the same type of coating as figure 1;
the core of the body in the upper left quadrant is a pelmatozoan plate.
Stratigraphic section Cl-A, near old Hunton townsite, Coal County,
Okla.

3. Enlarged view (x 31) from‘. the same thin section as that shown
in figure 2. The clear areas are crystalline calcite.

Figures 4-6. Keel membqr (Chimneyhill formation).

4. Thin section (x 31) showing oolites with a pronounced radial struc-
ture. Note that the oolitz partly visible near the top of the picture con-
forms in shape to its core (pelmatozoan plate). The smaller bodies,
which lack the radial structure, have the granular texture so common
in Keel oolites (pl. XI, fiz. 6)}. This rock is composed of over 99%
CaCO; (see APPENDIX, CHEMICAI, ANALYSES). Stratigraphic
section M12A-B, Price’s Falls, Murray County, Okla.

5. * Thin section (x 18) showing oolities with a weaker radial structure
than those of figure 4. Note the nearly perfect circular cross section
of the center oolite. This specimen with 1.3% HC1 insoluble residue.
Lawrence Quarry, NEY NE% sec. 36, T. 3 N., R. 5 E., Pontotoc County,
Okla. (see pl. A, panel I1),

6. Thin section (x 31) showing an oolite whose shape is controlled by
the shape of its core. Note that the smaller bodies show little evidence
of radial structure. This is from a specimen collected by W. E. Ham,
Lawrence Quarry; same locality as figure 5. -
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PLATE XI

Figures 1-6. Keel member (Chimneyhill formation),

1.. Thin section (x 18) showing the two kinds of matrix which enclose
the oolites: (1) crystalline calcite (clear areas}), and (2) very fine,
evenly granular, calcite. .Note that on. .the central oolite the inner con-
centric layers are markedly elliptical in outline, the outer ones more
nearly a perfect circle. Lawrence Quarry; same thin section as that
illustrated on plate X, fig. 6.

2. Paralodion peel (x 18). The miatrix l(excll‘lding‘ clear calcite),
oolite and material coating the elongate body all have a similar granular
texture. Clear areas are crystalline calcite. Lawrence Quarry, NEW%

NE% sec. 36, T. 3 N., R. 5 E., Pontotoc County, Okla.

3. Paralodion peel (x 18) showing a coated fossil; note that this
coating has a granular texture like that of the oolites. Clear areas
are crystalline calcite. Stratigraphic section MI2A-B, Price’s Falls,
Murray County, Oklahoma, Okla. Analyses given in the APPENDIX,
CHEMICAL ANALYSES.

4. Paralodion peel (x 18) of the limestone breccia facies of the middle
laminated part of the Keel. The pebble, which largely fills the field,
has a granular texture similar to that found in much of the Keel oolite
and matrix. The larger, dark areas are blemishes in the peel, but the
smaller ones appear to be mostly insoluble clastic grains. Stratigraphic
section J1-C, about 1% miles southeast of Wapanucka, Johnston Co.,
Okla. Analysis given in the APPENDIX, CHEMICAL ANALYSES.

5. Paralodion peel (x 18) ‘showing a brecciated facies of the Keel
oolite. Note the granular texture of the irregular fragments. Strati-
graphic section Call-B, Criner Hills, Carter Co., Okla. ..

6. ‘Paralodion peel (x 31) showing remarkable similarity in texture
of the matrix and oolites. Note the small, indistinct oolite just to the
left of the center. Lawrence quarry, NE% NE4 sec. 36, T. 3 N, R.5E,
Pontotoc County, Okla.
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PLATE XII

Figures 1-3. Clarita member (Chimneyhill formaticn).

1. Thin section (x 18) of a shell rich facies of the Clarita; the dark
matrix is mostly finely divided carbonate with some clay and silt size
insoluble debris. Specimen collected by W. E. Ham from near old
Hunton townsite, SW% SW14 sec. 8, T. 1 S, R. 8 E., Coal County,
Okla. (pl. B, panel II),

2. Thin section (x 31) showing the typical bioclastic limestone of
the Clarita. Note the pelmatozoan texture of the larger fragments.
Specimen collected by W. E. Ham, Delaney quarry NE¥% NE sec. 30,
T. 3 N, R, 6 E., Pontotoc County, Okla. (pl. A, panel 1II).

3. Paralodion peel (x 31) of a specimen from the coarse-grained
facies of the Clarita. Most of the matrix engulfing the fossils is clear,
crystalline calcite. Stratigraphic section P1-E, near Chimneyhill Creek,
Pontotoc County, Okla. Analysis given in the APPENDIX, CHEMI-
CAL ANALYSIS

Figure 4. Henryhouse formation.

4. Paralodion peel (x 18) of an unusually fossiliferous bed in the
upper part of the Henryhouse. Much of this fossil material consists
of pelmatozoan -debris; the dark matrix is finely divided carbonate
with silt and clay size insolubles. Compare this texture with that of
the typical Henryhouse marlstone shown on figures 1, 2, plate XIII.
Stratigraphic section P1-S, near Chimneyhill Creek, Pontotoc County,
Okla. Anaylsis given in the APPENDIX, CHEMICAL ANALYSES,

Figures 5-6. Cochrane member {Chimneyhilli formation).

5. Thin section (x 18) of a limestone composed in large part of fossil
debris. The clear areas are crystalline calcite; the dark spots are glau-
conite. ~Most of the fossil debris comsists of pelmatozoan plates.
Specimen collected by W. E. Ham ‘from the Lawrence uplift, NW14
NW1i SW¥ sec. 29, T. 3 N,, R. 6 E., Pontotoc County, Okla.

6. Paralodion peel (x 31) of a specimen from the very coarse-grained
facies of the Cochrane. The clear arcas are crystalline calcite. Strati-
graphic section Cal2-C, northwest of Overbrook in the Criner Hills,
Carter Co., Okla. Analysis given in the APPENDIX, CHEMICAL
ANALYSES.
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PLATE XINI

Figures 1-2. Henryhouse formation.

1. Thin section (x 18) of typical Henryhouse marilstone.

Most of the larger fossil fragments are pelmatozoan plates; the dark
matrix is composed largely of finely divided carbonate, and silt-clay
size insoluble debris. Compare to the more fossiliferous Henryhouse
shown in plate XII, fig. 4. Specimen collected by W. E. Ham, Henry-
house Creek, SWi% SE4 sec. 30, T. 2 8., R. 1 E,, Carter County, Okla.
(my section Cal).

2 Thin section (x 31) of a red bed in the Henryhouse marlstones. The
large fragment near the top is a pelmatozoan plate. Figures 1 and 2
show the characteristic marlstone lithology comsisting of finely divided
carbonate and insoluble debris with scattered fossils; note the similarity
between this and the Haragan marlstone shown in figures 3, 4. Speci-
men collected by W. E. Ham, same locality as figure 1.

Figures 3-4. Haragan formation.

3. Paralodion peel {x 18) of Haragan marlstone. The fossil material
is set in a matrix composed largely of silt and clay size carbonate and
insoluble debris. Stratigraphic section MI-I, Vines dome, Murray
County, Okla. Approximately 12% insolubles; analysis given in the
APPENDIX, CHEMICAL ANALYSES.

4. Paralodion peel (x 31) of Haragan marlstone. This particular
rock has only widely scattered fossils. Stratigraphic section MI-J,
Vines dome, Murray County, Okla. Approximately 17% insolubles;
analysis given in the APPENDIX, CHEMICAL ANALYSES.

Figures 5-6. Cravatt member (Bois d’Arc formation).

5. Paralodion peel (x 18) of a fossiliferous Cravatt marlstone. The
larger fragments are pelmatozoan plates. Stratigraphic section Cal-
U(2), Henryhouse Creek, Carter County, Okla. Approximately 15%
insolubles; analysis given in the APPENDIX, CHEMICAL ANAL-
YSIS. S '

6. Paralodion peel (x 31) of Cravatt marlstone with widely scattered
fossil material. Stratigraphic section M1-O(1}), Vines dome, Murray
County, Okla. Approximately 10% insolubles; analysis given in the
APPENDIX, CHEMICAL ANALYSES.
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PLATE XIV

Figures 1-4. Frisco formation.

1. Paralodion peel (x 18) of an unusually fine-grained facies ‘of the
Frisco having only scattered fossil fragments. This specimen -came
from an outcrop about 1,000 feet south of Bois d’Arc Creek, NE14 SEl4
sec. 10, T. 2 N,, R. 6 E., Pontotoc County, Okla. Approximately 3%
insolubles; analysis given in the APPENDIX, CHEMICAL ANALYSES.

2. Paralodion peel (x 18) of a typical Frisco calcarenite showing
fossil debris set in a matrix of clear calcite. Stratigraphic section P8-H,
Bois d’Arc Creek, Pontotoc County, Okla. Less than 1% insolubles;
analysis of this rock is given in the APPENDIX, CHEMICAL ANALY-
SES.

3. Paralodion peel (x 18) of a fossiliferous calcarenite. Note that
the pelmatozoan plate in the upper left quadrant, which is completely
enclosed in clear calcite, has indistinct boundaries and the same cleav-
age as the enclosing calcite Stratigraphic section P8-H (see figure-2).

4:."-Eh]arged view (x 31) of the paralodion peel shown in figure 3.

Figures 5:6. Fittstown member (Bois d'Arc formation).

5. Paralodion peel (x 18) of a fossilrich calcarenite bed in the
Bois d’Arc formation; pelmatozoan plates make up a large part of the
fossil material,

Stratigraphic section P2-B (APPENDIX; this specimen is from *a cal-
carenite bed low in thé Bois d’Arc formation; it is interbedded with
much’ chexty marstone and is therefore referred to the Cravatt, but the
lithology is typical for the Fittstown).

6. Paralodion peel (x 18) of a fosciliferots calcarenite consisting
mainly of pelmatozoan debris set in a matrix of clear calcite. Strati-
graphic section CI-Q, near old Hunton townsite, Coal County, Okla.
Approximately . 2% insolubles; analyses given in the APPENDIX,
CHEMICAL ANALYSES. '
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Figures 1-6. Woodford?  brown carbonate. This stratigraphic unit is
exposed in the vicinity of Qil Creek, Johnston County; ' the - strati-
graphy is described in the APPENDIX, STRATIGRAPHIC SECTIONS
and chemical analyses are given in the section, CHEMICAL ANALYSES.

1. Thin sections (x 47) " of unit J18-D(1), near Oil Creek, ‘Johnston
-County, Okla..(fig. 44).  HC1 insoluble residue - 9.1%, CaCOs - 53.8%
MgC()s - 33.3%.

9. Thin section (x 78) of unit J18-D (3), near Oil Creek, Johnston
County, Okla. (fig. 44). HCI insoluble residue - 16.7%, CaCOs - 79.5%,
MgCOs - 24-%

3. Thin section {x 78) of unit J18-E(2), near Oil Creek, Johnston
County, Okla. (fig. 44). HCI insoluble residue - 4.5%, CaCOs - 56.4%,
MgCOs; - 36.6%.

4. Thin section (x 47) of a specimen collected by W. E. Ham, NE%
NEY, SEY%.sec. 18, T. 3 S., R. 4 E., near Oil Creek, Johnston County,
QOkla. (near my section J15; see fig. 44).

5. . Thin section (x 47) of unit J13-B(1), near Oil Creek, Johnston
County, Okla. (fig. 44), HC1 insoluble residue - 9.5%, CaCOs
87.1%, MgCO:s - 1.7%.

6. Thin section (x 78) of unit J13-B(2), near Oil Creek, Johnston
County, Okla. (fig..44). HC1 insoluble residue - 9.9%, CaCOs
80.1%, MgCOs - 9.7%. ‘

Compare the illustrations on this plate to the photomicrographs of
the Clarita and Cochrane members of the Chimneyhill formations
shown on plate XII.
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PLATE XVI

Figures 1-4. Carbonate-siltstone sequence, Turkey Creek, Marshall County

(fig. 47). These strata are described in the APPENDIX, STRATI-
GRAPHIC SECTIONS, and analyses are given in the section on
CHEMICAL ANALYSES.

1. Thin section (x 78) of unit Ma2-F(2a), Turkey Creek, Marshall
County (fig. 47). HCl insoluble residue - 61.6%, CaCO: - 26%,
MgCOs - 11.5%. ,

2. Thin section (x 78) of unit Ma2F(1), Turkey Creek, Marshall
County (fig. 47). HCI insoluble residue - 66.8%, CaCOs - 215% -
MgCO: - 8.1%.

3. Thin section (x 78) of unit Ma2-D(1), Turkey Creek, Marshall
County (fig. 47). HC1 insoluble residue - 67.1%, CaCO: - 18.2%,
MgCOs - 13.2%.

4. Thin section (x 18) of unit Ma2-A, Turkey Creek, Marshall County
(fig. 47). HC1 insoluble residue - 10.1%, CaCO; - 87.8%, MgCO, -
0.6%.

Compare to the Hunton photomicrographs shown on plates XII,
XIII, X1V,

Figures 5-6. Sylvan formation.

o. Thin section (x 78) of unit MaZ-Y, Turkey Creek, Marshall County
(fig. 47). This is a thin section of a bed which is referred with ques-
tion to the Sylvan; see discussion in the section, TURKEY CREEK
INLIER, Lithology. HC1 insoluble residue - 59.6%, CaCO; - 37.7%,
MgCOs - 0.7%. The dark grains in this photomicrograph are probably
limonite or hematite; the light colored discrete grains are mostly
calcite.

6. Thin section (x 78) of a Sylvan specimen from section J17, near
Oil Creek, Marshall County (fig. 44). This represents undoubted
Sylvan, being a lens of argillaceous limestone that is interbedded with
typical Sylvan shale; it lies 25 feet (stratigraphically) below the
Woodford? brown carbonate. HC1 insoluble residue - 19%. The
dark grains are probably limonite, light, discrete grains carbonate.



OKLAHOMA. GEOLOGICAL SURVEY BULLETIN 84 PLATE XVI




OKLAHOMA GEOLOGICAL SURVEY BULLETIN 84 PLATE XVII




173

PLATE XVil

Figures 1-4. Trachypora sp. from the Frisco formation.
1. Fragment of a corallum (x 1); O. U, Catalog No. 3120.

2. Enlarged view (x 3) of the specimen shown in figure 4; O. U.
Catalog No. 3121.

3. Portion of an abraded corallum (x 1) and matrix; 0. U. Catalog
No. 3122. '

4. Part of a corallum {x 1); this is the specimen shown in figure 2.

All of these specimens are from the lower 2 or 3 feet of the Frisco
formation on Bois d’Arc Creek; SW1 NW24 sec. 11, T. 2 N, R.
6 E., Pontotoc County, Okla. (my section P8-H; see panel 1I, pl.
Al

Figures 5-6. Glauconite from the Cochrane member {(Chimneyhill formation).

5. Fossils preserved in glauconite (x 10); most are steinkerns, but
the sponge spicules may represent replacement. Cochrane member,
EY% SW1 sec. 18, T. 2 S, R. 8 E,, Johnston County, Okla. (my sec-
tion J6-C).

6. Glauconite with the polylobate shape that is so common in the
Cochrane member (x 10). Cochrane member, NWZ% sec, 8, T.18S,R.
8 E., Coal County, Okla. (my section CI-C; see panel II, pl. A).
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APPENDIX

The APPENDIX is divided into twe parts: (1) STRATIGRAPHIC SEC-
TIONS, which includes a description of all measured and described sections
D. 181-286), and (2) CHEMICAL ANALYSES, which includes a iabulation of
all chemical data (p. 287-297 ).

STRATIGRAPHIC SECTIONS

Seventy-seven partial or complete Huntfon stratigraphic sections are de-
Scribed on the following pages. All of these were made by me, either alone
or in a few cases with William Ventress (P11, P17) and Styron Douthit (C2).
These sections cover the major outerop belts in the Arbuckle Mountain region
and Criner Hills, including the inlier on Turkey Creek. All fossil and litho-
logic specimens used in my investigation of the Hunton were taken from these
sections and are identified according to the section (e. g. P1, J6) and strati-
graphic position (e. g. P1-A, 6J-B) ; see below. o )

The descriptions and illustrations are grouped inte Stratigraphic sections
and Collections. The latter cover fossil collections made from strata which
were not described in detail; the formation (or member) is cited and the
stratigraphic position within the formation noted, but no further lithclogic
details are given. There are only a few of these and most of the information
is presented in the form of detailed stratigraphic sections. However, in order
to save some space I have abbreviated the descriptions ¢f some sections. Those
marked with an asterisk (*) have been shortened to include only a summary
description of each formation and member, and the individual stratigraphic
units recognized in making the original description (and fossil collections) are
listed only by number and position (see section A1l for an example}. A com-
plete description is given for all other stratigraphic sections (see P1 for an
example).

The stratigraphic sections are designated by a letter and a number (e.
g. J6) ; the letter designates the county (e. g. J for Johnston County) and the
number distinguishes the different sections measured in that county. TUnder
each section the different stratigraphic divisions recognized in describing and
collecting are given a letter. Tor example, C2-A encompasses six feet of
calcarenites assigned to the Cochrane member (in section C2) and C2-J the
upper five feet of the Haragan marlstone.

The geographic location is given in the introductory remarks which ac-
company each stratigraphic section. For quick reference the approximate
geographic position of each section is indicated ¢n the small scale map, figure
48; a more exact location is given in the map, panel 1, in the back of this
report. IFurther geographic and geologic details for all sections located on
the Lawrence Uplift, and on the old Hunton townsite belt are given in the
geologic maps, plates A and B, panel II. This report also includes several
maps giving further information for certain selected small areas (figs. 42.
44, 46, 47, 51, 52). A number of the stratigraphic sections are illustrated
in the cross sections which appear on plate C, panel ITI.

Rock descriptions: This is not primarily a petrographic study; however,
I have tried tc supplement the field descriptions with additional details ob-
tained from a laboratory investigation of rock specimens. The principal tech-
niques used in this part of the study are outlined below,.

1. Chemical analyses. These are discussed and tabulated in the chapter
on CHEMICAL ANALYSES.

2. Thin sections and paralodion peels. A number of thin sections and
many paralodion peels were made. Peels are especially useful as relatively
large areas can be prepared quickly, They were made by polishing a surface
of the rock with number 400 grit, and then etching it in a 5 percent sclution
of HO! for 15 to 30 seconds. The time varies slightly, depending largely upon
the percentage of CaCOQ,; but most Hunton rocks will yield satisfactory re-
sults in 20 to 25 seconds. After rinsing and drying the paralodion liguid
was added and allowed to dry (the solution described by Koenig, 1954, p. 7_8,
gives excellent results). Air bubbles can be kept to 8 minimum if the speci-
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men is thoroughly dried before adding the liquid; if dried on a hot plate it
should be allowed to reach approximate room temperature before coating.
Mgst Hunton rocks yield fine peels which in some cases are superior to thin
sections of conventional thickness. However, certain lithologic types (i. e.
Ideal Quarry member) did not give satisfactory results and it was then neces-
sary to rely entirely on thin sections. The peels and thin sections were
studied mostly by means of a binocular miscroscope at magnifications up to
112 diameters. This examinaticn, when combined with the data from chemical
analyses, will yield a substantial amount of information on the lithologic
characteristics of the rock.

3. HC1 insoluble residues. The percentage of residue was calenated for
a number of Hunton rock specimens, most of this being done in the Chemical
Laboratories ¢f the Oklahoma Geological Survey (see CHEMICAL ANALY-
SES). 1 alsp made an examination of many residues representing all of the
Hunton stratigraphic units in order to determine the texture, composition and
other information which might have a bearing on origin. Samples to be
studied in this way were first erushed (not pulverized), and then digzested
in dilute, warm HCI, and the residues thorcughly washed. Washing removes
the fines, but this is necessary as the clay fraction is too small to be studied
by the means available to me, and only serves to obscure the silt size and
larger particules. The washed residues were examined under a binocular
microscope; no investigation was made of the heavy mineral suite. '
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Figure 48. Index map showing the approximate geographic location of the
stratigraphic cections described in the APPENDIX. TFor a
more detailed location see panel L

A number of specimens from the various Hunton stratigraphic units were
digested in dilute, warm, acetic acid, and the residues examined for conodonts,
inarticulate brachiopods and arenaceous Foraminifera. The latter are also
preserved in the HCI residues.
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The limestones of the Hunton show considerable lithologic variation when
studied by the methods outlined above, and this diversity in texture and
composition presents a real preblem with respect to rock classification. There
is need for a more elaborate limestone terminology than has customarily been
used in the past, and recently several attempts have been made to develop such
a system. I have, however, tried to keep my lithologic terminology as simple
as possible since this study is primarily blostratigraphic rather than petre-
logie. Most of the rock names are used as defined by TPettijohn although there
are one or two which require additional explanation. The name marlstone
has been applied for many years to the earthly limestones of the middle Hun-
ton, especially the Haragan and Henryhouse, and I have eontinued to use it
in spite of the fact it does not precisely agree with the standard definition
(Pettijohn 1957, p. 869-410). The Hunton marlstenes are fine grained, impure
limestones with scattered fossils. The fossils, which almost always malke up
less than 25 percent of the rock, ave get in a matrix of finely divided carbon-
ate and insoluble material (see photomicrographs on plate XIJI)}. The in-
soluble residues, which are almost exclusively in the silt-clay size, range from
about 7 percent up to almost 50 percent. the average falling between 16 and
20 percent., The more impure parts fall within the conventional definition
(35% to 65% insolubles) of a marlstone (although including silt as well as
clay), but in the lower ranges it grades into an argillacecus (and silty)
calcilutite and I have sometimes used this name for those marlstones with
less than 15 percent insolubles.

I have applied the term bioclastic to those Hunton limestones which are
composed of more than 50 percent fossil material ; if predominantly sand size
they are called bioclastic calcarenites, and if predominantly stlt-clay size bic-
clastic calcilutites. Almost invariably these rocks are low in acid insolubles,
generally less than 6 percent. This terminology is not entirely adequate. Ior
example, the name bioclastic calcarentie carries no connotation {(as defined
above) as to the matrix, which may be clear, crystalline calcite (sparry cal-
cite of Tolk, 1959), or finely divided carbcmate (“lime mud”; microcrystalline
caleite of Iolk 1959). Actnally, most of the Hunton bioclastic calecarenites
have a matrix of clear, crystalline calcite, and most of the bioclastic caicilu-
tites have a matrix of finely divided carbonate, but there are some exceptions.
I have therefore tried to describe the lithologic characteristies and varia-
tions as fully as possible in the sections on Lithology which accompany each
formation and member.

The color terms used in this report are taken from the Rock Color Chart
prepared by Goddard and authcrs under the auspices of the National Research
Council and distributed by the Geological Society of America. Color has not
proved to be especially significant in the recognition of the different Hunton
formations and members.

Two types of chert are recognized; (1) a solid, vitreous chert with a
conchoidal fracture. and (2) a spongy weathering type which I call tripolitic
chert. This second type, where relatively fresh and unweathered, consists of
a mixture of carbonate and silica which is nof readily distinguished from the
surrounding limestone: when exposed to weathering at the surface the car-
bonate is leached out, producing a spongy texture with a brown color that is
easily seen (pl. VI, fig. 2). The relationship of these two cherts is discus-
sed under CRAVATT MEMBER, Lithology. Both kinds commonly make small
lenses or irregular nodules (pl. VI, fig. 1) ; the vitreous type may form small
angular fragments, or aggregates of fragments, which have a brecciated ap-
pearance.

The term glauconite has heen used in both a morphologic and a mineral-
ogic sense (Burst 1958, p. 310), the latter now commonly defined by X-ray
methods. In this report it is used as a morphologic term to cover those darlk
to bright-green pellets, variable in shape, but generally having either a poly-
lobate outline, or the shape of some fossil (pl, XVII, figs. 5, 6). This mineral
is most common in the Cochrane and is further discussed in the chapter on
that member.

Fossil collections: All of the fossils used in my study ¢f the Hunton were
taken from the sections described on the following pages. Most of the eol-
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lections from the marlstones (i.e. Henryhouse, Haragan and part of the
Cravatt) were coflected loose on the surface, although always on outcrops
whese stratigraphie position had been carefully determined. Collections made
in this way may be contaminated by specimens washed down from the over-
lying beds; however, repeated field checks indicate that the fossils have
moved surprisingly little. I have made a number of sections across the
Henryhouse-Haragan contact, and the Henryhouse collections obtained from
these sections show almost ne admixture of Haragan fossils with the pos-
sible exception of a thin zone near the contact (at most only a few feet).
Care should be exercised in the case of silicified steinkerns; almost all of
these (excluding silicified corals) are out ¢f the Bois d’Arc formation and they
may move a considerable distance down the slope. Practically all of the fossils
cbtained from the Chimneyhill, Fittstown and Frisco were collected in place by
breaking the specimens out of the rock; all collections made in situ are so
indicated. Tossils which have been identified to genera or species are listed
under their proper section and horizon. The range of Haragan-Bois d’Arc
brachiopod species on section C1 is illustrated in figure 49.

STRATIGRAPHIC SECTION A1*

Southeast of Wapaniucha

Sectivn described by T. W, Amsden, Oct. 11, 1956. About 4 miles south-
east of Wapanucka, NW¥% NWI4 sec. 9, T. 3 8.. R. 9 E., Atoka County, Okla.
Strike of beds 295 degrees (magnetic), dipping 70 degrees to the northeast.
Covered (much shale float pirobably representing the WOODFORD FORMA-
TION)

HUNTON GROUP (total 64 feet)
BOIS D’ARC FORMATION (total 52 feet)

CRAVATT MEMBER: Yellowish-gray (locally mottled with red) argil-
laceous calcilutite with many nodules of chert; chert brown-weathering,
partly tripolitic, partly vitrecus. Almost entirely a calcilutite textuve,
little or no calcarentie. Beds from 2 to 8 inches.

. N O OO :
Al-B (covered) ..o eeeimemeeemameaeaeeeeeeaimnneo 2 feet

CHIMNEYHILL FORMATION (total 12 feet)

COCHRANE MNEMBER: Gray, glauconitic limestone with nodules and

lenses of vitreous chert. Bedding irregular, commonly obscure. No evi-

dence of Clarita or Keel in this belt (see SECTION A2).

AZ-A. e e een e et e 12 feet
Covered (probably SYLVAN FORMATION)

STRATIGRAPHIC SECTION A2
Southeast of Wapanucha
Section described by T. W. Amsden, Oct. 11, 1956. About 4 miles south-
east of Wapanucka, Atoka County; SE4 NWI14 sec. 9, T. 3 8, R. 9 E. Strike

of beds approximately 295 degrees (mag.), dipping 65 to 70 degrees to the NE.
Covered (shale float: probably WOODFORD -FORMATION)

HUNTON GROUP (total 62 feet)
BOIS D'ARC FORMATION (total 47 feet)
CRAVATT MEMBER (total 47 feet)

C. Lithology: Yellowish-gray (5Y 8/1) mottled ... 45 ft.
with red, argillaceous calcilutite with many nodules of chert. Chert
fossiliferouns, mostly brown-weathering. porous; some vitreous
chert. Rock almost entirely calcilutite, only a bed or two of cal-
carenite. Bedding 2 to 8 in. ‘

An analysis of this rock is given in the section of CHEMICAL
ANALYSES.
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Remarks: Three specimens tested for HC1 insoluble residues:
76%, 17.5% and 21%.

Upper contact of C covered, but the float indicates it is near
the Woodford ; the lgwer contact rests directly upon Cochrane, or
upon the breccia of unit B. No Haragan, Henryhouse or Clarita
present.

Fossils: Small fauna of typical Haragan-Bois d’Arc species col-
lected : Levenea subcarinata pumilis, Coelospira virginia, Atrypina
hami, Nucleospire ventricosa, Rhynchospirina mazwelli, Sphoeri-
rhynchia lindenensis, Costellm ostra singuleris, phacopid trilobite.

B. Lithology : Limestone breccia ; irregular fragments..........ooooooveeeenn.. 0 to 2 ft.
set in a red argillaceous matrix; peels show the fragments range
from microscopic size up to about 2 inches in diameter ; mostly fos-
sil-rich calcarenites. Both matrix and fragments glauconitic.
Remarks: This is a local phase, absent in most places. It appears
to represent pieces cf Cochrane incorporated into the basal Bois @’
Are beds.
No Clarita observed in any part of this belt of Hunton.

CHIMNEYHILL FORMATION (total 15 feet;
no Clarita or Keel present)

COCHRANE MEMBER (total 15 feet)

A. Lithology: Gray (N8), fine- to medimm-grained, ..., 15 ft.
calcarenite with rounded grains of glauconite. Amount of glauconite
variable, ranging from a trace up to an estimated 3 or 4%. Minor
pink fragments present, probably some are pelmatozoan plates.
Bedding obscure. Some chert nodules present.

An analysis of this rock given in the secticn on CHEMICAL
ANALYSES.
Remarks: No Keel observed in this belt of Hunton. In this area
there is much float of a brown-weathering, iron-rich carbonate with
many silicified pelinatozoan fragments. Superficially it resemblees
the Ideal Quarry member, but shows no trace of oolites, is richly
glauconitic and has some chert; it is probably an iron-rich facies
of the Coehrane,

Covered (probably SYLVAN SHALE)

STRATIGRAPHIC SECTION C1

Near old Hunton toiwcnsite

Described and collected by T. W. Amsden, Oct. 12, 13, 14, 1955. All of
this section lies in the NW¥% sec. 8, T. 1 S, R. 8 E., Pontotoe County, OKla.;
this is a short distance north of old Huntun townsite {see panel I). Base of
section (Ideal Quarry member) near the west edge of sec. 8, approximately
1,700 feet south of the N'W section corner; the section extends slightly south -
of east through the woods and into the open area, crossing a dirt rcad and a
small creek (upper part of I, Clarita member, exposed in this creek) ; it then
extends almost due east along a fence line to the top of the ridge (Bois I’Arc
formation, unit P), thence down the dip slope to the Frisco formation, ap-
proximately 1,000 feet east of the ridge top. The locatu)n of this section is
shown on the geologic map, plate B, panel II.

The strike of the beds on the Keel and Cochrane members ranges from
110 te 130 degrees (magnetic), dipping about 10 degrees to the east: on the
east; on the Clarita, Haragan and Bois d’Arc beds the strike is 1683 degrees
{magnetic), dipping 7 to 10 degrees to the east.

A summary of part of this section is given in Amsden 1958A (p. 26)_
and Amsden 1958B (p. 29). Analyses of rock samples from C1 are given
in the section on CHEMICAL ANALYSES.

This is the type locality for the Hunton group (Amsden 1957, p. 3). The
group is well exposed here except for a hundred-fout covered interval (C1-G)
between the Clarita member and the lowest Haragan exposure. The total
Hunton thickness at Cl1 is about 400 feet. The thickness up to and includ-
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Species

Haragan formation
(units H to O)

Bois d'Arc
formation
(unit P)

Rhipidomelloides oblata
Orthostrophia strophomenoides parva
Dicoelosia varica

Levenea subcarinata pumilis
Isorthis pygmaea

Anastrophia grossa

Gypidula sp.

Strophonella (S.)bransoni
Stropheodonta (B.) gibbera

S. (B.) arata

Leptaenisca concava
Lissostrophia (L.) lindenensis

Leptaena acuticuspidata
Leptaena cf. L. rhomboidalis
Schucherteila haraganensis
Sphaerirhynchia lindenensis
S. glomerosa
Trigonirhynchia - acutirostella
Obturamentella wadei
Camarotoechia? haraganensis
Camarotoechia? sp.

Eatonio medialis
Coelospira virginia
Atrypina hami

Atrypa oklahomensis
Kozlowskieilina (M.) velata
Howellella cycloptera
Nucleospira ventricosa
Meristella atoka
Trematospira sp.
Rhynchospirina maxwelli
Rensselaerina haraganana

Figure 49. Chart showing the distribution of brachiopod species collected
from the Haragan and Bois d’Arc formations at Cl.
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ing unit Q is 886 feet, a figure which is believed to be reasonably accurate
although the covered interval between P and Q was measured on the dip slope
and could be off as much as 10 or 15 feet either way; the covered interval
above Q represents a small stratigraphic interval, and since the Frisco in
this area has a known thickness of 9 to 10 feet (fig. 42) the Hunton must
total approximately 400 feet,

The Haragan-Bois d’Arc strata are richly fossiliferous, brachiopods
being especially abundant. The range of brachiopod species collected from
C1 is shown in figure 49,

HUNTON GROUP (total thickness approximately
400 feet; see discussion above)

FRISCO FORMATION (9 to 10 feet)

Lithology : Yellowish-gray fine calcarenite; megafossils rare, but
ostracods and sponge spicules locally abundant. Beds 18 inches to
2 feet in thickness, weathering with a “pot-holed” surface. HC1
insoluble residues range from 3 to 6%, washed residues consisting
largely of silicified fossil fragments. Thickness 9 to 10 feet.

BOIS D’ARC FORMATION (total approximately 85 feet)

Covered (see dIiSCUSSION ADGVE) ot rce s acamnn s

FITTSTOWN MEMBER

Q. Lithology : Yellowish-gray (5Y 7/2 to 5Y 8/1)
medium- to coarse-grained fossiliferous calearenite. HCI1 insoluble
residue 1.8% (one specimen) ; residues mostly silicified fossil frag-
ments with some clear, silt-size quartz fragments. Peel shows this
rock is composed largely of fossil material, mostly pelmatozoan
fragments with pieces of brachiopods and other fossils. Some
evidence of recrystallization. MgCQO: 2.1%.

Remarks: This is typical Fittstown lithology but since it is covered
above and below the thickness of this lithofacies cannot be deter-
mined.

Fossils : Helderbergian fauna collected in situ consisting of a few
snails, trilobites and the following brachiopods :Plaiyorthis angusta,
Leptostrophia beckii tennesscensis, Leptaena cf. L. rhomboidalis,
Sphaerirhynchia lindenensis, Costellirostra singularis, Atrype ok-
lahomensis, Kozlowskiellina (M.) welata, Meristella atoka, Rens-
selaerinag haraganand.

FITTSTOWN and/or CRAVATT MEMBER
LR = =Y PO 27 feet
Remarks: Measured along the east slope of the Bois d’Arc ridge.
The slope distance taped is 950 feet and since it approaches a dip
slope it is difficult to determine the stratigraphic interval with any
degree of precision; probably accurate within 10 or 15 feet.

CRAVATT MEMBER (55 feet excluding all of the
covered interval above)

P. Lithology : Yellowish-gray to greenish-yellow..........o b5 feet
(5Y 7/2 to 5Y 8/2) argillaceous calcilutite or marlstone with no-
dules and lenses of brown-weathering porous chert. Two HCI in-
soluble residues calculated, 19.5% and 8.5% (chert free samples) ;
washed residules mostly silt-size clear quartz with some mica ; also
fragments of silicified fossils (no completely silicified specimens
observed and much is believed to be an incomplete surface silici-
fication). The average grain size of the calcilutite, excluding
larger fossil fragments, is well below 1/16 mm. MgCOs, 2.4%.
Remarks: P was measured in the scarp face extending to the top
of the ridge. It is largely exposed, only a few patches of cover.
Except for the presence of chert it is lithologically like the under-
lying beds (Note: chert is present in-unit I, below; see discussion
under L).
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Irossils: A fairly large Helderbergian fauna collected including the
following brachiopods: Orthostrophia strophomenoides parva,
Levenea swbearinate puwmilis, Rhipidomelloides oblata, Dicoelosia
varica, Anastrophia ¢rossa, Strophonella (8.) bransoni, Stropheo-
donta gibbera, Leptuenisca concava, Leptaena cf. L. rhomboidalis,
Sphaerirhynchic lindenensis, FHatonia wmedialis, Kozlowskiellina
(AL.) wvelata, Howellella cycloptera, Meristelle atoka.

HARAGAN FORMATION (total 228 feet including
all of the covered interval at the base)

0. Lithology : Partly covered. Yellowish-gray to....ccocooioecveeeeenennn, 14 feet
greenish-yellow (5Y &/1 to 10Y &/2) fossiliferous marlstone, One
specimen tested for HC1 insoluble residues, 14% ; washed residues
largely silt-size, clear, subangular quartz fragments. Bedding
nedular, up to 3 or 4 inches in thickness.

Remarks : Separated from the overlying P because of the absence
of chert. Similar to the underlying N from it was separated largely
tor fossil collecting.

Fossils: Rhipidomelloides oblata, Orthostrophia strophomenoides
parva, Anastrophia grossa, Strophonella (8.) bransoni, Stropheo-
donta (B.)gibbere, Lissostrophinc (L.} lindenensis, Leptaenisce
concave, Leptaena acuticuspidata, Sphaerirhynchia glomerosa, S.
lindenensis, Obturamentella wadei, Camarotoechia? haraganensis,
Atrypa oklahomensis, Kozlowskiellina (M.) velate, Rhynchospirina
mazwelli, Rensselaerine haregenana.

N. Lithology: Yellowish-gray (5Y 7/2) fossiliferous.......ccoviveceveenn.e. 30 feet
marlstone. Bedding nodular, up to 3 or 4 inches in thickness.
HC1 insoluble residue, 17% ; washed residues mostly silt-size, clear
subangular quartz fragments; few questionable arenaceous For-
aminifera. One peel prepared; rock composed largely of finely
divided carbonate (and quartz), well below 1/16 mm in diameter,
plus scattered fossil material of larger size. Tossils only poorly
oriented, many appearing to be at random,

Remarks: Units N, O and P make the upper scarp face, above the
bench formed on M. N is similar to the beds above and below from
which it was separated mainly for collecting.

Fosgils : Include the following brachiopods:

Rhipidomelloides oblata, Orthostrophia strophomenoides parva,
Anastrophia grossa, Strophonella (8.) bransoni, Siropheodonia
(B.) gibbera, Leptaenisca concava, Lepteerna acuiiplicata, Schu-
chertelle haraganensis, Sphaerirhynchia lindenensis, Oblurameniella
wadei, Camarotoechia? haragancnsis, Atrypine hami, Atrypa okila-
homensis, Kozlowkiclline (M.) wvelate, Meristella atoka, Trem-
atospira sp., Rhynchospirina mamecelli, Renssclaerine haraganenda.

M. Lithology: Mostly covered. Omne or two small ... 14 feet
ledges of marlstone like beds above.

Remarks: Unit M forms the bench between the upper and lower
scarps.

I'ossils: A rather large fauna collected loose on this bench, con-
sisting of corals, trilobites, gastropods and the following brachio-
pods: Rhipidomelloides oblata, Dicoelosie wvarica, Orthostrophia
strophomenoides parvae, Isorthis pygmaea, Anastrophia grossa,
Strophonella (8.) bransoni, Stropheodonta (B.) gibbera, 8. (B.)
arata, Lissostrophia (L.) lindenensis, Leptaenisca concava, Lep-
taena acutiscuspidata, Sphaeerirhynchia glomerosa, 8. lindenensis,
Obturamentellea wadei, Camarotoechiay haraganensis, C.7 sp,
Atryping hami, Atrypa oklahomensis, Kozlowskiellina (M.) velata,
ITowellelle cycloptera, Nucleospirae ventricosa, Meristella atoka,
Rhynchospiring maxpicelli, Rensselaerine haraganand. ‘

I.. Lithology : Yellowish-gray (5Y 8/1 0 10Y 8/2) oo, 9 feet
fossiliferous marlstone. with nodules and small lenses of brown-
weathering, porous, chert. Beds range up to 5 or 6 inches in thick-
ness.
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Remarks: This unit is lithologically like P above, the chert in
both being the same, porous tripolitic type. The marlstone of L is
like that of the beds immediately above and below, from which it
is separated only by having chert nodules. Since the base of the
Bois d’Arc formation is defined on the presence of chert, unit L
could be made the base of this formation. This was not
done because L is thin and when traced leterally to the south lenses
out and disappers (see map, panel IT). Therefore L is placed in the
Haragan and the Beis d’Are base is placed at the base of P, the
lowest chert of any appreciable thickness. Unit L. makes the lip of a
topographic bench.

I'ossils : The following brachiopods collected: Rhipidomelloides
oblata, [icoelosia wvarica, Orthostroplia strophomenoides parva,
Strophonella (8.) bransoni, Stropheodonta (B.) gibbera, S. (B.)
arata, Leplaenisca concava, Lepteena acuticuspidata, Sphaerirhyn-
chia glomerosa, 8. lindencensis, Camarotoechia? haraganensis, Coelo-
spira wvirginie, Atrype oklahomensis, ozlowskiellina (M.} velata,
Meristelia atoka, Rhynchospirina maziwelli, Renssclaering haragan-
ana.

K. Lithology: Yelowish-gray fosSiliferomws. ... 21 feet

marlstone. Grain-size, excluding larger fossils, well below 1/16
mm. Washed HCI residues largely silt-size, clear, subangular
quartz. Acetic acid residues with many fossils; mostly pelmatc-
zoan fragments with some brachiopods and ostracods.
Fossils : Highly fossiliferous ; brachiopods predominant (as through-
out the Haragan), trilobites, corals and Bryozoa also common.
Brachicpods collected : Rhipidomelloides oblata, Dicoclosia varica,
Orthostrophia strophomenoides parva, Strophonellea (8.} bransoni
Stropheodonta (B.) gibbera, 8. (B.) arate Leptaenisca, Chonetes
sp., Sphaerirhynchia glomerosa, 8. lindenensis, Trigonirhynchia
acutisuleata, Camarotoechia? hLaraganensis, Coclospire virginia,
Atrypa oklahomensis, Kozlowskiellina (M.) velata, Meristella atoke,
Rhynchospiring mazwelli, Renssclaerine haregenane. The Stropho-
menacea are especially common in unit K, this being one of the best
collecting localities I have observed for these brachiopods,

J. Lithology : Yellowish-gray (5Y 8/1 t0 10Y 8/2) e 13 feet
fossiliferous marlstone. Bedding nodular, ap to 2 or 3 inches in
thickness. )

Remarks: Interval partly covered, separated from the beds above
and below for collecting only.
Fossils: A few trilobites, gastropods, corals and the following
brachiopods collected : Rhipidomelloides oblata, Levenea subcarinala
pumilis, Dicoelogia varica, Orthostrophia strophomenoides parva,
Strophonella (S.) bransoni, Stropheodonta (B.) arata, Leptacnisca
concave, Leptaena acuticuspidata, Sphaerirhynchia glomerosa, S.
lindenensis, Camarotoechia? haraganensis, Coeclospira virginia,
Atrypa oklahomensis, Koslowskielling (M.) wvelate, Nucleospira
ventricosa, M eristella atoka, Rhynchospiring mazwelli, Renssclaer-
ineg haraganana.

I. Lithology: Covered...........ocoeeveiiiceieeiiaeeen, e na et e a e et mtae e 18 feet

H. Lithology : Partly covered. Outerops of....... ... e 8 feet
vellowish-gray (5Y 7/2 to 10Y 8/2), fossiliferous marlstone. Two
HC1 insoluble residues calculated, 19%, 5%. One peel shows the
rock to be composed of finely divided silt-size carbonate particles,
plus clay- and silt-size insolubles; fossils scattered through this
matrix, showing little evidence of orientation. MgCO: content low,
less than 2%.
Remarks: Unit H is the lowest exposure of marlstone in the vicinity
of section C1: the interval between here and the Clarita exposure
in the creek is entirely covered; see geologic map; panel II. H is
lithologiecally like the strata above from which it was separated for
collecting ; it forms the base of the Hunton secarp, units H, I, J, K,
and L forming the lower scarp, and N, O and P the upper secarp.
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I'ossils : A fairly large fauna collected loose on the surface, includ-
ing some trilobites, corals, Bryozoa and the following brachiopods:
Riiipidomelloides oblata, Dicoelosia varica, Orthostrophia stropho-
menoides parva, Isorthis pygmace, Gypidule sp., Strophonella (8.)
bransoni, Stropheodonta (B.) arata, Leptaenisca concava, Leptaena
acuticuspidatae, Schuchertelle haragancensis, Sphaerirhynchia glom-
erosa, 8. lindenensis, Camaiotoechia? haraganensis, Coelospira
virginia, Atrype oklahomensis, Kozlowskiellina (M.) velata, Nu-
cleospira wventricosa, Meristella atola, Rhynchospirina mazwelli,
Rensselaerine haraganana.

G Lithology: Covered.. ... e 101 feet
Remarks: This covered interval occupies the cpen fields between
the creek exposures and those at the foot of the Hunton ridge; see
map, panel II. It is almost certainly all marlstone and is here
assigned to the Haragan although the lower few feet could be
Henryhouse as this formation is present at the south end of this
belt (C1). If there is Henryhouse it is probably only a few feet
thick. )

CHIMNEYHILL FORMATION. (total 73 feet)
CLARITA MEMBER (total 40 feet)

F. Lithology: TFossiliferous calcilutite and..........ooooooo, 36 feet
interbedded calcarenite with many scattered pink (orange-pink,
10YR 7/4} pelmatozoan plates. The background color of this rock
ranges from an orange-pink (10R 8/2) to a yellowish-orange
(10YR 8/6). Evenly bedded, beds up to a foot in thickness.  HC1
insoluble residue about 2% ; washed residues mostly clear, sub-
angular silt-size quartz fragments with some mica; arenaceous
Foraminifera common in the residues; minor glauconite. Acetic
acid residues with much pelmatozoan material, plus inarticulate
brachiopods and conodonts. MgCOs; content lcw, less than 1%.

Two peels and one thin-section show this rock to be composed of
well over 60% fossil debris, being a bioclastic calcilutite ranging
into a bioclastic calcarenite; trilobite fragments are especially
common.
Remarks: Unit well exposed in creek bed and on dip slope to the
east. This is the type locality of the Clarita member (Amsden 1957,
p. 19). Not all of the pink plates are clearly organic, but peels
and thin sections show that many have the porous texture that is
82 characteristic of the Echinodermata (mostly crinoids).
I'ossils: Rock richly fossiliferous but it is difficult to break out
satisfactory specimens. A small fauna collected in situ from the
lower 2 feet; this consists of some trilobites, snails and a few
straight cephalopods; also a number of free specimens of a small
brachiopod, Lissatrypoidea? sp.

Acetic acid 1residues carry a substantial micrefauna of
arenaceous Foraminifera, conodonts and inarticulate brachiopods.

. Lithology: Fossiliferous calcilutite with many
scattered pink pelmatozoan plates. Weathered color of rock
grayish-orange (10YR 6/6), fresh surface yellowish-orange (10YR
8/6). Bedding even, up to 3 or 4 inches in thickness. Washed
HC1 residues largely clear, subangular, silt-size quartz fragments
with some mica and glauconite ; arenaceous Foraminifera abundant.
Acetic acid residues with many conodonts, Foraminifera, ostracods
and brachicpods.

Remarks : Unit differs from that above in its thinner bedding, more
vellowish color and absence of calcarenite texture.

Fossils: The upper 6 inches of E is a trilobite coquina; the speci-
mens are all disarticulated and only isolated pygidia and cranidia
collected ; probably a species of Bumasius. Acetic residues have
a prolific microfauna (see above).
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D. Lithology:. Covered
Remarks: This probably represents the basal, more argillaceous
part of the Clarita.

COCHRANE MEMBER (total 19 feet)

C. Lithology: Gray (NT to N8) to pale-0Tange, ..o 19 feet
(10YR 8/2) ranging into a pale-olive (10YR 6/2), calcarenite
with many scattered grains of glauconite., Pelmatozoan plates are
cemmon and some have a distinet orange-pink color. Bedding
irregular, commonly obscure, up to 6 or 8 inches. Two HC! in-
soluble residues, 1% and 31% % ; washed residues mostly dark-green,
reunded nodules of glauconite up to one mm or so in diameter ; some
of the glauconite in the form of steinkerns, filling ostracod and
gastropod shells; some in the shape of sponges spicles, possibly
representing replacement; HC1 residues also show some frag-
ments of silicified fossils and a little clear, subangular silt-size
quartz; no Foraminifera observed. Two peels made; these show a
rickly fossiliferous calcarenite, well over 60% ¢f the rock being
fossil material; many pelmatozoan plates. MgCOs: content less
than 2%.

Remarks: Rock carries some pink pelmatozoan plates like the
Clarita, but differs in (1) abundant glauconite, and (2) irregular,
thicker bedding. There is a small fault in this area but the section
was measured so as to avoid this; however, there is some distortion
in the beds and the thickness may be off a few feet,

Fossils: Rock highly fossiliferous, but it is difficult to extract
satisfactory specimens. A small eollection of trilebites, corals and
straight cephalopods made, most fragmentary. Conodonts recover-
ed from the acetic acid residues.

KEEL MEMBER (total 11 feet)

B. Lithology: Light-gray (N7} oolitic and pisolitic.........cooo_.___.. 11 feet
limestone. Most of the oolites are less than a millimeter in dia-
meter, but some range up to 3 mm. Two HCI inscluble residues
prepared, 1% and 2% % ; washed residues mostly a brown, earthy
mineral, probably limonite; also some silicified fossil fragments.
Peels show that the oolites are packed fairly clcse together (not
all in contact)and embedded in a clear calcite (MgCQs content
less than 1%) ; many of the oolites have a core commonly a
recognizable fossil fragment; scattered through this rock are
fossil fragments, commonly pelmatozoan plates, and all ¢f these
have at least a thin coating which resembles the oolitic material ;
as this coating gets thicker the outline of the fossil becomes
obsecure and it assumes a spherical shape.

Remarks: Base of B not exposed so the thickness is not exact;
however, the exposed beds probably represent nearly the complete
thickness.
Fossils: None collected.
IDEAY. QUARRY MEMBER (probable
thickness, 3 to 4 feet)

A, Lithology : Yellowish-brown (I10YR  5/4) T
light-brown (6YR 5/6) fossiliferous calcarenite; partly oolitic.
Two HC1 residues made, 2% and 1%%% ; washed residues mostly
fragments of silicified fossils, Acetic acid residues composed in
large part of pelmnatozoan plates, and this, plus the peel, shows the
rock is dominantly fossil material, most of which is pelmatozoan
debris. There is some glauconite but it is a small amount. -
Remarks : Rock not exposed in place in the vicinity of section C1:
however, many large blocks present at the base of the low bench
formed by the outerop of the Keel member and these indicate a
thickness of 3 or 4 feet.

Fossils: Rock a bioclastic calarenite but matrix such that no speei-
mens can be broken out.

Covered (probably SYLVAN SHALR)



189

STRATIGRAPHIC SECTION C2*

Northeast of Bromide

Section described and collected by T. W. Amsden and Styron Douthit,
April, 17, 1957. Located at the south end of the outerop belt that includes
old Hunton townsite, about 1 mile nertheast of Bromide; SW4 NW4 sec.
33, T.1 S., R. 8 E, Coal County, Oklahoma (see pl. B, panel II).

Section covers that part of the Hunton from the base of the Chimney-
hill up to the lower part of the Cravatt. Upper part of Bois d’Arc formation
not described, but this formation ig known to be directly in contact with the
Woodford shale, there being no Frisco present in this area (see pl. B. panel
IT). No Keel or Ideal Quarry beds observed on this section but both members
are known to be present in this general area. Clarita member present, but
only 3 feet thick and unusually argillaceous; a short distance north of Cl
this member is cut out under the Henryhouse unccnformity, whereas a short
distance to the south it thickens up to 10 feet or so and has the typical
Clarita lithology (see pl. B, panel II, and section A-A, panel III). Past
investigators have indicated that the Henryhouse was entirely absent in
the Hunton belt extending from old Hunton townsite to Bromide (Reeds
1911, p. 261 ; Ham and Oakes 1944, p. 416-417), but on C1 there is approxi-
mately 9 feet of marlstone which carry a characteristic Henryhouse fauna;
here, as in most other areas, there is no obvious physical evidence for an
unconformity.

A summary of this section is given in Amsden 19584, p. 26, 27; 19588, p.
29). Analyses of rock samples given in section on CHEMICAT, ANALYSES.

HUNTON GROUP

BOIS D’ARC FORMATION (upper part not measured: see above)
CRAVATT MEMBER: Yellowish gray, argillaceous calcilutite
with many nodules of brown-weathering, porous chert. Two HC1
insoluble residues, 10.4%, and 7.4%. Lower part of member well
exposed in the scarp face near the top of the Hunton ridge.
L2 40 feet (exposed to top of hill)
HARAGAN FORMATION: Yellowish gray, argillaceous calcilutite

or marlstone, partly covered in the lower part; HC1 insoluble
residues range from 8% to 15.8 %. This interval is fossiliferous and
vields such characteristic Haragan fossils as Leverea subcerinata
pumilis, Orthostrophia strophomenoides parva, Meristclla atoka,
and Camarotoechia? haragancnsis.

feet above base of formation

052 2 RN 56 to 61
) (U 39 to 56
)5 U 24 to 39
L 4 to 24
F (partly covered) .......cooeeeeiiiinini.n. 0to 4

HENRYHOUSE FORMATION: Yellowish-gray to grayish-yellow (5Y
7/2 to 5Y 8/4) marlstone; like beds above but somewhat more
yellowish in color and with slightly higher clay content. Contact
with overlying strata picked ¢n a faunal basis, no physical ev-
idence of an unconformity. HC1 insoluble residues range from
14.2% to 25%. A small but characteristic Henryhouse fauna
collected including a few snails, horn corals and Pleurodiciyunt
sp., one fragment of Seypliocrinites sp.; brachiopods as follows:
Dictyonella sp., Resserelle brownsportensis, Rhipidomelloides
henryhouscnsis, Mcerista sp., Coclospire saffordi, and a number
of specimens of Lissatrypoidea concentrica.

feet above base of formation
C2-B e G to O feet
) 5 OOt 0to 6
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CHIMNEYHILI. FORMATION
CLARITA MEMBER: Yellowish-gray, argillaceous calcilutite;
no pink pelmatozsan fragments observed HC1 insoluble residues
range from 8.4% to 19.3% which is a higher insoluble content than
normal for the Clarita ; however, these beds can be traced laterally
to the south a short distance where they grade into typical lithology
(HC1 residues 3%) ; moresver, the acetic acid residues carry a
prolific microfauna of arenaceous Foraminifera, conodonts, and
inarticulate brachiopods which are characteristic for this member.
The Clarita member disappears a short distance to the north of
Cl (see discussion above and plate B. panel II).
feet above base of member
CI-C e, 2 to 4
C1-B (lower 1 foot covered) ........... O to 2
COCHRANE MEMBER: Gray fossiliferous, glauconitic calcilutite
and calcarenite with many ncdules of virtreous, brown chert.
Glauconite common, in rounded nodules up to 1 mm. Bedding
irregular, up to 18 inches. Conodonts cominon in the acetic acid
residues.
O A e 6 feet
Covered (Keel and Ideal Quarry members known to be present in this
area ; see map, panel II). ,
COLLECTION C3
Southwest of Clarita
Collection made by T. W. Amsden and William Ventress, Ifeb. 28 1958.
Coliecticn made from the upper 2 inches of the Fittstown member, in a small
gully, NEl, NE¥% NE% sec. 16, T. 1 S., R. 8E., Coal County. The TFrisco
formation is exposed in place just above the Bois d’Arc {Amsden 1958B,
p. 30).
FRISCO FORMATION: Gray to brownish-gray calcarenite in beds
to a foot or so in thickness; weathering with a pitted or ‘“pot-holed”
surface. Megafossils rare.
BOIS D’ARC FORMATION
FITTSTOWN MEMBER: Gray, fossiliferous calcarenite with marl-
stone partings; beds to 5 or 6 inches. Collection C3 came from the
upper 2 or 3 inches and included the following brachiopods:
Sphaerirhynchia lindenensis, Howellella cycloptera, Cyrtine dal-
mani? and Kozlowskielline (M.} wvelata. Fossils and matrix
silicified.
STRATIGRAPHIC SECTIONS Cal and Cal (2)
Henryhouse Creek
Sections described and collected by T. W. Amsden. Nov. 15, 16, 17, 18, 1955.
Both sections in the SE24 sec. 30, T. 2 8§, R. 1 B, Carter County, Okla.
Chimneyhill formation measured in the bed of Henryhguse Creek where
these limestones make a falls. Overlying strata measured in two sec-
tions: one of these, Cal (2), was measured in the bed of Henryhouse Creek,
and the cther, Cal, on a glade exposure about 300 feet west of the creek.
{The total marlstone section, Henryhouse-Haragan, measure 234 feet on the
glade and 236 feet in the Creek bed). In the creek there are excellent
exposures of relatively unweathered Hunton strata, but it is difficult to get
fossils, whereas on the glade the vock is more deeply weathered, but yields
more fossils. The creek exposures are especially important because they
furnish a complete exposure across the Henryhouse-Haragan contact.
Summary of these sections given in Amsden 1958A (p. 27) and 1958B (.
30-31).
The strike of the beds ranges from 63 to 80 degrees (magnetic); dip
varies from 22 to 28 degrees to the southeast.
Analyses of rock samples from these sections given in the section on
CHEMICAL ANALYSES.
The distribution of MgCO:; and HCI1 insoluble residues is shown in
figure 5.
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SECTION Cal (2)

Bed of Henryhouse Creek
WOODFORD FORMATION (Shale exposed within
2 or 3 feet of the Hunton strata)

HUNTON GROUP (total 369 feet)
BOIS D’ARC FORMATION (total 91 feet)
FITTSTOWN MEMBER (total 18 feet)

Y (2). Lithology: Gray, fossiliferous calcilutite
and calcarenite with nodules of pale, bluish white vitreous chert.
Three HC? insoluble residues, 3%, 3.3%, and 5.5% ; most of the
residue is light-colored silica, much of which appears to be
partially silicified fossils. No microfossils c¢hserved in the HCI
or acetic acid residues. Three peels made, showing the rock to be
a bioclastic calcarenite and calcilutite; fossils set in a matrix of
clear calcite (MgCOs content less than 1%) ; much of the fossil
material consists of pelmatozoan plates: some evidence cor recrys-
tallization. Ivenly bedded, beds up to a foot in thickness.
Remarks: Unit well exposed on the west side of Henryhouse Creek.
It is exposed within two or three feet of the Woodford shale; no
I'risco present.

Fossils: A moderate fauna collected in situ; this is a typical
Helderbergian fauna. Large crinoid stems, commonly silicified,
are numerous; also several pieces of dalmanitid and phacopid
trilobites collected ; brachicpods predominate, the following species
collected: ILevenca subcarinate pumilis, Rhipidomelloides oblata,
Stropheodonta (B.) gibbera, Leptacne cf. L. rhomboidalis, Sphaer-
irhynchia lindenensis, Camarotoechiu: sp., Atrype oklahomensis, .
Wozlowskielling  (M.) wvelata, Howellella cycloptera, Meristelle

atoha.
CRAVATT MEMBER (total 73 feet including

the transitional beds of U(2)

U(2). Lithology: Yellowish-gray (5Y 8/1) to pale..ooooooooee., 12 feet
orange (10YR 8/2) fossiliferous calcilutite and calcarenite with
nodules and lenses of brown-weathering, vitreous to porous chert.

Two HCI insoluble residues calculated, 15% and 18% : washed
residues with much silt-sized quartz and some mica and glauconite :
acetic residues with pelmatozoan plates, arenaceous Foraminifera
rare. Peel shows the calcilutite lithology to be finely divided
silt-size carbonate and detrital quartz with scattered fossils.
Evenly bedded, beds to 1 foot.

Remarks: This interval well exposed in a scarp face on the west
side of Henryhouse Creek. It is transitional between the cherty
marlstones ¢f 8(2) and the more or less solid calcarenites of V(2) ;
its reference to the Cravatt member is arbitrary.

Ifossils: This rock is fossiliferous but no collection made due to
the difficulty of collecting.

T(2). LAthology i COVETe... ... e 21 feet
Remarks: There are a few scattered crops in this interval but
these are below water level and not accessible.

S(2). Lithology: Grayish-yellow (5Y 8/4) B0 oo 40 feet
vellowish gray (5Y 7/2) argillaceous calcilutite (marlstone) with
nodules of brown-weathering, vitreous to porous chert. Twg HCI
insoluble residues, 14% and 8.7% ; washed residues with much
finely divided, porous silica. The MgCo: content is up slightly
from that of the ¢verlying beds, being around 3%. Peel shows this
rock to be finely divided (silt and smaller) carbonate and insolubles
with scattered fossils. Beds up to 8 inches.

Remarks: Well exposed on the east side of Henryhouse Creek.
Upper contact covered and lower contact placed at the lowest chert
bed; other than chert S(2) is like R(2).



192 SECTION Cal(2)

Fossils 1 IMossilifercus, brachiopods most common, some snails and
trilobites. TFauna Helderbergian and includes the following
brachiopods: Orthostrophie strophomenocides parve, Rhipidoniel-
loides oblata, Isorihis pygmoaea, Schellwienelle marcidula, (Cocl-
ospire wvirginia, Kozlowskiellina (M.) wvelata, Meristellea atoka.
HARAGAN FORMATION (total 50 feet,
including all of P(2) )

R (2). Lithology: Yellowish-gray (5Y 7/2) to 5Y 8/4) oo 18 feet
fossiliferous argillaceous and silty calcilutite or marlstone. Two
HC(CI inscluble residues, 14% and 7% ; washed residues mostly mica
and a few arenaceous Foraminifera. Peel shows the rock to be
finely divided carbonate and insoluble detritus with secattered
fossils. 3.4% MgCO.. Beds to 3 inches.

Remarks: Well exposed on the east side of Henryhouse Creek;
upper contact marked by appearance of chert, lower contact
gradational, largely arbitrary.

Fossils: This unit is fossiliferous and carries a typical Helder-
bergian fauna: Discoelosic varica, Rhipidomelloides oblata’?, 180r-
this pygmaea, Levenea subcarinate pumilis, Atrypine hami, Cani-
arotoechia? haragancnsis, Meristella atoka, Favosites ¢f. F. conicus

Q(2). Lithology: Greenish-vellow {(10Y 8/2 €0 e 19 feet
10Y 6/2) fossiliferous marlstone. Two HCI insoluble residues.
16% and 22% ; washed residues mostly silt-size quartz with some
mica, rare arenaceous Ioraminifera. Acetic acid residues with
a few pelmatozoan plates. One peel, show rock to be mostly
finely divided carbonate and insoluble detritus (well belew 1/16
mm) with numerous scattered fossils. Bedding up to 3 or 4 inches.
Remarks: Upper lower contacts gradational. Well exposed on east
bank of Henryhouse Creek.

Fossils; Only a few fossils collected in situ: Levencae sp., Rhipi-
domelloides sp. and a conularid. The Levenea is a typical specimen
representative of this genus and is certainly Haragan.

T (2). Lithology: Greenish-yellow (10Y 8/2 to......_. ... 13 feet
10Y 6/2) fossiliferous marlstone. Two HC1 insoluble residues,
30% and 24% : washed residues largely silt-size clear, subangular
quartz with some mica. Acetic acid and HC1 acid residues appear
to be barren of fossils. IPeel shows the rock to be finely divided
carbonate and insocluble debris (well below 1/16 mm) with fossils
scattered more or less at random. Bedding nodular, up to 3 inches.
Remarks: Haragan fossils collected from the upper part of P(2)
and from Q(2), and Henryhouse fossils collected from the upper
foot or so of 0O(2). Henryhouse-Haragan contact must therefcre
be located in the lower part of P(2), or at its base. These strata
are completely exposed on the east bank of Henryhouse Creek
so the contact must be visible, but there is no field evidence of
any kind for a physical break. Moreover, none of the peels or
insoluble residues gives any indication of a litholgic break.
Fossils : Two specimens of Orthostrophic sp., one Rhipidomelloides
sp., and a Leptacna collected in situ 10 feet above the base. The
orthostrophias are certainly Haragan and therefore the Haragan-
Henryhouse contact must be below this point (and above O(2) ).

HENRYHOUSE FORMATION (total 186 feet)

0(2). Lithology: Greenish-2ray (19Y 6/2) e 32 feet

fossiliferous, marlstone. Three HCI1 insoluble residues calculated.

9.7%, 15.5% and 20.5%: washed residues mostly silt-size quartz

with some mica. No arenaceous Foramiunifera observed in the HC1

or the acetic acid residues.

Remarks: Completely exposed on the east bank of the Creek.
Henrvhouse fussils collected in gitu from the upper foot s all

of QO(2) is Silurian; see under I’(2) for a discussion of the Hemry-
house-Haragan contact.
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Fossils: A dalmanitid pygidium and the following brachiopods
collected from the upper foot of O(2): Atrypa tennesseensis,
Lissatrypoidea henryhousensis, Merista ollahomensis, Sicherella
roemeri?

N(2). Lithology: Mottled red (10R 5/4 to 10R 4/2) oo 5 feet
to yellowish-gray (5Y 7/2 to 10Y 8/2) marlstone. Two HC1 in-
soluble residues, 28.5% and 20% ; washed residues silt size, quartz
with some mica; no arenaceous Foraminfera observed in either
the HCI or the acetic acid residues. Peel shows the rock to be
largely finely-divided carbonate and insoluble debris (below 1/16
mm} with a few fossils.

Remarks: Exposed on the east bank of the creek; separated from
0O(2) because of its red color.

Fossils: Some fossils but no collection made here or in the under-
lying units. This part of the Henryhcuse eollected on the glade
section, Cal,

M(2). Lithology : COVreW.....oo oo, 35 feet

L(2). Lithology: Partly covered. Scattered......oooooooooe 13 feet
outcrops of mottled red and greenish-gray marlstone like K(2).
Two HCI1 insoluble residues, 23% and 1914%; washed residues
like those from N (2) although they might be slightly finer,
Remarks: About 50% exposed on the east bank; separated from
K(2) because it is partly covered.

K(2) Lithology: Mottled red (10R 5/4) £0.couoooeooeoooooo 18 feet
yellowish- or greenish-gray (5Y 7/2 to 10Y 5/4) marlstone. HCI
insoluble residues, 24% and 22.7%; washed residues largely silt-
size, clear subangular quartz with some mica; no Foraminifera
observed in the HICI or the acetic acid residues. Bedding nodular,
up to 2 or 3 inches. DPeels show a substantial amount of fossil
material more or less randomly distributed through the finely-
divided carbonate and insoluble debris.

Remarks: Completely exposed along the east bank. Separated
from J(2) because of its red mottling.
Fossils: No collection made; see Cal.

J(2). Lithology: Yellowish-gray to greenish-grayv. ... ..o, 6 feet
(5Y 7/2) marlstone. Two HC1 insoluble residues, 16% and 249% :
washed residues like K(2) ; no acetic residues prepared. Bedding
nodular, up to 3 inches.

Remarks: Completely exposed in the bed and on the east bank
of Henryhouse Creek. It is essentially the same as the beds above
and below; differs from K(2) in its lack of red color and from
I(2) in being slightly thinner Dbedded.

Fossils : No collection made; see Cal.

I(2). Lithology: Yellowish- to greenish-gray. ... ..o, 8 feet
(5Y 7/2 to 10Y 6/2) marlstone., Three HC1 insoluble residues,
31%, 35% and 30%; washed residues mostly silt-size quartz
with some mica; no Foraminifera observed in the HC1 or the
acetic acid residues. Pecels show a few fossils randomly distributed
through a finely divided matrix (grain-size below 1/16 mm).
Remaris: Completely expoesed in the bed and on the east bank of
the creek.
Fossils: No colection made; see Cal.

H(2), LAThology i CoOVered. ... et 4 feet

G(2). Lithology: Yellowish-gray (5Y 6/4 t0 5Y T/2) oo, 3 feet
marlstone. Three HC1 insoluble residues, 13.4%, 12% and 24%:
washed residues mostly silt-size quartz and mica. No Foraminifera
observed in either the acetic or HC! residues. Peel shows the
rock to contain a few scattered fossils set in a finely divided
matrix: grain size of the matrix well below 1/18 mm. Bedding
nodular, up to 6 inches.
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Remarks: Exposed on the east bank of Henryhouse Creek. This
is the lowest exposure of Henryhouse on the creek, the interval
between G(2) and the Chimneyhill being comptetely covered.
I'ossils : No fossils collected. See Cal.
F(2). Lithology: COVerel.. .o i e e meee oo e eeeecmeeene 62 feet

CHIMNEYHILL FORMATION (42 feet exposed)
CLARITA MEMBER (total 13 feet)

E. Lithology : Yellowish-gray (BY T/2) B0 12 feet

pale-olive (10Y 6/2) bioclastic caleilutite with sparse, pink pel-
matozoan plates; pelmatozoan plates some shade of crange-pink
(BYR 8/4 to 5YR 7/2). Four HC1 insoluble residues calculated,
3%, 38.8%, 4.5% and 11% ; residues all in the silt and finer size;
washed residues largely clear, subangular, silt-size quartz,
arenaceous Iforaminifera abundant. Acetic acid residues with
many Foraminifera, ¢onodoints, inarticulate brachiopods and a few
pelmatozoan plates. Peels show this rock to be a bioclastic cal-
cilutite (locally grading into a fine calcarenite). well over 50%
of the rock being fossil debris; some of this fossil material is
pelinatozoan plates, but also muech trilobite and brachiopoad
material. Evenly bedded, beds up to a fcot in thickness.
Remarks : This unit completely exposed in the bed of Henryhouse
Creek. It can be traced to the west until it is in contact with the
lowermost Henryhouse on the glade exposure, Cal. The uppermost
beds of the Clarita have some resemblance to the lower Henryhouse
(some pink pelmatczoan plates can be found in this formation),
but lithologically the Clarita differs in: (1) higher fossil content,
the Clarita being a bioclastic limestone whereas the Henryhouse is
a marlstone with fossils scattered through it; (2) lower HC1 in-
soluble residue content; the maximum Clarita is 119% and the
average is much lower whereas the average Henryhouse insoluble
content is around 20% (fig. 5); (3) the HC! and acetic acid
inszlubles of the Clarita yield a prolific microfauna whereas the
Henryhouse residues carry only a sparse fauna. TIFor a comparison
of the Clarita and Cochrane members see below.

Fossils: This rock is too dense to break specimens out. A rich
microgauna can be obtained from the acetic and HCI residues.

D. Lithology : Coverel . e et e 1 foot

Remarks: This probably represents the basal, more argillaceous
part of the Clarita.

COCHRANE MEMBER (total 28 feet)

C. Lithology : Gray, bioclastic calcarenite with ... T feet
scattered glaueonite and pink pelmatazoan plates. The color,
fresh surface, ranges from a light-gray (NT7) to a pinkish-gray
(YR 8&/1) or a yellowish-gray (5Y 8/1); the pelmatozoan plates
are commonly some shade of orange-pink (5¥R 8/4 to B5YR 7/2).
Peels show this rock is composed of well over 50% fossil material;
the grain-size is highly variable, the average estimated to be
between 0.5 and 1 mm in diameter, but there are many larger
fossils present; locally it grades into a bioclastic calcirudite. Three
HC! insoluble residues, 1.2% 1.5%, and 2.5%: washed residues
largely glauconite up to 2 mm in diameter: much of the glauconite
is in rounded nodules, but some is present as the filling of fossil
shells such as snails, ostracods and cthers:; residues also contfain
some light spongy silica, probably in part fragments of silicified
fossils: also some silt-size clear quartz. Acetic acid residues
with much pelmatozoan material and conodnnts. Bedding irregular,
in beds up to 2 feet thick.
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Remarks: Completely exposed in the bed of Henryhouse Creek.
Resembles the Clarita in the presence of pink-pelmatozoan plates.
It differs in (1) abundant glauconite, (2) thicker and more
irregular bedding, '(3) coarser texture, C being a calcarenite,
(4) reduced insoluble content, this being especially apparent if the
glauconite is removed (fig. 5).

Irossils: No satisfactory megafossils collected. Concdonts are
present in the acetic residues.

B. Lithology: Gray, bioclastic calcavenite With. ..o 21 feet

scattered grains of glauconite. Most of this rock composed of fossil
material so the grain size is highly variable, but typically it is
within the calcarenite range, locally grading into a calcirudlite.
Two HCI insoluble residues prepared, 1% and 2% ; much of the
ingoluble material is glauconite in rounded nodules, or as the
filling (or perhaps replacement) of shells; a little silt-size,
subangular to subrounded, clear quartz. No arenaceous Faramin-
ifera observed in either the HC1 or the acetic residues, but the
latter have conodonts. Peels show the rock to be dominantly fossil
material, pelmat)zsan plates being especially abundant. Beds to
2 feet.

Remarks: Completely exposed in the bed of Henryhouse Creek. B
is lithologically like C except for the pink pelmatozoan plates;
unit B contains abundant pelmatozoan plates but only rarely de
these show a pink ecast.

Fossils: Abundantly fossiliferous but it is difficult to break out
satisfactory specimens. One small lens of more friable calecarenite
was found 8 feet above the base and from this a small fauna was
collected. This fauna consists of a number ¢f brachiopods, a
trilobite and a few snails. The brachiopnds all appear to represent
a single species; a preliminary check indicates it is a Triplesia
that is similar to, perhaps identical with, 7. alate Ulrich and
Cooper from the Brassfield of Arkansas.

Acetic acid residues carry conodonts.

KEEL MEMBER (1 foot exposed)

A, Lithology: Yellowish-brown  (10YR 5/4) oo 1 foot

fossiliferous colite. Two HC1 insoluble residues prepared. 2%
and 2.5% ; washed residues mostly a fine ageregate of limonite( %)
or iron-stained clay: small amount of silt-size, clear quartz and
glauconite. Peel shows this rock to be composed largely of oolites
and fossil material ; some of the oolites range up to a millimeter
in diameter and are well formed, being almost circular in cross
section : others are much more irregular in cross section, with some
being conspicucusly elongate : most show a central core, commonly
a fossil fragment, and it is this feature that produces the irregu-
Jlarity in shape; where the fossil is elongate, and the ‘“oolitic” coat-
ing thin, the oolite is elongate. As the coating gets thicker the
shape becomes more and more nearly spherical ; the matrix binding
the fossils and oolites together appears to be clear calcite.
Remarks: Only a foot of this rock is exposed at the upper rim of
the falls across Henryhouse Creek. This unit has the brown color
of the Ideal Quarry member. but it has more oolitic material
than is common in that member.

Fossils: No collection made. No conodonts or Foraminifera
observed in the acetic or HC1 residues.
Covered.
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STRATIGRAPHIC SECTICN Cal
Henryhouse Creek (glate section; see p. )

BOIS D’ARC FORMATION (a completed section
described under Cal(2))

CRAVATT MEMBER

X. Lithology : Yellowish-gray (5Y 8/4 to BY T/2) e

fossiliferous marlstene with nodules of brown-weathering, porous
chert. Peel shows this rock to be finely divided (below 1/16 mm)
carbonate and insoluble debris with fossils fairly abundant,
commonly oriented with their long dimension in the bedding plane.
No acetic or HC1 residues prepared. Chert mostly tripnlitic, rarely
becoming vitreous. Bedding slightly nodular, up to 6 inches.
Remarks : This interval is about 809% exposed; it caps the Hunton
ridge on the west side of the Creek; about 25 feet exposed in the
scarp face, the rest of the formation being exposed on the dip slop;
this was not measured on Cal as the same beds are almost com-
Dletely exposed in the creek: see Cal(2). The base of X (base of
the DBois d’Are formation) is 234 feet above the top of the
Chimneyhill formation; this same interval measures 236 feet in
the Creek Cal(2).
I'ossils: This unit is fossiliferous, carrying a typical Helder-
bergian fauna. The following brachiopods collected: Levenea
subearinata pumilis, Rlvipidomelloides oblate, Strophonella (S.)
bransoni, Leptaena cf. L. rhomboidalis, Camarotoechia? haragan-
ensis, Kozlowskielling (M.) velata, Meristella sp. 2.

HARAGAN FORMATION (30 feet plus)

W. Lithology: Yellowish-gray (5Y 8/4 t0 5Y 8/1) e, 30 feet
marlstone. One peel shows the typical marlstone lithology. the
grain size of the matrix being well below 1/16 mm ; fossils common,
scattered through the matrix. No chert observed.

Remarks: About 50% of this interval is exposed. Differs from
the overlying beds in its lack of chert; lacks the pink mottling
of the underlying strata.

Fosgils: A typical Haragan fauna collected from the surface, in-
cluding such brachiopsds as Levenea subcarinata pumilis, Meristella
atoka, and Phacops sp. No Henryhcouse fossils observed.

HARAGAN and/or HENRYHOUSE FORMATION

V. Lithology : Yellowish-gray, £ossiliferons. e, 21 feet
marlstone. Bedding nodular, up to 2 or 3 inches.
Remarks: Lithologically similar to the beds above and below,
separated mainly for collecting. N¢ fassils found in V: typical
Henryhouse fauna collected from U and a typical Haragan fauna
from W, the contact falling some place in between. The Haragan
formation is much better defined on section Cal{(2).

HENRYHOUSE FORMATION (total 183 feet, excluding V)

U. Lithology : Yellowish-gray (5Y 7/2 to 10Y 8/2) ... 35 feet
mottled with pink (10R 6/2 to 10YR 7/2) marlstone. Bedding to 2
or 3 inches.

Remarks: This interval similar to the beds above and below from
which it was separated for collecting. This unit is excellent to show
lateral color variation, the yellowish-gray beds grading laterally
into shades of red and vice versa.

Fossils: A small fauna collected loose of the surface, all typical for
the Henryhouse. Brachiopods predominate but there are a few
trilobites, bryozoans, horn corals and ecrinoid fragments, The
following brachiopods collected: Airypa fennesseensisy, Lepiaena
olclahomensis, Lissatrypoidea concentrica. Merista oklehomensis,
Rhipidomelloides henryhousensis?,  Sieberelle  roemeri?, Siro-
phonella laxiplicata.
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. Lithology : Greenish-gray to yellowish-gray............oooee.. 24 feet
marlstone mottled with red. Beds to 6 or 8 inches.
Remarks: Fairly well exposed, making a small ledge on the hill
side, like the beds above and below, being separated primarily for
collecting.
Fossils: Sparing fossiliferous, the following brachiopods being the
only specimens collected: Atrype tennesseensis, Merista sp.,
Sieberella roemeri.

Lithology : T’artly covered. Scattered ledges... ... 12 feet

of yellowish-gray marlstone. Lacks the red mottling of the beds
above and below but is otherwise similar,

Remarks: About 60% exposed.

Fossils : Sparingly fossiliferous; one FEophacops sp., Favosites
cf. . louwisvillensis, and a few horn corals collected, plus the follow-
ing brachiopods: Dicoelosia ollakomensis, Lissatrypoidea con-
centrica, Merista oklahomensis.

. Lithology: Mottled red and yellowisSh-Sray. ... 4 feet

marlstone. Beds to 4 inches.

Remarks: Completely exposed: separated from the strata above
and below because it lacks the red color.

Fossils: No collection made.

. Lithology: Yellowish-gray, fossiliferous. ... ..oooooooracene. 26 feet

marlstone with faint red mottling.

Remarks: Dirt road crosses the lower part of this interval. Like
the beds above and below except Q has muech fainter red mottling.
Fossils: A fairly large Henryhouse fauna collected. Mostly
brachiopods, but excellent specimens of Calymene sp. and Eophacops
sp. found, plus several corals. Brachiopods as follows: Atrypa
tennesseensis, Dicoclosia oklahomensis, Leptacnisca irregularis,
Leptaenq oklahomensis, Lissatrypoidea concentrica, Merista okla-
mensis, Nanospira parvula, Resserella brownsportensis, Sieberella
sp.
Lithology: Red (10R 5/4) mMarlStOne. ..o 3 feet
Remarks: This bed separated because of its solid red color.
Fossils: No collection made.

. Lithology: Yellowish-gray, foSSiliferons. oo ieeeecee e eeeeanen 6 feet

marlstone.

Remarks: Like beds above and below except for its red cclor.
IFossils : A few horn corals and the following brachiopods collected :
Atrypa tennesseensis, Dictyonella sp., Nanospira parvule, Rhipido-
melloides sp., Sieberelle sp.

. Lithology: Mottled red (10R 5/4) and. ... .. i, 2 feet

yvellowish-gray (BY 7/2) marlstone.
F'ossils : No collection made.

. Lithology : Partly covered. TFew OULCTODS Of oo e eneneee 28 feet

vellowish-gray marlstone. One HC1 insoluble residue, 15.6% ;
MgCO: content low, less than 1%.

Remarks: About 70% of this interval is exposed. It lacks the red

color of N; like L from which it was separated for collecting.

Fossils: A moderately large Henryhouse fauna collected; includes

a few corals, bryozoans, trilobites (Eophacops sp.) and snails,

plus the following brachiopods: Atrypa lennéssecnsis, Dicoelosia
oklahomensis, Isorthis arcuaria, Leptaena oklahomensis, Lissatriy-
poidea concentrice, Noanospira parvela, Nucleospira rartfas,
Resserella brownsportensis, Pseudodicoelosia oklahomensis, Stro-
phonella laxiplicata, Sieberella sp. ;
Lithology : Yellowish-gray marlstone. HCI. ..o 13 feet
insoluble residue, 32.5%; MgCO; 1.5%.

Fossils: No collectiom made.

Lithology : Yellowish-gray marlstone. HCT . ... 9 feet
insoluble residue, 29.3% ; MgCO. 1.6%.
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Remarks: K is separated from I. because it makes a small bench;
from J because it lacks the red color.

f'osgits : Small collection made; 4 specimens of horn corals, one
fragment of a straight cephalopod and 8 specimens of Lissatrypoidea
concentrica.

J. Lithology: Mottled red (10R 5/4) and. ... 1 foot
vellowish-gray (5Y 7/2) marlstone. HCI insoluble residue,
30.7%; MgCO0: 0.7%.

Fossils: No collection made.

L. Lithology: Yellowish-gray marlstone. HOl .o 5 feet
insoluble residue 49.3% ; MgCQOs 0.9%.

Remarks: The specimen tested for HC1 insoluble residues yielded
an unusually high percent, 49.3% ; however, this specimen, as well
as all those from Cal are from a weathered glade exposure and may
have undergcone some leaching.

Fossils: One specimen of Lissetrypoidea collected.

H. Lithology: Red (10R 5/4) marlstone. HCIL.....ooooooo . 2 feet
insoluble residue, 40.3%; MgCO; 0.7%. '
Remarks : This is the lowest red bed observed on Cal.

Fossils : None collected.

G. FATROIOGY 1 COVETOA. . et e 5 feet

F. Lithology: Partly covered. ExXposures of .. eeeceeeeeeeeens 8 feet
yellowish-gray marlstone, HCI insoluble residue, 369%; washed
residues largely silt-size, clear, subangular quartz with some mieca.

No arenaceous Foraminifera or consdonts observed in the HC1
or acetic acid residues. Peel shows a finely-divided matrix (below
1/16 mm) with fossils scattered more ¢r less at random.
Remarks : About 20 percent of this interval is covered, but its lower
contact with the Chimneyhill is exposed. TFor a comparison of the
Henryhouse-Clarvita lithology see under Cal{(2)-H.

", Fossils: Sparingly fossilifercus, but the few fossils collected appear
to be typical Henryhouse species. Few horn corals and a fragment
of a trilobite collected. Also the following brachiopods: Coelospira
saffordi, Merista sp.

CHIMNEYHILL FORMATION

CLARITA MEMBER (see under Cal(2)-E)
STRATIGRAPHIC SECTION Ca2*
Tulip Creek

Section described by T. W. Amsden, May 9, 1957. About 100 feet west
of Tulip Creek, NW4 SEY see. 25, T. 2 S, R. 1 1. Carter County, OXla.-
homa. Strike of the beds about 110 degrees (magnetic), dipping 45 degrees
to the SW. Analyses of the rock from thig section given in the section on
CHEMICAL ANALYSES. (See Amsden 1958A, p. 28).

WOODFORD FORMATION (basal 3 or 4 inches is a cherty

conglomerate; above this is typical Woodford shale)
HUNTON GROUP (total 202 feet)

BOIS D’ARC FORMATION (total 2 feet)
CRAVATT MEMBER, Yellowish-gray, fossiliferous argillaceous
calcilutite with nodules of brown-weathering, porous chert.
L2 2/ 2 feet
HARAGAN FORMATION: Yellowish-gray fossiliferous marlstone

in beds to 3 or 4 inches. The following fogsils collected from units
Ca2-0 and Ca2-P: Levenea subcarinaie pumilis, Meristelle atoka,
Rhynchospirina maxwelli, Phacops sp.

feet above base of formation
O R PR 10 to 22
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HENRYHOUSE FORMATION: Yellowish-gray marlstone like above;

few beds with a red mottling. The following fossils collected
from units Ca2-J to N inclusive: Awnastrophia deliceta, Alrypa
tennesseensis,  Coclospire saffordi, Delthyris kozlowskii, Dicoel-
osia okiahomensis, Isorthis arcuarie, Lissostrophia (L.) cooperi,
Merista oklahomensis, Nanospira parvule, Resserella brownsporten-
sis, Sieberelle roemeri, Strophonelle prolongaete, Sirophecdonia
(Brachyprion) attenuata; Pleurodictyum tennesscensis?, plus horn
corals and a few Bryozoa; Pisocrinus sp. and a fragment of the
cup of Scyphocrinites.

feet above base of formation

A 2-N e 138 to 151
15 I URR 122 to 138
L e tnae e ———— 113 to 122
) 97 to 113
N [ RS 88 to 97
S USROSt 86 to 88
| USRS 81 to 86
SRR 78 to 81
T (COVETEA) oo 0 to 78

CHIMNEYHILL FORMATION (total thickness 26 feet)

CLARITA MEMBRR: Gray to yellowish-gray, fossiliferous cal-
cilutite with many pink pelmatozoan plates. Evenly bedded in
beds to 6 inches. Acetic acid residues carry a large microfauna
of arenaceous Foraminifera and concdonts. This member becomes
somewhat argillaceous in the upper few feet.

feet above base of formation

2 52 P 6 to 10
72750 5 2SS 1t 6
Ca-C (covered) .. Oto1l

COCHRANE MEMBER: Gray limestone with rounded nodules
of glauconite. Most of this rock is a calearenite texture, but a
few beds of calcilutite are present. Glauconite content variable,
common in some beds, rare in others. Stylolite seams marked
with red. Bedding irregular, up to 3 feet in thickness.

T2 3220 & S U 14 feet
IDEAL QUARRY MEMBER: Brown, fossiliferous calcarenite;
somewhat argillaceous, with an insoluble content of about 10%.
Peel shows this rock to be largely fossil debris, much being in the
form of pelmatozoan plates; few oolites present. Mostly a cal-
carenite texture, but some calcilutite present. No Keel observed
in this area.

L0 525 OO 2 feet

Covered (probably SYLVAN SHALE)

STRATIGRAPHIC SECTION Ca3

Northeastern Carter County
Section described by T. W. Amsden, May 15, 1957. About 2 miles west
of Oklahoma Highway 18, in northeastern Carter County, just ssuth of the
Murray County line; NEY% NW% sec. 4, T. 3 S, R. 3 E. (fig. 44). The
strike of the beds is 110 degrees (magnetic), dipping 70 degrees to the south-

east.
Analysis of the rocks from this section given in the section on

CHEMICAL ANALYSES.
WOODFORD FORMATION
(exposed in contact with the Henryhouse)
HUNTON GROUP (total 83 feet)
HENRYHOUSE FORMATION (total 63 feet)
H. Lithology: Yellowish-gray marlstone. One HCI.....cccooioiiee 26 feet:

insoluble residue tested 22.6%. Beds tc 4 inches, nodular., MgCO;
eontent lnw one samble testine about 1%.



200 SECTION Ca3

Remarks: Completely exposed, including the wupper Woodford
contact. Typical Hunton marlstone and since Henryhouse fossils
were collected from near the top it is all assigned to the Henry-
house.

Fossils : Six specimens of Lissatrypoidee concentrica were collected
from this interval.

G. Lithology: Partly covered; scattered crops of .o e, 32 feet
rocks like those above and below, except for higher dolcmitic
content; one specimen with 10.4% MgCOs.

Remarks : Congists of typical Hunton marlstone and separated from
the unit above and below only because it is partly covered. No
fossil collected.

F. Lithology: Yellowish-gray marlStone.. ... 5 feet
HC! inswlubles high, one sample yielding 42.6% ; the dolomite
content is low, less than 1% MgCOs..

Remarks: Typical marlstone with Henryhouse fossils.
Fossils: Several specimens of Lissatrypoidea concenirica collected
from this interval.

CHIMNEYHILL FORMATION (total thickness 20
feet; all members present)
CLARITA MEMBER (total 12 feet)

BE. Lithology: ¥ighly fossiliferous calcilutite.........ooooooooooooo 5 feet
with some argillaceous material dispersed through it. One rock
specimen with 11.5% HCI! residue. Evenly-bedded, in beds to 6
or 8 inches.

Remarks: Rock has a somewhat higher insoluble content and lacks
the pink pelmatozoan plates of typical Clarita lithology. It has,
however, the bedding character of this member, and the acetic
acid residues yield the characteristic Clarita microfauna.
Fossils: Richly fossiliferous but no megafossils collected owing to
the difficulty of breaking them cut. The residues from acetic acid
yield a large microfauna of conodonts, arenaceous Foraminifera
and inarticulate brachiopods; appears to be a typical Clarita
microfauna.

D. Lithology: Gray, highly fossiliferous caleilutite . ....oooooooioeeomeennn. 6 feet
with many pink pelmatozoan plates. Bedding even, up to 6 inches
in thickness.

Remarikcs: Typical Clarita lithology. Argillaceous content reduced
from that of E, one specimen with 3.2% HCI residues.
Fossils : None collected and no acetic residues prepared.

C. Lithology 1 COVEICA. oottt ee e e e e e e mme e eeee e e eeeee e 1 foot
Remarks: Probably represents the lower, shaly portion of the
Clarita.

COCHRANE MEMBER (total thickness 5 feet)
B. Lithology : Gray, glauconitic calcarenite with...........ooooooiiiieeaeaee. 5 feet

ncdules of gray to pinkish-gray, vitreous chert. Bedding irregular,
obscure. HCI residue, 5.5%.

Remarlks: Typical Cochrane lithology, including the presence of
chert. Acetic acid residues yield Cochrane type conodonts.
Fossils: No megafossils collected. A few conodonts obtained from
acetic acid residues.

KEREL AND IDEAY QUARRY MEMBERS (total 3 feet)

A. Lithology: Brown, crinocidal limestone with. ... .. 3 feet
some oolites present. Upper few inches lighter-colored and
strongly oolitic. HCI insoluble residues, 3.4%.

Remarks: This nnit represents the Keel and Ideal Quarry members
undifferentiated. It has the color and composition of the Ideal
Quarry, but has more oolites than is common in that member ; _the
upper few inches becomes strongly oolitic and grades into typical

Keel lithology.
Covered {snil annears to he weathered SYLVAN SHALR).
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STRATIGRAPHIC SECTION Ca4

Northeastern Carter County

Section described by T. W. Amsden, May 15, 1957. About 114 miles
west of Oklahoma Highway 18, and ¥4 mile north of the Washita River:
NEY SEY sec. 4, T. 3 8., R. 3 E,, Carter County (fig. 44). This section
measured in a gully which cuts across the Hunton ridge. Strike of the
beds 120 degrees (magnetic), dipping 50 degrees to the SW.

Analyses of some of the rocks from this section given in the section on
CHEMICAIL ANALYSES.

WOODFORD FORMATION
(exposed within a foot or so of the Henryhouse beds)
HUNTON GROUP (total 32 feet)
HENRYHOUSE FORMATION (total 14 feet)

C. Lithology: Partly covered; scattered crops OF..oooooooooeeee. 14 feet
yvellowish-gray marlstone. HC! insoluble residue about 35%,
MgCQs, 24%.

Remarks: Except for the high dolomitic character this rock is
typical Hunton marlstone. One specimen of Lissatrypoidea con-
centrica found near the top of C, thus it is all Henryhouse.

CHIMNEYHILIL, FORMATION (total 18 feet, no Keel
or Ideal Quarry members observed).

CLARITA MEMBER (total 5 feet)

B, Lithology : Gray, highly fossiliferous calcilutite......ooooooeeoeee . 4 feet
with rare pink pelmatozcan plates. Bedding even, up to 6 inches.
Peel shows this rock to be ecomposed primarily of fossil material,
a bioclastic calcilutite ranging into a calearenite; the fossil
debris shows only slight orientation. This rock has a low in-
scluble content, about 98% being CaCO:.
Remarks: Typical Clarita lithology. No acetic acid residues pre-
pared.

L1004 = O OO p SO 1 foot
Remarks: Probably represents the basal, shaly part of the Clarita.

COCHRANE MEMBER (total 13 feet)

A. Lithology : Gray, fossiliferous calcarenite with ..o 13 feet
scattered grains of glauconite. No chert observed.
Remarks: This interval is typical Cochrane lithology, ineluding
the irregular, obscure bedding. The Chimneyhill was measured
aleng a gully, and a fault appears to be present in the bottom of
this gully; the section was measured on the west side of the fault,
and the thickness obtained for the Cochrane and Clarita is believed
to be approximately correct.
Covered (neither Keel nor Ideal Quarry members observed here, but
they are present at Ca3, a short distance to the northwest).

STRATIGRAPHIC SECTION Cab*

East of Cool Creek
Section described by T. W. Amsden, Oct. 29, 1957. About 4 mile east
of Cocl Creek, NEV NE¥4 sec. 1, T. 3 8., R. 2 E.; a very short distance south
of the section line, Carter County, Oklahoma. Strike of the beds is 125
degrees (magnetic), dip approximately vertical.
WOODFORD FORMATION (exposed in contact with the Henryhouse;
no chert or conglomerate in the basal part)
HUNTON GROUP (total 43 feet)
HENRYHOUSE FORMATION: vyellowish-gray marlstone. Several

specimens of Lissatrypoides concentrica collected from this interval,
including some from the upper few feet.
Cab-T0 e e 28 feet
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CHIMNEYHILL FORMATION (total 15 feet)
CLARITA MEMBER: Gray, fossiliferous calcilutite with rare pink
pelmatozoan plates; evenly bedded, beds to 6 or 8 inches. The
upper 2 feet (D) with a yellowish cast and a somewhat higher
clay content. '

feet above base of formation

O 13 U 10 to 12
LT F5 0 to 10
COCHRANE MEMBER: Gray, fossiliferous calcarenite with scat-
tered grains of glauconite,
L0215 T & J U 2 feet
KEEL MEMBER: Pale-gray, fossiliferous oolite; oolites mostly
less than 1 mm in diameter. The base of A is covered; the soil
appears to be Sylvan type and since no Ideal Quarry float observed
it is probable that this member is absent.
7215 - NS 1 foot

Covered (weathered Sylvan?)

STRATIGRAPHIC SECTION Ca6

West of Cool Creek
Section described by T. W. Amsden, Oct. 30, 1957. It is located about
1,000 feet west of Cool Creek, SEl4 SE%4 sec. 35, T. 2 8., R. 2 B, Carter
County, Okla. The strike ¢f the beds is 120 degrees (magnetic), dip
approximately vertical.

WOODFORD FORMATION (exposed within a foot
of the Henryhouse formation)

HUNTON GROUP (total 56 feet)

HENRYHOUSE FORMATION (total, 40 feet)

C. Lithology : Yellowish-gray marlstone which is.......oiiiiiii 40 feet
mottled with red in a few places.
Remarks: No fossils collected from unit C, but Henryhouse fossils
dre known to range. throughout the marlstone at section Cab, about
34 mile east ¢f Ca6. Unit C is exposed almost in contact with
the Woodford; no conglomerate or chert seen near the contact.

CHIMNEYHILL FORMATION (total exposed, 16 feet)
CLARITA MEMBER (total, 12 feet)

B. Lithology: Gray, fossiliferous calcilutite with......ooocoiiiiiiiii 12 feet

scattered pink pelmatozoan plates: locally mottled with pale red
(10R 6/2). Peel of the red facies shows the typical fine-grained,
highly fossilifercus calcilutite; an acetic acid residue of this red
rock yields the characteristic Clarita microfauna of conodonts,
and Foraminifera.

Remarks: Excluding the beds mottled with red, this is the typical
calcilutite facies.

COCHRANE MEMBER (4 feet exposed)

A. Lithology: Light-gray, fossiliferous calcarenite..... .. 4 feet
with scattered grains of glauconite. :
Remarks: No Keel or Ideal Quarry lithology exposed, but they
are known to be present at Cad and are probably here, but covered.

Covered.

STRATIGRAPHIC SECTION Ca7 -

West of Washita River
Section described by T. W. Amsden, Oct. 80, 1957. About %4 mile west
of the Washita River, SE¥ SBE1 sec. 36, T. 2 8., R. 2 E,, Carter County,
Okla., The strike of the bedding is 35 degrees (magnetic), dip approximately

wartinal
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This section is of speecial interest because it is one of the few places
where the Henryhouse rests directly .on Cochrane, there being no Clarita
present.

WOODFORD FORMATION (exposed within a foot
of the Henryhouse formation)

HUNTON GROUP (total 43 feet)

HENRYHOUSE FORMATION (total 30 feet)

C. Lithology: Yellowish-gray marlstone. Washed ..o 30 feet
HC1 residues consist largely of silt-size, clear, subangular quartz
with some mica.
Remarks: No fossils collected from unit C but it is almost certainly
all Henryhouse as the marlstone beds at Ca5, about a half mile west
of Ca7, carry a Ienryhouse fauna.
Fossils: None collected.

CHIMNEYHILL FORMATION (total 13 feet with
no Clarita member)

COCHRANE MEMBER (total 11 feet)

B. Lithology: Light-gray, fossiliferous calcavenite........ ..o . 11 feet

with scattered grains of glauconite. Small amount of vitreous
chert in small nodules.
Remarks : Consists entirely of typical Cochrane including the chert
and the irregular, somewhat obscure bedding. It is exposed in
contact with the Henryhouse and there is no Clarita present
here, or in the Hunton outerops from CaT t¢ the Washita River.
The Clarita reappears to the west, there being 12 feet present at
Cab about a half mile west.

KEEL MEMBER (total 2 feet exposed)

A. Lithology : Gray, oolitic and fossiliferous. ... .oooooeeeeeeeeeeeeeeen 2 feet
limestone. Oolites small, mostly less than 1 mm.
Remarks: Parts of this rock have an increased fossil content,
reduced colitic content and a tan color, thus resembling the Ideal
Quarry type of lithology; there is, however, very little development
of the Ideal Quarry type rock.

Covered (probably SYLVAN SHALE).

STRATIGRAPHIC SECTION Ca8

West Spring Creek

Section described and collected by T. W. Amsden, April 1. 2, 1958
Located on the east side of West Spring Creek, NW4 NE4 sec. 12, T. 2 S., R.
2 W, Carter County, Okla. This section is of special interest because the
Bois ’Are formation, with a tctal thickness of 105 feet, consists entirely
of the Cravatt lithofacies, the upper 50 feet of which has an unusually
high percentage of chert; some of the chert is in elongate stringers, even
approaching a bedded type of chert.

The marlstone part of this section (Chimneyhill to Beis d’Are) totals 211
feet of which 167 (units T te J incl.) has yielded Henryhouse fossils so its
stratigraphic position is not in doubt. The upper 44 feet has not yielded
any diagnostic fossils and its age is therefore in question; 22 feet of this
upper part is covered (unit K), and the remaining 22 feet (units L, M, N)
is arbitrarily placed in the Haragan formation.

The strike of the bedding is fairly uniform at 140 degrees (magnetic),
dipping about 25 degrees to the SW.

WOODFORD FORMATION (exposed within 2 or 3 feet
Bois d’Are formation)

HUNTON GROUP (total 340 feet)

BOIS D’ARC FORMATION (total 105 feet, all
Cravatt lithofacies)
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CRAVATT MEMBER (total 105 feet)

T. Lithology : Yellowish-gray, argillacous, oo eeeiceeeeeeeeeieeeeeeeeeeeoea 33 feet
fossiliferous calcilutite with much light-brown to brown, vitreous
chert; chert in nodules and elongate stringers, the latter up to 6
feet long and resembling beds.

Remarks: No calcarenite observed in this interval; it is exposed
within a few feet of Woodford shale so the FRittstewn lithofacies
must be entirely absent. T is unusual in the high percentage of
chert, and the fact that much of this chert is in very long lenses
and resembles a bedded chert.

Fossils ; This rock is highly fossiliferous, but no collection made.
One conodont obtained from acetic acid residues.

3. Lithology : Yellowish-gray, fossiliferous, ... iiciiiccieceecees 22 feet
argillaceous calcilutite with much chert; chert is part brown-
weathering tripolitic, in part vitreous: in upper part the chert
becomes abundant, almost bedded, and S grades into T.

Remarks: Contact of T and S gradational. Acetic acid residues
with numerous spindle-shaped fossils which may be holothurian
plates; one conodont observed.

Fosgils: No collection made.

R. Lithology: Covere. ..o e e e eaeen e mee e 28 feet

Q. Lithology: Yellowish-gray marlstone with some. ... 2 feet
red mottling.

P. Lithology: Covered... ..t eee e s e e eee e 14 feet

Q. Lithology : Yellowish-gray marlstone with some.._.......__.___.____._..... 6 feet

red mottling. Nodules ¢f porous, brown-weathering chert.
Remarks: The base of the Bois d’Arc is placed at the base of O as
it is the lowest chert observed.

HARAGAN FORMATION? (units I,, M and N total
22 feet; see introductory discussion)

N. Lithology: Yellowish-gray marlstone; no chert..........__._____________._.. 3 feet
observed.
Remarks: No diagnostic fossils collected above J; see introductory
discussicn.

M. Lithology i CoVerell.. . . .o i iiiaateaceesaanmeetesnsnntnnseaneeesmeesanenanans 17 feet

L. Lithology : Yellowish-gray marlstone. ... ... . 2 feet

Remarks: No fossils collected; see introductory discussion.
HENRYHOUSE and/or HARAGAN FORMATION

(see introductory discussion)
K. Lithology : COVereO e e eeee e e e e eeeme e et emarana e s eememennnenn 22 feet

HENRYHOUSE FORMATION (total thickness of units
F to J incl. is 167 feet; see introductory discussion)

J. Lithology : Yellowish-gray, fosSilIfercUus. .o 40 feet
marlstone.
Remarks: These rocks are lithologicaily like the beds above which
are assigned to the Haragan. J is known to be Henryhouse
by its fauna; no fossils collected from any of the higher beds.
I'oggils : Characteristic Henryhouse fauna ccllected loose on the
surface. This includes a trilobite, a horn coral, one orthoceroid
cephalopod and the following brachiopods: Atrype tenncsseensis,
Discoelosia oklafiomensis, Lissotrypoidea concentrica, Merista
oklahomensis, Resserelle brownsportensis, Stropheodonta (B.)
atternuata?, Sieberella roemeri.

1. Lithology: Partly covered; a few outerops of. ..o, 16 feet
yellowish-gray marlstone.
Fossils: No collection made.

H. Lithology: Mostly covered. Only a few widely ... 86 feet
scattered outcrops of yellowish-gray marlstone,
Fossils: No collection made.
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G. Lithology : Yellowish-gray marlstone wWithh SOMC. .o 10 feet
pale red mottling.
Fossils: No collection made.
F. Lithology : Partly covered. Outerons Of.....oooooooooooeeoeeoeo. 15 feet
yellowish-gray marlstone.
Remarks: This is typical Henryhouse lithology. The upper part
of the Clarita (units D, E) is somewhat shaly or marly, but carries
the typical Clarita micrcfauna (acetic acid residues). Unit F
not tested for microfauna.

CHIMNEYHILL FORMATION (total exposed, 24 feet;
no Keel or Ideal Quarry strata observed)

CLARITA MEMBER (total 8 feet)

E. Lithology: Yellowish-gray, somewhat ..o 3 feet
argillaceous calcilutite. No pink pelmatozoran fragments observed.
Remarks: This rock has a higher percentage of shale than is
common in the Clarita and somewhat resembles the overlying
Henryhouse. Acetic acid residues yield many conedonts and
arenaceous Foraminifera, a microfauna that is typical for the
Clarita.

Fossils: Highly fussiliferous but no collection made except from
the acetic acid residue.

D. Lithology: Yellowish-gray, argillaceous.. ... 1 foot
calcilutite; no pink pelmatozoan plates observed.

Remarks: This resembles the overlying B, and also the Henryhouse
strata to some extent. Acetic acid residues yield the Clarita
microfauna.

Fossils : Fossiliferous but no eonllection made other than from the
acetic residues.

C. Lithology : Light-gray, evenly-bedded.. ... 4 feet
fossilifercus caleilutite with pink pelmatozoan plates. Beds to
6 or 8 inches.

Remarks: Typical Clarita lithology.
Fossils: No collection made.

COCHRANE MEMBER (total 16 feet)

B. Lithology: Yellowish-gray caleilutite with. ... 2 feet
nodules of vitreous chert. Little or no glauconite.
Remarks: This is not typical Cochrane. having more argillaceous
material than is common, but it is included because of the chert.
Fosgils: No collection made.

A. Lithology: Gray, fossiliferous ealcavenite ... ... 14 feet
with seattered grains of glauconite. DBedding irregular: no chert
observed.

Remarks: Typical Cochrane lithology. No Keel or Ideal Quarry
observed in this area and they are probably absent.
Fosgils : None ceollected.

Covered
STRATIGRAPHIC SECTION Ca9

Westernmost Hunton outerop

Section described and collected by T. W. Amsden, April 9, 10, 1958.
It is the westernmost exposure of Hunton in the Arbuckle region, and is
located about 1% miles east of DPooleville on the Sparks Ranch: it begins
in the SW1 SW14 seec. 386, and extends into the SEY SE%4 sec. 35, T. 1 8.,
R. 2 W.; Carter County, Okla.

_This section extends from the Henryhouse-Chimmneyhill contact to the
top of the Hunton. The Chimneyhill is exposed on Ca9, but was not measured
here as it is better exposed at Cal0, a short distance to the northwest. The
marlstone part of this section (units A to K extending from the top of the
Chimneyhill to the base of the Bois d’Are) is poorly fossiliferous, but a
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few Henryhouse fossils were collected from J, 245 feet above the Chimney-
hill; no fossils found in the upper 12 feet (K) so its age is in question,
but in any case the Haragan is thin. The Haragan is also known to be
thin at Ca8, about 2 miles southeast of Ca9.

The strike of the bedding averages 140 degrees (magnetic), dipping
about 27 degrees to the southwest., The bearing of the section is 240 degrees
(mag.) ; almost all of this section measured with a 100 foot tape and the
stratigraphic thickness calculated.

Chemiecal analyses of rocks from this section given in the section on
CHEMICAL ANALYSES.

WOODFORD SHALE (exposed within a few feet of the
Bois d’Are formation)
HUNTON GROUP (total 433 feet, including 51 feet of
Chimneyhill measured at section CalO)
BOIS D’ARC FORMATION (total 125 feet)

FITTSTOWN MEMBER (total thickness 13 feet)

O. Lithology: Light-gray, fossiliferous calearenite... ... 13 feet
with nodules of vitreous, light-gray chert. Few beds of argillaceous
calcilutite.

Remarks: This unit is predominantly calearenite but there are beds
of argillaceous calcilutite or marlstone present, and it grades into
the underlying unit.

JFossils: None collected.

CRAVATT MEMBER (total 112 feet)

N. Lithology: Yellowish-gray, fossilifercus. ... oo 40 feet
argillaceous calcilutite or marlstone, with nodules of vitreous chert.
Few beds of calcarenite in the upper part.
Remarks: Unit N grades into the overlying beds.

M. Lithology : Yellowish-gray, maristone with many.............................. 36 feet
nodules of vitreous to porcus chert.
Remarks: All of these strata are typical Cravett type lithology.
The chert is of two types, porous and vitreous; the underlying L
has almost entirely a porous type chert, and the overlying N almost
entirely a vitreous type.

L. Lithology: Yelluwish-gray, fossiliferous. oo 36 feet
marlstone with nodules of brown-weathering, porous chert.
Remarks: This unit is distinguished from the underlying beds
because it has chert.
Fossils: Dicoelosie varica is common in the luwer part of L.

HARAGAN and/or HENRYHOUSE FORMATION

K. Lithology: Yellowish-gray marlStone. ..o 12 feet
Remarks: No fossils found in these beds: unit J carries definite
Henryhouse fossils and unit L definite Helderbergian fossils; see
introductory discussion.

HENRYHOUSE FORMATION (total 245 feet, excluding K)

J. Lithology: Yellowish-gray marlstone like above.....ooooooooe oo T feet
Remarks: This interval is known to be Henryhouse, and this for-
mation may extend higher; see introductory discussion.

Fossils: 5 specimens of Dicoelosia oklahomensis, all typical Henry-
house representatives; also Nucleospira raritas and Leptacha sp.

L TATROI0gY 1 COVOTOU. e e e eeemeeaees 16 feet

H. Lithology: Mostly covered. TFew outcrops of ..o, 36 feet
yellowish-gray marlstone. )

G Lithology : Yellowish-gray marlstone.. .. .o 20 feet

Remarics: Similar to beds above and below, but is separated be-
cause it is entirely exposed, and yields a few fossils.

Fossils . The following Henryhouse brachiopods collected: Airypa
tennesseensis?, Dicoclosia oklahomensis. Also a fenestellid
hryozoan,
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I, Lithology: Mostly covered. Few outcrops of ..o 36 feet
yellowish-gray marlstone.
E. Lithology : Partly covered. Tew outcrops Of ... 16 feet

yellowish-gray marlstone,

Remarks: Separated because it yielded a few fossils.

Fossils: Two incomplete specimens of Sieberelle cf. 8. roemeri,
one specimen of Kophacops sp., and a pygidiumn of Encrinurus? sp.

D. Lithology: Mostly covered. IFew outerops Of....oooooooeooooooeeeeeeeeeen. 62 feet
vellowish-gray marlstone.
C. Lithology : COVET@Uuooooi oo e 21 feet

Remarks: The boundary between C and D is on the line between
sec. 36 and sec. 3D.

B. Lithology: Yellowish-gray marlStomie.. ... 24 feet
A. Lithology: Dark, yellowish-gray or tan marlstone..................... 7 feet

CHIMNEYHILL FORMATION

CLARITA MEMBER (contact with Henryhouse well ex-

posed : see SILCTION CalO for a description of the Chimney-
hill formation in this area).

STRATIGRAPHIC SECTION Calo0

Westernmost Hunton outerop’

Section described by T. W. Amsden, April 9, 1958. It is the western-
moest outerop of Hunton in the Arbuckle region, and is about 1% miles east
of Pooleville on the Sparks Ranch; NE1 SE% sec. 35, T. 1 8, R. 2 W.,
Carter County. Section CalO is located about % mile northwest of Ca9;
this section covers only the Chimneyhill formation, the Henryhouse and
higher formations being measured and described at Ca9.

The strike of the bedding is 150 degrees (magnetic), dipping 30 degrees
to the scuthwest.

Analyses of rock samples from this section given in the section on
CHEMICAL ANALYSES.

HENRYHOUSE FORMATION (for description see Ca9)

CHIMNEYHILL FORMATION (total 51 feet)
CLARITA MEMBER (total 8 feet)

. Lithology : Light-gray, fossiliferous caleilutite. ..o, 8-feet
with scattered pink pelmatozoan plates. IEvenly bedded, beds to 6
or 8 inches.
Remarks: This is typical Clarita lithology. The contact with the
underlying Cochrane is exposed and well marked, the Cochrane
being coarser-grained, unevenly bedded and with chert.

D. Fossils: No collection made and no acetic acid residue prepared.

COCHRANE MEMBER (total 41 feet)

C. Lithology: Gray to pinkish-gray, fossiliferous.......cooeoeeenenn... reiee 22 feet
calcarenite with nodules of chert; few scattered grains of glau-
conite. Considerable pink ealcite and some of this may be
pelmatozoan plates. Bedding irregular.

Remarks: The pink parts of this unit resemble ecoarse-grained
Clarita, but the irregular bedding, glauconite and chert eclearly
relate it to the Cochrane.

Fossils : No collection made,

B. Lithology: Partly covered. Gray, fossiliferous. ... 19 feet
calcarenite with scattered glauconite grains. No chert observed.
Remarks: This interval is poorly exposed, but appears to be typical
Cochrane except that the glauconite is sparse.

Fossils: No collection made.

KEEL MEMBER (about 2 feet exposed)
A. Lithology : Light-gray, oolitic limestone: most ..o, 2 feet
oolites a millimeter or less in diameter. :
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Remarks: The Keel is not well exposed and has slumped scme so
that it is difficult to get a precise thickness. No Ideal Quarry
type of lithology exposed here and the covered interval below
probably represents Sylvan shale.

Covered.

STRATIGRAPHIC SECTION Call

Criner Hills - Rock Crossing

Section described and collected by T. W. Amsden, April 10, 1958.
Located on the west bank of Hicksry Creek a short distance south of the
bridge at Rock Crossing; NEY SW14 sec. 35, T. 5 8., R. 1 B, Carter County,
Okla. This section extends from the Sylvan shale, which is exposed in
contact with the Ideal Quarry member, up to and including several feet of
Haragan; at the time the section was measured the upper part was covered,
however, the Criner Hills map shows the Hunton in contact with the
Woodford and it may be that some Woodford is exposed on the creek bank
at low water.

The strike of the Chimneyhill bedding is 110 degrees (magnetic),
dipping 40 degrees to the southwest; on the marlstone the strike is about
125 degrees (magnetic), dipping almost 65 degrees to the southwest. There
may be a small fault between G and I
Covered.

HUNTON GROUP (113 fect exposed)

HARAGAN FORMATION (28 feet plus)

K (1). Lithology : Yellowish-gray, fossiliferous .. .. ..o, 7 feet
marlstone.
Remarks: The secticn above K (1)} is covered: see introductory
discussion.
Fosgils: K (1) carries a Helderbergian fauna and is certainly
Haragan. The following brachiopods collected in situ: Dicoelosia
varice, Coelospira virginia, Kozlowskiellina? sp., Rhipidomelloides

8p.

K.(2), Lithology: Yellowish-gray marlstone like-beds ..ol 21 feet
above.
Remarks: All ¢f K(2) is probably Haragan although the faunal
evidence is not conclusive ; unit J is covered and I carries a definite
Henryhouse fauna.
Iossils : Two fairly large, fragmentary schuchertelloid brachiopods
collected, probably Schuchertelle haragancnsgis. One fragment of
a Scyphocrinites bulb.

HARAGAN and/or HENRYHOUSE FORMATION

T LAtRolOGY 1 COVeY O e e 14 feet
Remarks: Underlain by definite Henryhouse beds and overlain by
questionable Haragan; see discussion above.

HENRYHOUSE FORMATION (total 47 feet plus; includes
units F. to I, excludes all of J)

I. Lithology: Yellowish-gray, fosSIiferous.. ..o eeeeeaes 8 feet
marlstone,.
Remarks: Lithologically like unit K above, but carries a Henry-
house fauna; a part cr all of the overlying covered interval (J)
may be Henryhouse.
Fossils: A moderately large Henryhouse fauna collected in situ.
Includes a fragment of a Scyphocrinites bulb, a cranidium of
Calymene and the following brachiopods: Dicoelosia oklahomensis,
Dictyonella gibbosa, Leptaena olklahomensis, Lissatrypoidea henry-
housensis, Skenidioides henryhousensis, Stropheodonta (B.) atien-
uata, Sieberella roemeri?.
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H. Lithology: Mostly covered; a few ¢uterops of ... 35 feet
deeply weathered marlstone.
Fossils: No collection made.

G. Lithology: Yellowish-gray marlstone. One acetic.....ooovoooovieerveceeii. 2 feet
acid residue prepared and this appears to be barren.
Fossgils: No collectizn made.

F. Lithology : Yellowish-gray marlstoNe. ... oo 2 feet
Remarks:; I' is more calcareous than the overlying beds and more
shaly than the underlying strata. One acetic acid residue prepared
and this appears barren except for a single conodont which is
unltike any of the Clarita consdonts observed. This, plus the
3 specimens c¢f Lissatrypoidce collected in situ indicates that T
is .Henryhouse; see discussion under E.
Iossils 1 Three incomplete specimens of Lissatrypoidew, probably L.
concentrice collected in situ.  Also 2 trilobite fragments, both
probably belong to Calymene and one conodont from the acetic
residues.

CHIMNEYHILL FORMATION (total 24 feet)
CLARITA MEMBER (total 6 feet)

E. Lithology: Gray to yellhwish-gray, fossiliferous.... . 2 feet
caleilutite. No pink pelmathzoan plates observed.
Remarks: This unit is litholhgically intermediate Dbetween the
typical Clarita lithology =f ) and the overlying Henryhouse marl-
“steme. It carries no pink pelmatozoan plates and has considerably
more argillaceons material than is nermal for Clarita, but less than
typical Henryh»huse. The acetic acid residues carry a prolific
microfauna, in fact the bulk of the washed residues is compnsed
of microfassils: this appears to be the characteristic Clarita micro-
fauna and accordingly E is placed in that member. XNgte the
abrupt decline in microfossils between E and I.
Fossils : No megafossils collected. Acetic acid residues with large
microfauna.

D. Lithology: Light-gray, fossiliferous caleilutite........... .. ... 4 feet
with many pink pelmatozoan plates. Evenly bedded, up to 8 or
10 inches.
Remarks: Typical Clarita lithclogy and the acetic acid residues
carry a prolific microfauna.
Fossils : No megzafossils collected. Acetic acid residues with large

microfauna.
COCHRANE MEMBER (total 15 feet)
C. Lithology : Light-gray. fassiliterous caleilutite.... . 15 feet
with scattered grains of glaueonite. Bedding irregular; no chert
seen.

Remarics : The glauconite content is highly variable with shme heds
carrying a considerable quantity.
Fossils : No collection made.

KEEL MEMBER (total 1 foot)

B. Lithology: Gray, oolitic 1imestone. ... .. ... 1 foot
Remarks: Two peels show this rock is far from a typical Keel
oolite. The rock consists of scattered oolites, some over 2 min
in diameter (pisolites) ; in addition to, and far more abundant than
the.colites are irregular fragments (to several millimeters) having
the same texture and presumably composition as the oolites; both
oolites and fragments may in some cases be seen to have a fossil
core, but many do not show this. Tossil debris is nct common
and is in almost all cases coated with the “oolitic” material. The
texture of. this “oolitic” material consists of fine granuleg packed
closely together; the granules can be easily distinguished at 100X,
most being. 0.01 mm or less. The fragments and the oolites gener-
ally. @0 not touch each other, being imbedded in a matrix of
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clear calcite. The origin of this rock is in question; it....may
represent fragmentation of an oolite, but some of the debris is
too large for this; futhermore the shape of some of the 1r1e°ru1ar
‘fragments is clearly related to the shape of the core. This. 1ock
has some resemblance to the lithology of the middle Keel member
at J1-C, although the latter furnishes better evidence of being a
fragmented oclite. Photomicrograph illustrated on plate XI
figure 5.

Fossils: None collected.

IDEAL QUARRY MEMBER (total 2 feet)

A. Lithology: Yellowish-brown, fossiliferous. ... 2 feet
calcarenite. ‘ ‘
Remearks: Two peels made, neither being very satisfactory (the
Ideal Quarry lithology does not -yield good peels) ; the rock is a-

a bioclastic calcarenite with prebably better than 50% fossil debris.

SYLVAN SHALE (exposed in contact with
the Tdeal Quarry)

STRATIGRAPHIC SECTION Cal2

Criner Hills—northwest of Overbrook

Section described and collected by T. W. Amsden, April 15, 1958,  About
1 mile-northwest of Overbrook, NWi4 SW4 sec. 36, 'I. 5 8., R. 1 E., Carter
County, Okla. The section begins near 8 oil tanks resting on the Chimneyhil},
and extends on a bearing of N 20 E to the Woodford. The exposures of
marlstone are poor, but both Henryhouse and Haragan strata can be dem-
onstrated to be present although the thickness of each cannot be determined
with any degree of precision. It is reasonably certain that no Bois d’Are is
present.

Analyses of rock specimens from this section given in the section on
CHEMICAL ANALYSES.

The strike of the beds is about 135 degrees (magnetic), dipping 30
degrees to the northeast.

WOODFORD FORMATION (shale exposed in place;
‘a short distance to the mnortheast is a quarry)
HUNTON GROUP (total 98 feet)
HARAGAN FORMATION
H. Lithology : Mostly covered. Rare outerops of ... 28 feet

yvellowish-gray marlstone. ‘

Remarks: No evidence observed of any Beois d’Arc chert in this
interval, although some of the fossils collected are partly silicified.
IFossils: A few Helderbergian fossils ccllected: Dicoelosia varica.
Kozlowskiellina (M.) wvelata and 3 specimens of Levenea subecar-
inate pumilis. No Henryhouse seen above unit I

HARAGAN and/or HENRYHCUSE FORMATION
G. TATROIOGY : COVeYOAa. i e 28 feet
Remarks: No fossils collected and this unit could be either Henry-
house or Haragan, or the contact could fall within G.

HENRYHOUSE FORMATION

. Lithology: Partly covered. Few crops of... . . 11 feet
yvellowish-gray marlstone.
Remarks : Evidence for assigning this to the Henryhouse ig poor,
as only a single fossil was found. Dirt road in this interval.
Fossils: One brachiopod collected: Atrypa tenncsscensis?

E. Lithology: Partly covered. Tew outerops of ....ooooii oo 9 feet
vellowish-gray marlstone.
Remarks: This interval yields a small, but unguestionable Henry-
house fauna. _ .
Fossils: One fenestellid bryozoan and the following brachiopods
collected : Atrypna tennesseensis, Pseudodicoclosia oklahomensis and
Sieberella roemeri.
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CHIMNEYHILL FORMATION (total 22 feet)

CLARITA MEMBER (total 2 feet)

D. Lithology: Light-gray, fossiliferous calcilutite

with many scattered pink pelmatozoan plates.. Evenly bedded,.

beds to 6 inches.

Remarks: Typical Clarita lithology and the acetic acid residues

carry a large microfauna of conodonts and arenaceous Foram-

inifera.

Fossils: Rock is highly fossiliferous but no megafauna collected;

acetic acid residues carry a large micrefauna. -

COCHRANE MEMBER (total 17 feet)

C. Lithology : Calcarenite ranging into a calcirudite.......oo.ooooeeee... eeemeenes 7 feet

with scattered grains of glauconite. Color gray to pale-greenish-
gray mottled :with pink. Much crinoidal material present, some of
the plates pink. Bedding highly irregular. Peel shows this rock
contains a substantial amount of fossil material, probably over
50% ; there is also much clear calcite, some of which appears to
replace the -fossils; some of the fossils appear to be broken,
although it is difficult to distinguish the breakage from the possible
effects of recrystallization.
Remarks: This rock has the bedding characteristics and abundant
glauconite of typical Cochrane, but it also has much pink pelmats-
zoan material like that found in the Clarita. Acetic acid residues
yield Cochrane ¢onodonts, but are almost barren of IForaminifera:;
the microfauna combined with the glauconite and irregular bedding
places this unit in the Cochrane. Much of the glauconite has the
shape of some type of fossil and is either the filling of a hollow
part (steinkern), or a replacement; some of the pelmatozoan plates
are impregnated with glaunconite, possibly as a replacement or as
a filling of the pores.

Fossils: Rock is abundantly fossiliferous but no megafduna
collected. Acetic acid residues carry conodonts. ‘
B. Lithology: Gray to greenish-gray calcarenite with ... 10 feet
much red mottling. Secattered grains of glauconite. Peel shows
this rock to contain a substantial amount of fossil debris including
many  pelmatozoan plates, Acetic acid residues yield Cochrane
conodonts and much glauconite in the shape of sponge spicules; no

Foraminifera observed.

Remarks: This rock is somewhat finer-grained than C, but other-
wise the two units are very similar. It carries a fair amount of
glauccnite much being either a filling of some hollow fossil such
as an ostracod, or a gastropod; some may represent replacement.

KEEL, MEMBER (total thickness approximately 3 feet)
A, Lithology: Yellgwish-brown (10YR 5/4), locally............ et 3 feet
with a reddish cast, oolitic limestone. Oolites generally small, a
millimeter or less in diameter, but in places grading into a pisolite,
Most of the c¢olites have a lighter color than the matrix.
Remarks : This rock is not well exposed in place so the thickness
is in question. It is not typical Keel oolite. The color is darker
than is customary and many of the oolites have obscure boundaries.
Some of the oclites show a fossil core and have a radial structure,
thus resembling the oolites found in the Keel at other localities.
However, with rare exceptions the matrix is not caleite, being
almost indistinguishable from the oolites. There is considerable
fossil material dispersed through this rock. Another unusual
feature of this rock is the shape of some of the oolites. In places
these are not spheriecal, and a section cut in one particular direction
will show the majority of oolites with an elliptical outline. This
could be due to deformation, but it is equally possible that this
shape was primary; at least some with this elliptical cross
section have a radial structure that dces not appear distorted.
Covered (probably Sylvan shale).
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STRATIGRAPHIC SECTION Cal3

Near northern end of the Criner Hills

Section described and coliected by T. W. Amsden, April 16, 1958. It
is near the north end of the northernmost Hunton outcrop in the Criner Hills;
SEY, NW¥ sec. 9, T. 5 8., R. 1 E, Carter County, Okla. This section was
measured just a short distance north of 2 oil tanks where the upper part
of the Hunton and the lower Woodford are exposed in a trench.

The strike of the bedding is about 140 degrees (magnetic), dip almost
vertical to slightly overturned.

Analyses of rocks from this section given in the section on CHEMICAL
ANALYSES.

WOODFORD FORMATION (exposed within 1 foot
of the Henryhouse)

HUNTON GROUP (total thickness 96 feet)
HENRYHOUSE FORMATION (total thickness 75 feet)

D. Lithology : Yellowish-gray, fossiliferous . ... .............29 feet
marlstone.
Remarks: This unit is completely expcsed by a trench. Henry-
house fossils collected in situ within a foot or so of the Woodford
so there is no doubt that both the Haragan and Bois d’Arc forma-
tions are absent. The washed HCI insoluble residues contain
some limonite (?), a few fragments of silicified fossils, and a
small quantity of clear, silt-size gquartz.
Fossils ;. A Henryhouse fauna collected in situ from the upper few
feet. This includes a Celymene pygidium, a fenestellid bryozoan,
2 horn corals and the following brachiopods: Atrypa tennesseensis,
Leptaenae sp., Leptaenisca irregularis, Merista oklahomensis,
Sieberclla sp., Strophonella attenuata, Strophonella prolongata.

C. Lithology: Partly covered. Few outcrops of .. ... 46 feet
yvellowish-gray marlstone.
Remarks: Similar to the beds above although not so well exposed.
The HC! acid residues carry a large amount of some dark-brown
mineral (probably limonite) plus much clear, subangular silt-
size quartz; there are a few arenaceous Foraminifera. Acetic
acid residues with a few spherical Foraminifera and one compound
conodont.
Fossils: No megafossils collected. Acetic and HC? residues with a
sparse microfauna; see above,

CHIMNEYHILL FORMATION (total 21 feet, with
no Keel observed)

CLARITA MEMBER (total 6 feet)

B. Lithology: Light gray, highly fossiliferous ... ... ... 6 feet
calcilutite with scattered pink pelmatozoan plates.
Remarks: This is typical Clarita lithology. Acetic acid residues
carry conodonts, arenaceous Foraminifera and inarticulate
brachiopods.
Fogsils: No megatossils collected ; acetic acid residues carry a
substantial microfauna.

COCHRANE MEMBER (total thickness 15 feet)

A. Lithology: Gray, fossiliferous - calcarenite.. ... ... . 15 feet
with scattered grains of glauconite. Beds to 2 or 3 feet, irregular.
Remaris: Typical Cochrane lithology. No Keel or Ideal Quarry
strata observed in this area.

Covered (probably Sylvan)
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STRATIGRAPHIC SECTION Cal4

Criner Hills - northwest of Roek Crossing

Section measured and collected by T. W. Amsden, April 17, 1958.
It crosses a northwest-southeast dirt road about 200 yards north of the
junction with another dirt road; NEY NE% sec. 34, T. 5§ 8, R. 1 E,
Carter County, Okla.

The Criner Hills Geologic Map (1957) shows Woodford resting on
Hunton in the vicinity of this section, but I did not see any Woodford in
this belt. and it is probably largely or entirely removed by faulting. On
and near section Cal4 the highest Hunton exposed is Henryhouse, followed
by a small covered interval and then a limestone sequence. There are a
few pieces of chert float which could be Woodford, but if this formation is
present it must be extremely thin. It seems probable that all of the
Hunton on this section belongs to the Chimneyhill and Henryhouse with the
Devonian part removed by erosion; this is the relationship that exists
at Cal3 t¢ the north.

The strike of the Chimmneyhill bedding is 155 degrees (magnetic),
dipping 35 degrees to the SW; the strike of the bedding on the upper part
of the Henryhouse is 145 degrees, dipping 50 degrees to the SW.

Covered (?Woodford; see discussion above)

HUNTON GROUP (124 feet exposed; probably
close to the true thickness)
HENRYHOUSE FORMATION (85 feet exposed)

H. Lithology: Yellowish-gray, fossiliferous........... 39 feet
marlstone.
Remariks; Typical Hunton marlstone lithclogy with a characteristie
Henryhouse fauna. No Haragan fossils seen on this section.
Fossils: A fragment of Camarocrinus, 2 Bryozoa, 3 horn corals
and the following brachiopods: Anastrophic delicata, Atrypa
tennesseensis, Dictyonelle g¢ibbosa, Meriste sp., Pseudodicoelosia
oklahomensis, Resserella brownsportensis,

G. Lithology : CoVeTred. i e eea oo e sanm e s 21 feet
Remarks: A dirt road occupies most of this interval.
F. Lithology : Partly covered. Scattered outerops ... 25 feet

of yellowish-gray marlstone.
F'nssils : None collected.

CHIMNEYHILL FORMATION (total 39 feet)

CLARITA MEMBER (total 4 feet)

L. Lithology: Iight-gray, fossiliferous calcilutite.......................... 4 feet
with scattered pink pelmatozoan plates.
Remarks: Typical Clarita lithology.

COCHRANE MEMBER (total 33 feet)

C.. B. Lithology: Light-gray calcarenite with some. ... 33 feet
calcilutite and scattered graing of glauconite.
Remarks: Most of this unit is fairly typical Cochrane lithology
although the glauconite content is somewhat lower than usual.
One peel made of the fine-grained phase and this shows an
unusually low fossil content for the Cochrane, much of the rock
being rather finely divided clear calcite.

KEEL MEMBER (total 2 feet)
A, Lithology: Light-gray, oolitic to pisolitic..... 2 feet
limestone. The concentration of oolites and pisolites varies greatly,
in places being packed close together and other parts not in contact.
Much of the matrix consists of irregular pellets which have the
same granular texture as ‘do the oolites and pisolites; many
of these pellets, as well as the oolites, have a fossil core. The
dolites and pellets are embedded in a matrix of clear’ calcite.
One piece of float shows the oolitic rock in contact with a rock
that appears megascepically to be algal. A peel of this, however,
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shows that it-is-composed of fairly large fossils which are coated
with the. same. granular material as that which eomposes the
- pellets, oolites and pisolites. There is no digitate or head-like
“reef” structure present in this rock. This rock (as well as Keel
specimens from other areas) gives the definite impression that the
granular “oolitic material” is a coating; whether this was pre-
cipitated from solution or was the result of algal action is not
entirely clear although here, and elsewhere, there is ng¢ develop-
ment of reef-like masses.

Remarks: No Ideal Quarry rock seen here. The Sylvan is exposed
in a small gully within a few feet of the Chimneyhill.

Covered (probably Sylvan).

STRATIGRAPHIC SECTIONS J1, J4, J5

Southwest of Wapanucka

. . The Hunton outcrop belt which lies southwest of Wapanucka (T. 2 8.,
R. 8 E.) and extends from J1 to J5 (includes J4; no J2 or J3 described),
exhibits some stratigraphic -complexities involving the Clarita-Cochrane
relations. At the south end, in the area around J1, the Clarita is absent
and glauconitic limestone, which appears to be typical in all respects for the
Cochrane member, is directly overlain by marlstone. Towards the northwest
the Clarita member wedges in beneath the post-Chimneyhill unconformity ;
this rock js, for the most part, a characteristic Clarita lithology and carries
what appears to be a Clarita conodont fauna. Hcwever, in this northern area,
from J4 to J5, the stratigraphic relations are complicated by the fact the
Cochrane locally loses its glauconitic character and has many pink pel-
matozoan plates, thus resembling the Clarita. In general this part of the
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Figure 50. Stratigraphic section showing the inferred Clarita-Cochrane
relationship in the Hunton belt extending from JI to J5. The
diagonal lines slanting to the upper right are believed to mark
the beds with a Cochranée conodont fauna and those to the
upper left a Clarita conodont fauna.
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Cochrarte’ has sormewhat obscure’ beddmg, but ‘aven this feature is ‘partly lost.
A tentitive study ¢f- the conodont faunas obtained from the acetlc ‘acid
residues, - plus a detalled examination of all stratigrapbic and- “lithologic
featurés indicates a relationship like that shown in figure 50, and described
in sections J1, J4, J5. A detailed study of the conodont faunas is needed
to confirm this interpretation.

STRATIGRAPHIC SECTION J1

Southwest of Wapanucka
Section described and collected by T. W Amsden, Oct. 3, 4, 1958.
About 114 miles southwest of Wapanucka, NI SE3% sec. 27, T. 2 8, R. 8
E., Johnston County, Oklahoma. The strike of the beds is about 140
degrees (magnetic) ; dip approximately vertical. (See text fig. 50).

WOODFORD SHALE (Covered interval of 25 feet
between lowest exposure of Woodford and highest

Hunton ; this interval is probably underlain by
‘Woodford also).

HUNTON GROUP (total 198 feet)
BOIS D’ARC FORMATION (total 105 feet)

CRAVATT MEMBER (total 105 feet)

1. Lithology: Yellowish-gray, argillaceous.... oo, ..105 feet
calcilutite with nodules of chert throughout. Color mostly
yellowish-gray (5Y 7/2 to 5Y 8/4) but locally with pink mottling.

Chert mostly a porous, brown -Weathermg tripolitic type, with only

a few vitreous nodules. Limestone is fine grained throughout with

little or no calcarenite. One HC1 insoluble residue (based on

parts of 6 different rock specimens) yielded 18%. Bedding ranges
- from 4 to 8 inches.

Fossils: Tossiliferons but no collection made.

HARAGAN FORMATION (total 20 feet)

H. Lithology: Yellowish-gray, argillaceots. ..o 3 feet
calcilutite. : ‘

. Remarks : This unit, which is completely exposed, is lithologically
like unit I except for its lack of chert.
Fossils: None collected.

G. Lithology 1 Covered. ettt 17 feet
Fossils: Specimens of Orthostrophia sp., Phacops and Camarocrinus
collected loose on the surface, indicating that a part of G is
Hara“an A questionable Phacops collected loose on the upper part
of ' and so it seems quite probable that the Haragan - Henryhouse
contact is very close tc the contact of I and G.

HENRYHOUSE FORMATION (total 3 feet)

F. Lithology: Yellowisk-gray (5Y 7/2) mottled ... ... 3 feet
with pale red (10K 6/2) marlstone. One HOCI! insoluble residue
20%.

Remarks : This unit is lithologically sharply marked off from the
underlying strata and is covered above. It has the typical Henry-
house lithology and yields a few fossils - which are certainly Silurian
and probably Henryhouse; this collecticn includes one excellent
trilobite pygidium which appears to be identical to specimens of
BEnerinurus found in unquestioned Henryhouse beds. In addition
there are several specimens of Lissatrypoidea (including a pedicle
interior) which appears to be like Lissafrypoidea concentrica
although none of the specimens is complete encugh to permit a
positive species identification. TUnit F could possibly represent
a marly facies of the Clarita; specimens of a small brachiopod
resembling IL.issetrypoidea have been found in the Clarita - (C1-F) ;
however, the combination of lithology and fauna make it appear
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much more likely that this is Henryhouse. The acetie acid resi-
dues do not carry a prolific microfauna, yielding only a few
fragments of an inarticulate brachiopod and a few pieces of a
spherical arenaceous Foraminifera; probably the same as J5, units
E and F.

One fragmentary and questionable specimen of Phacops was
found in the upper part of I, suggesting that the Henryhouse
Haragan contact cculd fall within IF'; however, this specimen is
not complete enough to give a positive identification.

Fossile; See discussion under Remarks.
CHIMNEYHILTL FORMATION (total 70 feet)
COCHRANE MEMBER (total 57 feet)
E. Lithology : Gray, glauconitic, fossiliferous...........cocooivoiiiceiiieeeeeeeeeees 57 feet

calcarenite, The glauconite, which is present in small grains
generally less than 2 mm, is variable in amount but is present
throughout unit E and is common in most beds. One peel made of
the upper part which shows a bioclastic calcarenite, well over half
the rock being fossil fragments. The bedding is irregular, ranging
up to 2 feet, Chert is sparingly present, in the form of small
nodules which are largely concentrated in the lower 10 feet.
Remarks: The lithologic and bedding characteristics indicate all of
E belongs in the Cochrane. It may be ¢bserved in contact with the
overlying marlstone, there being no Clarita lithology present; see
Remarks under F.

Fossils: None collected.

KEEL MEMBER (3 subdivisions with a total
of 12 feet)
UPPER OOLITE

D. Lithology: Gray, oolitic limestone. Oo0liteS......ocoooiiiiiiiiiiiiiiiiiiieienene

mostly small, generally less than 1 mm in diameter. Upper part
locally silicified. HC1 insolubles 0.2%: CaCOs; 99.1%; MgCO;

047%.
MIDDLE LAMINATED SUBMEMBER

C. Lithology: Gray to yellowish-gray, partly. e

oolitic limestone. In part laminated, the laminae being a fraction
of an inch thick. Some beds are conglomeratic, the pebbles
(limestone) ranging up to a half inch in length; pebbles mostly
flattish, and appearing to be an intraformational, flat-pebble lime-
stone conglomerate. Peels show this rock to be composed largely
of limestone fragments, the larger ones elongate in the bedding
plane, set in a matrix composed in part of clear calcite and in part
of more argillaceous material. The pebbles are unusual in their
texture, all having a uniformly fine granular texture which much

" resembles that of the oolites; oolites are present although many

appear to be broken (the fragmentary oclites can generally be

recognized by their radial structure). This would appear to be a

clastic rock, formed in part of fragmented oolites; however, many
of the larger pieces (up to a half inch in length) which have the
same granular texture as the oolites, are much too large to be
broken colites. Photomicrograph illustrated on plate XI, figure 4.
HC! insclubles 5.5%; CaCO:; 93.0% ; MgCO: 1.22%.

Fossils: None collected. _ ‘ .
' LOWER OOLITE

Lithology : Gray, oolitic limestone.- The. ... . .
lower part of this unit has coarse oolites and small pisolites
which grade upward into fine oolite, the colites being only a frac-
tion of ‘one min. '

Fossils : None collected.
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IDEAL QUARRY MEMEER

A. Lithology: Brown-weathering, oolitic (7). 2 feet
fossiliferous calcarenite.
Remarks: 'This unit resembles the overlying oolite, being only
slightly darker in color and, apparently, with fewer oolites.
Fossils : None collected.
Covered (Sylvan formation?)

STRATIGRAPHIC SECTION J4

Southwest of Wapanucka

Section described by T. W. Amsden, Oct. 3, 1956. About 132 miles
southwest of Wapanucka; NW¥% NE see. 27, T. 2 8., R. 8 E., Johnston
County, Okla. This section is located about half way between J1 and J5;
see discussion under J5 and text figure 50. Analyses of rock samples given
in the section on CHEMICAL ANALYSES. '
Covered (WOODFORD float).

HUNTON GROUP (total 168 feet)
BOIS D’ARC FORMATION (total 95 feet)
CRAVATT MEMBER (total 95 feet)

J. Lithology : Argillaceous calcilutite with many................... .......95 feet
nodules of brown-weathering, porous chert. This rock is yellowish-
gray, with some red mottling in the upper part. Bedding even,
ranging up to a foot in thickness.
Remarks: The top of this unit is covered, but the presence of
Woodford shale float indicates that almost all of the Bois d’Are
is exposed. Little or no calcarenite in this interval.
Fossils: None collected.

HARAGAN FORMATION (total 21 feet?)

1. Litholoyy : Yellowish-gray marlstone. No chert.... ... 6 feet
cbserved.,
Remarks: No fossils observed in this interval and it is assigned
to the Haragan because of its position with respect to J1-G and

J5-G.

H. Lithology : CoVered.. .ot r et e 15 feet
Remarks: The lower part of this interval could include some
Henryhouse.

HENRYHOUSE FORMATION? (total b feet?)
G. Lithology: Gray, glauconitic calcarenite 1 N, 1 foot

sgme pink pelmatozoan plates. IHC1 residues composed in large
part of glauconite and partly silicified fossils,
Remarks: This unit seems to be clearly a local facies of the
unnderlying marlstone which ecarries a Silurian, probably Henry-
house, fauna. Acetic acid residues carry a conodont fauna similar
to that found at J5-E, and unlike the conodonts from the under-
lying bed E of this section.
Fossils: Conodonts present in the acetic acid residues.

1. Lithology: Yellowish-gray, locally mottled Witho o 4 feet
- red, marlstone. One HC1 insoluble residue, 26% ; washed residues
mostly silt size quartz with little or no glauconite. ‘ .
Fossils: A few poorly preserved fossils collected, including Lissa-
trypoidea- cf. L. concentrice and a possible Merista. This. could
be a marly facies of the Clarita, but the.lithology and fossils sug-
gest Henryhouse. No conodonts observed in the acetic acid.resi-
dues.
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CHIMNEYHILI. FORMATION (total 48 feet)
CLARITA MEMBER (total 8§ feet)

E. Lithology: Gray calcilutite with many............_ BN -1 »
scattered pink pelmatozoan plates. Evenly bedded, beds to 5 or
6 inches.

Remarks: Typical Clarita lithology and the acetic acid residues
yvield a fauna of condonts which appears to be characteristic for
this member. I, and the underlying covered interval, can be traced
south a short distance where they wedge out beneath the marlstone

(tig. 50).
Fossils: Acetic acid residues yield conodonts.
D. Lithology: COVEYed. ..o 1 foot
COCHRANE MEMBER (total 39 feet)
C. Lithology: Gray to pinkish-gray caleilutite........................... 3 feet

with scattered pink pelmatozoan plates. Parts of this rock are
heavily glauconitie, other parts have almost none.

Remarks: Much of this roek has a lithology similar to the Clarita ;
however, if these beds are traced south they grade laterally into
typical Cochrane lithology. 'This, plus the fact the conodont faunas
appear to be of the Cochrane type, indicates that C is merely a
facies of the Cochrane as shown in figure 50.

Fossils: Acetic acid residues with conodonts.

B. Lithology : .Gray, calcilutite and calcarenite. ... 36 feet
Glauccnite content variable, but common in most beds. Little or
no chert.

Remarks: This unit is composed almost entirely of typical Cochrane
lithology.. Acetic acid residues yield a conodont fauna like that
of C.

Fossils: Acetic acid residues with a conodont fauna.

KEEL MEMBER (1 foot exposed)

A. Lithology: Tan, mottled with gray, oolitic......oooooo 1 foot

dolomite. Oolites to a millimeter or so: HCI insoluble residues,
2.35% ; CaCos 60.72% ; MgCO, 36.38%.
Remarks: This is the only dolomitic specimen of Keel which I have
observed. Its high MgCO; content is especially remarkable in view
of the fact that in all other areas where the Keel has been
arnalyzed it yields 1% or less MgCOs. However, the rock is clearly
dolomitic, reacting only weakly to acetic acid; the chemical
analysis was run twice.

Covered.
STRATIGRAPHIC SECTION J5

- Southwest of Wapanucka

Section described by T. W. Amsden, Oct. 5, 1956. It is loecated about
1% miles south of Wapanucka; SEY% SW1 sec. 22, T. 2 S, R. 8 B,
Johnston Co., Okla. See introductory discussion preceding J1 and figure 50.
Covered (Woodford float)

HUNTON GROUP (total 171 feet)
BOIS D’ARC FORMATION (total 85 feet)

CRAVATT MEMBER (total 85 feet)

H. Lithology : Yellowish-gray, argillaceous.... ... -85 feet
calcilutite with nodules of tripolitic to vitreous chert. Little or
1o calcarenite. '
Remarks: The top of H is covered, but the presence of Woodford
shale- float indicates that most of the Bois d’Aré¢ is exposed. ‘
Fossils : None collected, but specimens of Levenea and Orthostrophia
observed near the top.
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HARAGAN FORMATION (total 19 feet?)
G. Lithology: Mostly covered. Scattered outerops.. ..o 19 feet
of yellowish-gray marlstone. No -chert observed.
Fossils: Only a few poorly preserved fossils collected loose on
surface: Levenea subcarinata pumilis, Leptaenae sp., and a few
fragments of dalmanitid trilobites. The lower part of G could
include some Henryhouse.

HENRYHOUSE FORMATION? (total 5 feet?):

. Lithology : Yellowish-gray marlstone with. ...l 1 foot
glauconite. The washed HC1 insoluble residues are largely silt-
size clear quartz and rounded nodules of glauconite. No arenaceous
Foraminifera observed.

Remarks: This rock grades into the underlying glauconitic lime-
stone with which it appears to be closely related.

Fosgils: A few fragmentary specimens of Lissatrypoidea observed.
See discussicn under E below.

E. Lithology: Yellowish-gray, argillaceous and.........ien 4 feet
glauconitic calcarenite. HC1 insoluble residues with much glauco-
nite and some incompletely silicified fossils; some large spherical
Foraminifera.

Remarks: The age of this interval is in question. It grades into
unit F which has a few fossils suggesting Henryhouse. The acetic
residues yield a large conodont fauna including both simple and
many compound blade types which appear unlike those from the
the underlying unit E. The presence of Henryhouse in this belt of
Hunton is open to some question, but the evidence from JL (see
J1-F), J4 and J5 strongly suggests the presence of a few feet of
Henryhouse; this basal part of the marlstone could be Clarita,
but: the faunal evidence is more in favor of Henryhouse. A
detailed study of the conodont fauna will probably furnish con-
clusive evidence on this point.

Fossils: Rich conodont fauna; see Remarks above,

CHIMNEYHILI. FORMATION (total 63 feet, no
- Keel exposed)
CLARITA MEMBER (total 13 feet)

D. Lithology: Gray caleilutite with scattered.. .. . 12 feet
pink pelmatozoan plates. Evenly bedded, beds to 4 or 5 inches.
HC1 residues with limonite and pyrite in addition to the silt size
quartz; some glauconite present; Iforaminifera rare. Acetic acid
with many concdonts. '
Remarks: Unit D has a typical Clarita lithology and carries a
large conodont fauna which appears also to be typical for this
member. Thus unit D would appear to be unquestionably Clarita,
although its upper (see above) and lower (see below) boundaries
may be in doubt.

Fossils 1 Large ccnodont fauna.

C. Lithology 1 COVered. . oo s et 1 foot
COCHRANE MEMBER (total 50 feet, no Keel exposed)
B. Lithology: Gray calcilutite with DInK.. .o 12 feet

pelmatozoan fragments. Some glauconite present

Remarks: Lithologically this unit is more like D above than A
belew ; however, it can be traced laterally into typical Cochrane
hthology (like A), thus the stratigraphic evidence indicates B is
a facies of the Cochrane. The conodont faunas seem to support
this interpretation as the fauna from B is like that of A, and
unlike that of the overlying D.

Fossils: Acetic acid residues yield conodonts and arenacecus
Foraminifera.
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Upper part - developing some beds of “‘pink-crinoidal” type of
lithology. Lower part with some chert.
Remarilcs: The lower part of A is typical Cochrane lithology which
grades up into a lithology more like the Clarita. Conodonts are
like those from B and differ from C, thus supporting the evidence
that A and B are all properly included in the Cochrane.
Fossils:; Acetic acid residues with conodonts,

Covered (no KEEL exposed).

STRATIGRAPHIC SECTION J6*

West of Wapanucka

Section described by T. W. Amsden, Oct. 11, 12, 1956. About 4 miles
west of Wapanucka ; measured in bed of a small stream, E% SW14 sec. 18,
T. 2 8., R. 8 E,, Johnston County, Okla. This section is of interest because
it is onme of the areas where the Bois d’Arc can be observed .directly in
contact with the Cochrane member.

Covered (much WOODFORD float).

HUNTON GROUP (total 198 feet)

BOIS D’ARC FORMATION (total 190 feet)

CRAVATT MEMBER: Yelowish-gray, argillaceous calcilutite
with nodules of brown to light-brown, tripolitic chert. Few beds
mottled with red. Rare beds of calcarenite, almost all being
calcilutite. Iivenly bedded, beds to a foot. See plate VI, figure 1.
B 5 S 190 feet

CHIMNEYHILL FORMATION (total 8 feet)

COCHRANE MEMBER: Gray, strongly glauconitic, fossiliferous
limestone. Acetic acid residues with conodonts, all appearing
te be of the Cochrane type.

J8-C e e 6 feet

KEEL MEMBER: Yellowish-gray, oolitic limestone.

B L 1 foot

IDEAL QUARRY MEMBER: Brown, fossiliferous calcarenite.

T A e 1 foot
Covered.

STRATIGRAPHIC SECTION J7+

West of Wapanucka
Section described by T. W. Amsden, Oct. 12, 1956. About 4 miles west
of Wapanucka, and approximately 1,000 feet northwest of section J6;
NWIl, SWi4 sec. 18, T. 2 8., R. 8 E., Johnston County, Okla. This is only
a partial section, recorded because the Bois d’Arc can be observed directly
in contact with the Cochrane member; this is the same relationship found
at J6; however, at J7 the Cochrane has tripled in thickness.

BOIS D’ARC FORMATION
CRAVATT MEMBER : Yellowish-gray, argillaceous calcilutite with
many modules of brown-weathering, porous chert. Thickness not
__measured. o
CHIMNEYHILL FORMATION v
COCHRANE MEMBER: Gray, fossiliferous calcarenite with much

glauconite,
J7-3A O U SRS [N R 16 feet

Covered. ‘
STRATIGRAPHIC SECTION J9*
North .of Reagan

Section described by T. W. Amsden, Oct. 23, 1956. About 2 miles horth
of Reagan, SKEY SEY sec. 18 T. 2 S., R. 6 E., Johnston County, Okla. The



SECTIONS ]9, J10, J11 221

outcrops are poor throughout this Hunton belt extending from the SE%
sec. 18, 1. 2 8, R. 6 I, to the NW14 sec. 24, T. 2 8, R. 5 E. A careful
examination of the strata in this area shows only Bois d’Arc, there being
no evidence for any marlstone (Haragan or Henryhouse), or any Chimney-
hill. It is therefore presumed that the Bois d’Arc strata rest directly on the
Sylvan shale as shown in panel III, plate C.

Covered,

BOIS D’ARC FORMATION (approximately 80 feet exposed).

CRAVATT MEMNBER ; Yellowish-gray, argillaceous calcilutite with

many ncdules of brown-weathering chert.

B £ NV N 80 feet (approx.)
Covered. ‘

STRATIGRAPHIC SECTION J10

This location covers the Hunton exposures in the SW4 sec. 15, T. 2 8.,
R. 5 'E., Johnston County, Okla, The exposures are poor in this area, but
a careful examination of the outcrops shows that both the Beis d'Are and
the Cochrane are present; thus the Chimneyhill reappears between J9
and J10.

STRATIGRAPHIC SECTION J11

West of Mill Creek town

Secticn described and collected by T. W. Amsden, Oct. 24, 25, 1958, It is
located about 34 mile west of Mill Creek town; entire section measured in
the bed of a small creek, SEY% NWI sec. 12, T. 2 8, R. 4 K., Johuston
County, Okla.

This is the thickest section of Bois @’Arc (220 feet) that I have
measured. This formation is well exposed with both the Cravatt and
Fittstown lithofacies represented. A moderately large brachiopod fauna
was collected from the upper 5 feet of the Fittstown member (J11-L). A
columnar section of this formation is shown in figure 40; analyses of rock
samples from J11 are given in the section, CHEMICAT, ANALYSES. (See
also Amsden 1958A, p. 28; 19588, p. 32).

Covered {much WOODFORD flcat)

HUNTON GROUP (total 301 feet)
BOIS D'ARC FORMATION (total 220 feet)

FITTSTOWN MEMBER (total 140 feet)

L. Lithology : Light-gray to yellowish-gray, ... 5 feet
fossiliferons calcarenite, locally grading into a calcirudite. BPeds
to 8 inches. No chert observed. Three HCI residues, 2%, 3%
and 5%.
Remarks : The upper contact is covered, but the abundant Woodford
shale float indicates a nearly complete exposure of Fittstown. No
conodonts observed in the acetic acid residues.
Fossils: A number of brachiopods collected in situ: Sérophonella.
(8.) bransoni, Leptostrophia beckii tenmesseensis, Leptostrophia
sp. 2, Leptaena cof. L. rhomboidelis, Schellwienelle marcidula,
Sphaerirhynchic lindencensis, Obluramentelle wadei, Coelospira
virginia, Howellelle cycloptera, Meristella atoka, Rhynchospiring
mazwelli.
K. Lithology : Partly covered. Few outerops of ..o 18 feet
yellowish-gray argillaceous calcilutite with nodules of chert; rare
beds of calearenite. HCI insoluble residue, 14.5%. o
J. Lithology: Yellowish-gray calcarenite with a . ... 26-feet
small amount of chert. Two HC! insoluble residues, 5.5%, 6%.
Beds to 8 inches.
Posgils: Highly fossiliferous; no collection made. _
1. Lithology: Covered. ... ... e et 16 feet
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_I:I.,»Lz't‘_holog,y:_“Yellowish-glay calcilutite and20 feet

“calcarerite.. \Todules of v1t1e0us chert. . One HC! insoluble
. ..Tresidue, 5%. .

G.. L’btholog_/ Yellowish-gray calcarenite Wlth beds .................................... 55 feet

of  argillaceous calcilutite. = Nodules of vitreous chert. HCI
residue, 5%.
Remarks This mtelval is transitional betweén the overlying
calcarenites and the underlying marlstones. The specimen tested
Tor{ HCI residues yielded only 5%, but some of the more ar gillaceous-
calc11ut1tes would undoubtedly test much higher.

CRAVATT MEMBER (total 80 feet)

F. Lithology: Yellowish-gray, argillaceous. ..o 20 fept
calcilutite with nodules of vitreous to porous chert. Two HCI
insoluble residues, 23% "and 17%.

Fossils: No collection made but this interval is fossiliferons. -

E Lithology : Yellowish- gray, argillacecus......... ... 60 -Teet
calcilutite with nodules of vitreous to tripolitic chert.  Two.
HC! insoluble residues, 9.5%, 11%.

‘Remarks: This unit is lithologically 31m11a1 to the underlying
Haragan, except I has chert.
I'osszla No collection made.

HARAGAN FORMATION (total 74 feet?)

D L’LthOlOJy Yellowish-gray, argillaceous.... ..o 29 feet
calcilutite or marlstone. Bedding nodular, up to 8 or 4 inches
in thickness. No chert observed.
Remarks: Unit D was measured in a small stream bed which
yielded no fossils, but a fairly typical Haragan fauna was collected
from the equivalent strata about 100 feet west of the stream.
Ifossils : A small Haragan fauna collected including the following
brachiopods: Orthostrophia str ophomenoides parva, Levenea sub-
carinate pumilis, Leplaene ccuticuspidate, Meristelle atoka.

COVET @A - oo 45 feet
Remarks: No rock exposed in this interval and no fossils were
seen ; some Henryhouse could be included in the lower part.

CHIMNEYHILL FORMATION (total 7 feet)
- COCHRANE MEMBER (total 3 feet)

C Lithology : Gray, fine- to medium-grained.................oooo . 3 feet
calcarenite with small nodules of glauconite. -
Remarks: Typical Cochrane lithology : no Clarita observed in this
area. Acetic acid residues yield no conodonts nor a1enace(rus e
Foraminifera. )

KEEL MEMBER (total 2 fect)

B. Lithology: Grey, oolitic limestone. MOSt OF....ooooooooooooo 2 feet
the oolites are less than a millimeter.

IDEAL QUARRY MEMBER (total 2 feet)

A. Lithology: Brown-weathering, fossiliferous......ooooeooov... 2 feet
calcarenite with few scattered oolites.

Covered.
STRATIGRAPHIC SECTION J12*

West of Ravia

- Section described and collected by T. W. Amsden, Oct. 24, 1956.
Located about 2 miles west of Ravia, on the boundary between sectlon 4 and
5, about 15 mile south of the northern edge of these sections, T. 4 8., R. 5 E.;
Johnston County, Okla. Analyses of rock samples from this section glven
in the section, CHEMICAL ANALYSES.
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WOODFORD SHALE (exposed in. contact with the Bois d’Are)
HUNTON GROUP (total 136 feet)
BOIS D’ARC FORMATION (total thickness 30 feet)

CRAVATT MEMBER : Yellowish-gray, argillaceous calcilutite with
- nodules of vitreous chert.

8 8 . USROS 30 feet
HARAGAN FORMATION: Yellowish-gray, argillaceous calcilutite

or- marlstone with no chert. The following Haragan fossils col-

lected from unit E: 1 snail, a dalmanitid trilobite, Phacops? sp., and

the follswing brachiopods: Atrypa sp., Comarotocchia? haragan-

ensis, Leverea subcarinate pumilis, Meristelle atoka, Rhipidomel-

loides oblata? No fossils were found in unit D and this lowel

part could mclude some Henryhouse.

feet above base of fmmatlon

................................................................... 15 to 83 feet

JI2D e e 0 to 15
HENRYHOUSE FORMATION: Yellowish-gray marlstone like above.

Two specimens of Lissatrypoidea sp. collected. Exact position

of Henryhouse-Haragan contact not determined. '

0 B O 14 feet

CHIMNEYHILL FORMATION (total 9 feet) -

CLARITA MEMBER : Gray, fossiliferous calcilutite with scattered
pink pelmatozoan fragments. Acetic acid residue with conodonts
and arenaceous Foraminifera
J12-B ... et eeemn e emeeemeeemeeeasesemteeesaessaeeeaeaennnn 5 feet
COCHRANE MEABER: Gray, fossiliferous calcilutite and C‘ll-
carenite with sparse, small nodules of glauccnite. Acetic aecid
residues with conodonts. No evidence for any IKeel or Ideal
Quarry in this area and the Cochrane probably rests directly on
the “Sylvan.
0 B N 4 feet

Covered (Sylvan float).

STRATIGRAPHIC SECTIONS J13 to J18

Oil Creek area

Stratigraphic section J13 to J18 describe a cherty carbonate unit of uncer-
tain age. These sections are located near Oil Creek, in the svestern part
of Johnstcn County; the general geographic and geologic relation is shown
in figure 44, 'This stratigraphic unit is thin, nowhere exceeding 25 feet
in thickness, and is overlain by the Woodford shale and underlain by the
Sylvan shale. It thus occupies the position of the Hunton and past in-
vestigators have treated it as an erosional remnant of the Chimneyhill
(Cochrane member). In my opinion, however, the preponderance of
evidence strongly points to a post-Hunton age and it is accordingly
informally termed the Woodford? brown ecarbonate (the query emphasizing
the uncertainties concerning its stratigraphic relationships). TFor a discus-
sion of this unit see the section on WOODFORD? BROWN CARBONATE.

STRATIGRAPHIC SECTION J13

near Oil Creek
Section described by T. W. Amsden, May 15, 1957. Located on the
Goddard Ranch, just a short distance east of the lake on Qil Creek; NW¥
SWY¥ sec. 17, T. 3 8., R. 4 B, Johnston Cocunty, Okla. The geographic
and stratigraphic relationship of the section is shown on figure 44; two
analyses given in the section on CHEMICAL ANALYSES.

WOODFORD FORMATION

A. Lithology : Fissile, dark shale with some thin
beds of blocky siltstone.
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(-‘Re"ﬂid?‘ks: This is typical Woodferd lithology and completely unlike
any unquestionable Hunton. It is exposed in contact with the
underlying strata.

‘WOODFORD? BROWN CARBONATE (total 7 feet)

B. L@thology. Brown (10YR 8/6 t0 10YR 5/4) e 7 feet
glauconitic and dolomitic limestone. TFour specimens tested for
HC! insoluble residues, 7%, 9.4%, 99%, 12%; two tested for
MgCOs;, 1.6% and 9.7% ; two CaCQs, 87.1% and 80%. HC1 residues
with mueh glauvconite and some brown mineral, possibly limonite:
also silt and sand size clear detrital quartz with some grains bemg
fairly well rounded. Chert rare or absent. ‘

Parts of this rock are porous, the open spaces being lined
‘with crystals of carbonate ; some of these holes may be the molds of
fossils. - The glauconite in this rock, which is extensive, is mostly in
the form of small angular fragments; there is little or none of the
rounded, polylobate nodules and fossil fillings that are so common
in the Cochrane member.

Remarks: There is no doubt that the Woodford? brown carbonate
J13 is the same as that at J14 to the south and J15 to the north;
this unit can be traced more or less continuously throughout this
area. There are certain features of this rock at J13 which are
unusual and significant in determining its relaticnship. One speci-
men tested had a MgCO; content of 1.6% and an insoluble residue
content of 9.4%, a composition which is not unlike that exhibited
by some Chimneyhill units although the residues are somewhat
higher than common in that formation ; in spite of this similarity in
composition this rock bears no resemblance to any undoubted
Chimneyhill, either in a hand specimen or in a thin section. Two
thin sections were eut (see photomicrographs, pl. XV, figs. 5, 6),
both showing a crystalline carbonate with no fossil material. The
glauconite is also interesting as it shows little resemblance to the
Cochrane type glauconite; in J13-B the glauconite is in small
angular fragments whereas the Cochrane glauconite is mostly in
the form of rounded nodules or as fosgil steinkerns. Finally J13-B
is distinctive because of the presence of well-rounded, frosted
quartz grains ranging up to sand size; these are not especially
common, but they are virtually unknown in the Chimneyhill. Thus
J13-B shows almost no litholegic resemblance to any unquestioned
Chimneyhill strata and there is no evidence in the form of exces-
sive dolomite or silica to indicate that it is altered Hunton,
Fossils : None collected although some of the porous spaces may
be molds; see abgve.

SYLVAN SHALE (exposed in contact
with J13-B) .
STRATIGRAPHIC SECTION Ji4

Near Oil Creek
Section described by T. W. Amsden, May 15, 21, 1858. On the Goddard
Ranch, about a half mile east of the lake on 0il Creek; SEY SWl4 sec. 17, T.
3 S, R. 4 B, Johnston Co. OKkla. (see fig. 44). An analysis is given in
the sectmn on CHEMICAL ANALYSDS

WOODFORD FORMATION

_A‘-. Lféthology: Trissile shale and thin, blocky . e
. giltstones.
" Remarks: This is typlcal ‘Woodford shale.

WOODFORD? BROWN CARBONATE (total 6 feet)

B. Lithology: Brown to dark-brown, glauconitic . .. .. . .. 6 feet
and dolomitic limestone. This rock has considerable chert and the °
upper 1 foot is almost solid chert. Most of the non-cherty parts
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(i. e. portions showing little external evidence of silicification)
have a rather low HCI insoluble residue ; 4 specimens tested yielded
3%, 3%%, 5% and 11%. The washed residues of specimens
with a low insoluble content are mostly glauconite, a brown mineral
(possible limonite) and detrital quartz; the detrital quartz grains
are commonly well rounded and frosted, and some range well into
the sand size. The more cherty portions have small gquartz
crystals as a residue.

Parts of this rock have considerable dark-gray to Dblack
carbonaceous material. The residues from this are coated with a
dark, tar-like material.

Remarks: This rock cecupies exactly the same position as, and
is almost certainly continuous with, the brown carbonate at J18
and J13. o

Fossils: None observed.

SYLVAN SHALE

STRATIGRAPHIC SECTION J15
Near 01l Creek
Section described by T. W. Amsden, May 21, 1957. On the Goddard
Ranch, a short distance west of the lake on 0Qil Creek: SE NE sec.
18, T. 3 S., R. 4 L., Johnston County, Okla. See figure 44.

WOODFORD SHALE

A. Lithology : Dark, fissile shale with thin beds
»f blocky siltstone.
Remarks: This is typical Woodford shale,
B, Lithology: Yellowish-gray (5Y T/2)  t0. oo 2 feet
grayish-yellow (3Y 8/4) clay and siltstone, Thinly bedded, beds
less than Y% inch but not fissile. It is strongly glauconitic with
some of the glauconite filling or replacing fossils. ILittle or nc
carbonate; will not react when powdered and placed in hot HCI;
only the cavities (fossils?) show a faint reaction.
Remarks: Unit B is similar to the underlying bed (C) in being
richly glauconitic with the glanconite replacing or filling fossils. B
is, however, unlike any Huntcn known being without any carbon-
ate: it is almost certainly a part of the Woodford and is sharply
marked off from C by its lack of carbonate.
C. Lithology: Pale yellowish-brown (10YR 6/2) to...ovoiiin. 1 foot
dark yellowish-brown (10YR 4/2) shale: Deds less than 1% inch
but without fissility. Richly glaucenitic.
Remarks: This rock is like unit B except for color. It is not
calcareous and would seem to belong in the Woodford.

WOODFORD? BROWN CARBONATE (total 5 feet)

D. Lithology: Brown-weathering (10YR 7/4, 5YR 6/4, e 4 feet
10YR 4/2) dolemite. Richly glauconitic with the glauconite mostly
in rounded grains, but some as a replacement or filling of fossils.
Texture maostly a calcilutite. somewhat porous, HCI inscluble
residues, 5% % : prepared by digesting pieces of 9 different rock
specimens in hot HC1: residues largely glauconite with some red-
dish-brown mineral, possibly limonite. Also silt size subangular to
subrounded clear detrital quartz, some grains fairly well rounded
and frosted. Some spongy silica. TPercentage MgCQO; not de-
termined but it mmust be high as there is only a weak reaction
to cold, dilute HCI.

No chert observed although the residues suggest some silicifica-
tion. In places this rock has a brecciated texture: this has been
observed at several places and appears to be a primary structure.
Remarks: 1y is sharply marked off from the overlying beds by
its carbonate content, but is linked to C by its pronounced glau-
conite eontact which appears to be in an identical form. This

....................................................



226

SECTIONS J15, J16

rock is not a bioclastic limestone (although it does have a few’
fossils) and except for its glauconite is unlike any known
Cochrane; if it is the latter it must have been intensely altered.

by dolomitization (note the presence of well-rounded quartz

grains).

B. Lithology: Fractured, porous chert with SOME. ..., 1 foot

porous dolomite. Only minor glaucconite . HCI residues, which
are very high, probably over T0%, are composed largely of drusy
quartz,

Kemarks: B is the basal part of D with which it appears to be
intimately related.

Covered (prcbably Sylvan shale).

STRATIGRAPHIC SECTION J16

Near Oil Creek
Section .described by T. W. Amsden, May 21, 1957. Located on the

Goddard Ranch, a short distance west of the lake on Oil Creek: it is about
100 yards northwest of J15, SW2% NE4 sec. 18, T. 3 8., R. 4 E., Johnston
County, OKklahoma. (fig. 44). See CHEMICAL ANALYSES,

A.

WCODFORD SHALE

Lithology . Fissile shale with thin beds of . eeeeeeen
blocky siltstone. Some of the siltstone is dolomitic.
Remarks: This is typical Woodford shale.

. Lithology : Tan silty dolomite. One sample....... e, 2 feet

tested yielded 28% HCI? insoluble residues, 41.8% CaCO; and
25.8% MgCQO; HC1 washed insolubles almost entirely in the form
of subangular, silt-size quartz; one thin section also brings out
the angular te subangular character of the detrital grains.
Possibly some pyrite present, but very little glauconite.
Remarks: This unit is retained within the Woodford because of
its substantial silt content. If it is Hunton it must represent the
marlstone, but the absence of fossil material makes this appear
unlikely.

. Lithology : Brown, dolomitic siltstone............ oo, 1 foot

Glauconitic with scme of the glauconite fossiliferous. TFew cono-
donts from acetic residues. One HCI insoluble residue calculdted
at 78% ; residues with some rounded and frosted detrital grains
which would seem to relate it to the underlying beds.

Remarks: Possibly this bed and B should be placed with the under-
lying strata.

WOODFORD? BROWN CARBONATE (total 4 feet)

. Lithology : Brown to brownish-gray, glauconitic ... 1 foot

dolomite., HCI insoluble residue, 5% ; washed residue largely
glavconite with some silt and sand size clear quartz, some of which
is rounded and frosted; also some spongy silica which probably
represents a secondary quartz.

Acetic acid residues yield 5 or 6 fragmentary ceonodonts; these
are broken so it will be difficult to identify them.
Remarks: Stratigraphically this unit seems to be related to the
overlying D; it also has the same type of residues as does I but
has a much higher carbonate content.

. Lithology: Brown weathering, strongly silicified........ccoocooiiin il 2 feet

dolomite with some glauconite. Omne HCI residue, 76% ; residues
mostly quartz crystals and aggregates ¢f quartz erystals indicating
silicification,

. Lithology: Brown, silicified dolomite like B ;... 1 foot

very little glauconite. Much of the rock appears brecciated. HCI
insolubles residues 71% ; residues almost entirely composed of sec-

ondary quartz.



SECTIONS J16, Ji7, J18 227

Remarks: G is lithologically the same as, and stratigraphically a
part of F. These twc units differ from E in having much more
silica but otherwise seem to be similar; units E, F, and G are
probably part of the same closely related sequence of beds, and
possibly C and D also should be included.

SYLVAN SHALE (exposed in contact)
STRATIGRAPHIC SECTION J17

Near Oil Creek
Section described by T. W. Amsden, May 21, 1957. On the Goddard
Ranch about % mile west of the lake on Oil Creek: it is approximately
300 yards west of J16: SW14 NI sec. 18, T. 3 8., R. 4 E. Johnston
County, Okla. (see fig. 44).

WOODFORD SHALE

A. Lithology : Fissile, gray shale with thin, ...,
blocky siltstone beds.

B. Lithology: Tan, dolomitic and argillaceous siltstone. Washed HCI
residues mostly clear quartz grains with considerable mica; some
quartz grains are rounded and frosted.

Remarks: This rock is lithologically like J16B and since it occupies
the same stratigraphic position the two are prcobably the same
bed (see Remairks under J16-B),

C. LiAthology : COVETON.. oo 2 feet
WOODFORD? BROWN CARBONATE
D. Idthology: Brown weathering, glawconitiC.....ooooooooooooen, 2 feet

dolomite. HCZ insoluble residue, 8% % washed residues with much
glauconite and considerable spongy, drusy quartz that probably
represents silicification; some detrital gquartz.

Remarks: This would appear to be the same bed as the brown

carbonate at J16.
SYLVAN SHALE

Lithology : Greenish -shale with some beds of silty dolomite in
the upper 30 feet. One specimen of the siltstone analyzed: 18.1%,
HC! insoluble residune: 44.74% CaCO.; 26.19% MgCO.; photomi-
crograph illustrated, pl XVI, figure 6.

STRATIGRAPHIC SECTION Ji18

Near Oil Creek

Section described by T. W. Amsden, May 15, 21, 1957. On the Goddard
Ranch, about 1 mile southeast of the lake on 0il Creek this sectiom is well
exposed on the bed of a small creek flowing southwest into Oil Creek;
NWl4, NEZ4 see. 20, T. 3 8, R. 4 E., Johnston County, Okla. (fig 44).
This is the most southeastern exposure of the Woodford? brown ecarbonate
that I have seen. TFor analyses see CHEMICAL ANALYSES. Thin
sections illustrated, pl XV.

WOODFORD SHALE

Lithology : Gray, fissile shale with thin beds of. ...
blocky siltstone.

A. Lithology : Brown, silty dolomite in beds tO 8. 4 feet
or 4 inches. HCI insoluble residue 18% : washed residues com-
posed almost entirely of silt size quartz; no glauconite observed.
Remarks: The Woodford is well exposged in the stream bed and
this dolomite bed can be seen to be a lens, about 20 feet long, and
completely enclosed in shale. There are other similar lenses in
the lower part of the Woodford.

B. Lithology: Tissile shale with blocky, thin......... et et 30 feet
siltstones.

Remarks: Typical Woodford shale,
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WOODFORD? BROWN CARBONATE (total 23 feet)

C. Lithology: Chert with some glauconitic dolomite.............. ... 1 foot
Parts appear to be brecciated.
Remarks: This rock appears te be the upper part of D from which
it is separated because of its greater chert content. Much of C
is solid chert.

D. Litholoyy: Brown-weathering, glauconitic dolomite..................... 1) feet
and limestone, There is considerable chert present. Analysis of
three specimens selected to avoid the chert shows HCI insolubles
ranging from 6 to 16%, MgCQO; from 2.4 to 33%. The washed
residues show sume silt and sand size quartz grainsg which are
rounded and frosted. In places this rock has much carbonaceous
material; this is a soft, black “tar” that is slightly soluble in
carbon tetracloride. Parts of 1D appear brecciated. Photomicro-
graphs illustrated on plate XV, figures 1, 2.
Remarks: Units ¢, ID and B appear to be a part of the same
sequence. Iew steinkerns of megafossils.

E. Lithology: Brown, porous, glauconitic dolomite. ... 3 feet
Like above but with little or no chert. This rock is porous and at
least sume of the holes appear to be cavities occupied by fossils.
Two specimens analyzed: HCT insolubles 4.0 and 4.5%; MgCOs,
36.2% and 36.6%. Washed residues mostly glauconite and silt to
sand size clear quartz, some of which is rounded and frosted.
Remarks: Both F and D carry some poor casts of fossils, none of
which can be identified. Acetic acid residues from E yield frag-
ments of conodcnts.  Photomicrographs illustrated, plate XV,
figure 3.

Covered.

STRATIGRAPHIC SECTION I.1

Criner Hills - southwest of Overbrook

Section described by T. W. Amsden, April 15, 16, 1958. About 14 mile
southwest of Overbrook: NWi4 Sl sec. 1, T. 6 8, R. 1 I, Love County,
Okla. There is considerable struetural deformation in this area and it is
possible that Ll is affected by this. The exposed marlstone appears to be
unfaulted, but there may be faulting in the lower covered portion; the
total thickness of the marlstone (Henryhouse plus Haragan) on L1 is
101 feet, and 86 feet on L2, indicating that if faulting does affect these
sections it is minor. Strike of the beds is 160 degrees (magnetic), dipping
30 degrees to the northeast.
Covered (Woodford float)

HUNTON GROUP (total 147 feet exposed)
BOIS D’ARC FORMATION (total 24 feet exposed)
CRAVATT MEMBER

H. Lithology: Partly covered. Scattered outeropPS. i 24 feet
of vellowish-gray marlstone with nodules of porous to vifreous
chert.

Remarks: Poorly exposed, but there are exposures of cherty marl-
stone. TUpper contact covered and may be faulted.

HARAGAN FORMATION (total 47 feet)

G. Lithology: Yellswish-gray marlstone with many. ... 28 feet
Camarocrinus bulbs.
Remarks: Units D. to G inclusive are completely exposed by a
bulldonzer trench.

F. Ldthology: Yellwish-gray marlstone with many........ 9 feet
Camarocrinins bulbs.
Fessils: Unit is marked by nwnerous bulbs of Seyphocriniies
{Camarocrinns), many cf which can be observed in situ, In addition,
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1 snail, a solitary horn coral and the following brachiopods
collected : Leptacaa acuticuspidata, Lissostrophia (L.) lindenensis?,
Meristella atoka, Rhipidomelloides sp.

. Lithology : Yellowish-gray marlStone. ..o oo 10-feet

Remarks: Lithologically like the beds above and with the same
Haragan fauna: also lithologically like the underlying beds, but
these carry a Henryhouse fauna.
Fossils : Five horn curals, 3 snails, a Phacops? sp. and the following
brachiopods collected :Atirypine hami, Dicoelosie varica, Leptacna
acuticuspidata, Levenca subcarinate pumniilis, Meristelle atoka,
Orthostrophia strophomenoides parve, Rhipidomelloides sp.

HENRYHOUSE FORMATION (total 53 feet)

D. Lithology: Yellowish-gray marlStone. ... ..o 3 fcet
Renmurks: This unit appears to be lithologically like unit 2 above;
the comtact between these two is completely exposed and gives no
evidence of a stratigraphic break. D carries a typical Henryhouse
fauna, except for a single specimen of Kozlowskiellina (M.) velata
which was collected loose and which almost certainly represents
float from E.
Fossgils : The pygidium of a trilobite, 3 small horn corals and the
following brachiopods collected loose on the surface: Atrypa
tennesscensis, Leptaena okluhomensis, Lissatrypoidea concentrica,
Rhipidonmeelloides sp., RNozlowskicllina (A[.) welata (see under
Remarks).

C. Lithology i COVeTEU. .. oo e e et ee e ee e e sems e e ane e annas 50 feet

CHIMNEYHILL FORMATION (22 feet exposed)

COCHRANE MEMBER (22 feet, no other

Chimneyhill exposed)

A Lithology : Gray, calcarenite with a few. . ol 22 feet
gcattered grains of glauconite. Bedding irregular, up to 2 or 3 feet.
Remarks: This rock is only sparingly glauconitie, but the general
character of its lithology and bedding places it in the Cochrane.

It is the ¢nly Chimneyhill member observed near this section; the
Keel is present at 1.2, but no Clarita was observed near either
section and presumably this member is absent.

Covered.
STRATIGRAPHIC SECTION IL2%*

Criner Hills - southwest of Overbrook

Section described by T. W. Amsden, April 16, 1958. Criner Hills, about
1 mile southwest of Overbrook; SEL4 NW14 sec. 1, 1. 6 8., R, 1 L., Love
County, Okla. See introductory remarks under I.1. (Analyses given in
section on CHEMICAL ANALYSES).

HUNTON GROUP

BOIS D'ARC FORMATION

CRAVATT WEMNBER: I'ew beds of yellowish-gray marlstone with

brown-weathering chert exposed on top of the ridge. Exposures are
poor and the thickness cannot be determined.

I USRS
HARAGAN FORMATION: Yellowigsh-gray marlstone; upper 15 feet
completely exposed by a bulldozer trench, Carries a typical

Helderberg fauna including the following brachiopods: Leptaenc
aciticuspidata. Levenea  subeavinata  pwimilis,  Orthostrophia
stirophomenoides parvae, Rhipidomelloides sp. Alse a few horn
corals, a phacopid pygidium and the bulbs of Secyphocrinites
{Camarocrinus).

Teet above base of formation

52 (USSR 28 to 43
L2-I0 (partly covered) .., 8 to 28

2. ) SO 0 to 8
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HENRYHOUSE and/or HARAGAN FORMATION: Yellowish-gray

marlstene like above. Yields a mixture of Henryhouse and

Haragan fossils: Levenea sp., Meristellea atoka, Lissatrypoidea

concentrice, Isorthis arcuaria? plus a few corals including a

Pleurodictyum.

) 5522 SO S 3 feet
HENRYHOQUSE FORMATION: Yellowish-gray marlstone like a™ove.

Several good specimens of Lissatrypoidea concentrica and a pygi-

dium of Eophacops? sp.

Teet above base of ' formaticn

L2 B e 38 to 40

L2-A (Covered) .o, 0 to 38
CHIMNEYHILL FORMATION: There are good exposures of Toth

Cochrane and XKeel in this area, but the rocks are structurally

deformed so it was not p0351b1e to obtain a reliable thickness. No

Clarita seen here or at L,

STRATIGRAPHIC SECTION Ml

Vines dome

Section described by T. W. Amsden, Oct. 25, 26, 27, 1955. Loecated on
the southeast end of Vines dome, about 250 feet’ northeast of Oklahoma
Highway 7C, approximately 1 mile north of Dougherty, Murray County,
Okla.; NW3¥4 NW4 sec. 2, T. 2 S, R. 2 . The base of this section
(Clarita member) is almost on the east-west section line, about 600 feet
east of the ncrthwest corner of sec. 2; it extends in an easterly direction
to the top of the ridge formed by the Bois d’Arc and down the dip slope to
the Woodford contact. The lowest bed exposed on this section is the
Clarita member; the Cochrane is probably present, although not exposed,
but the Keel and Ideal Quarry members are believed t¢ be absent in this
region. Strike of the beds from 35 to 45 degrees (magnetic), dipping 25
degrees to the southeast.

Analyses of selected rock specimens given in the section, CHEMICAL
ANALYSES (see also figs. 24, 25, 26). A summary of this section given in
Amsden 19584, p. 29; 19588, p. 33.

WOODFORD SHALE (exposed within a few feet
of the Hunton)

HUNTON GROUP (post-Chimneyhill strata 204 feet)
BOIS D’ARC FORMATION (total 52 feet)
CRAVATT MEMBER (total 52 feet)

O Lithology : Yell'nvish-gray (5Y 7/2), avgillaceous ..o 26 feet

calcilutite with nodules of vitreous chert. Evenly bedded, beds to

18 inches. Three analvses range from 3.9% t» 10.1% MgCO..

HCI insoluble residue from 3% to 10.1% ; washed residues mostly

silt size, subangular quartz with some mica and rounded nodules

of glauconite. Peel shows this rock to be mostly finely divided
carbbnate and ins-:luble debris with some scattered fossils.

Rock mostly caleilutite with little or no calcarenite. Acetic acid
residues did not yield any conodonts or arenacenus Foraminifera.
Remarks: Locally the upper 3 or 4 feet of this unit is dolomitized ;

also with considerable glaucenite. M is similar to O except for

its vitreous chert.

Fossils: This unit is fossiliferous and shme beds have a fairly

high f:ssil concentratiom. It is difficult to extract satisfactory
specimens but a .few were collected, all being brachinpads: Levenea
subcarinete pumilis, Leptacnisce concava, Kozlowskielling (M.)
velata, ITowellella cyclopiera, Meristella sp. 2.

M. Lithoelogy : Yellowish-gray (TOYR T/4) e, 26 feet
fossiliferous calcilutite with nodules and small lenses of porous,
brown weathering (5YR 4/4) chert. Some of the chert lenses are
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moderately elongate along the bedding, reaching a length of 3 feet.
HO! insoluble residue 10.1% ; washed residues mostly silt size,
clear, subangular quartz; there is also much spongy silica that
probably represents incipient chert. No arenaceous IForaminifera
observed in the HCI1 residues, nor were Foraminifera or conodonts
seen in the acetic acid residues.

Remarks: The lower part of M makes the top of the Hunton
ridge with the upper part forming a partial dip slope. M is quite
similar to O except for its tripolitic type of chert. (Note the
letter N was not used on this section).

Fosgsils: This unit is fossiliferous, although it is rather difficult
to collect satisfactory specimens. A small fauna, almost entirely
brachiopods, was collected: Orthostrophia strophomenoides parva,
Levenee subcarinata pumilis, Rhipidomelloides oblata, Dicoelosia
vairica, Anastrophia grossa, Strophonelle (8.) bmwsom Stropheo-
donta (S.)gibbera, Leptaena cf. L. rhomboidalis, Coclospira
virginie, Kozlowskiclling. (3.) wvelata, Meristella atoka.

HARAGAN FORMATION (total 90 feet)

L. Lithology : Mostly covered. Tew outerops Of ..o, 38 feet
yellowish-gray marlstone like below.

Remarks : The few beds exposed are lithologically like M except for
their lack of chert,

I'ossils: A small fauna collected loose on the surface (some speci-
mens may be float from M). It is dominantly brachiopods with a
few snails, rare corals and trilebites. The following brachiopods
collected : Orthostrophia strophomenoides parve, Dicoelosia varica,
Rhipidomelloides oblata, Anastrophiac grossa, Strophonells (8.)
bransoni, Stropheodonte (8.) gibbera, Leptacng acuticuspidatae,
Camarotoechia ¢ haregenensis, Atrypine hami, Airype olla-
homensis, Kozlowskicllinae (M.) wvelata, Nucleospira wveniricosa,
Meristella wtoha, Rhynchospiring mazielli.

K. Lithology: Pale gleembh yellow (10YR 8/2).. .16 feet
fossiliferous marlstone. Bedding nodular, up to 3 m(hes Two HCZ
insoluble residues calculated, 17.4% r1nd 25% ; washed residues
mostly clear, silt size, subangular quartz with some mica: ne
arenaceous Ioraminifera observed, nor were any microfossils
seen in the acetic acid residues. MgCO, about 4%.

Remarks: There is no essential lithologic difference Lbetween J and
K, the separation being for purposes of collecting. L. was
separated because it is so poorly exposed.

F'ossits : A number of fossils collected loose on the surface. A few
corals and phacopid trilobites were found, but the fauna is mostly -
brachiopods: Owthostrophia strophomenoides parva, Levenca
subcarinata pumilis, Dicoclosie varice, Rhipidomelloides oblata,
Stropheodonte (8.) gibbera, 8. (8.) arate Leptacnisca concava,
Leptaena acuticuspidata, Sphaerirhynclice lindenensis, Camarotoe-
chia? haragancnsis. Coelospira virginie, Atrype oklahomensis,
Nozlowskicllina (M.) wclate, Meristella atoka, Rhynclhospiring
mazicelli. _

J. Lithology : Yellowish-gray (5Y 8/4 0 Y T/2 €0 T feet
10Y &/2) fossiliferous marlstone. Bedding nodular, to 2 inches.
Two HC?! insoluble residues, 17% and 18%: washed residues
mostly silt size, subangular, clear quartz with some mica; no -
arenaceous Foraminifera observed nor were any fossils seen in the
acetic residues. A peel of this rock shows it is composed of finely.
divided - (less 1/16 mm) carbonate and insoluble debris with
seattered fossils. One specimen yielded about 5% MgCOs.
Remarks-; -This unit -is lithologically similar to the beds above and
below from which it was separated for collecting.

Fossils: A mnderate fauna collected including a few Bryozoa,
corals, trilobites, snails and the following brachiopods: Oirtho-
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strophia strophonienoides parvae, Levenca subearinate pumilis,
Liicoelosia  varice, Rlipidomelloides oblata, Isorthis pygmaed,
Stropheodonta (8.) gibbera, Leptacna aculicuspidate, Sphaeri-
rhynchie lindenensis, Coclospirae virginia, Kozlowskiclline (M.)
velata, Meristelle atoka.

1. Lithology: Partly covered. IXew beds of b feet

vellowish-gray fossiliferous marlstone. Thwe HCI residues, 11%
and 179 ; washed residues mostly silt size, clear, subangular quartz
with some mica; no arenacesus Foraminifera observed, nor were
any microfossils observed in the acetic acid residues. MgCO;
about 83%. DPeel shows this rock to be silt and finer debris with
scattered fossils.

Remarks : Lithologically like beds above and below ; separated for
collecting.

Fossils . Uppermost bed is almost solid Scyphocrinites (Cam-
arocrinus) bulbs. The following brachiopods collected: Orthostro-
phia strophomenoides parva, Levenea subearinate pumilis, Dicoelosie
varice, Rhipidomelloides obleuta, Leptacna acuticuspidaie, Schuch-
ertella haraganensis, Camarotoechia? haraganensis, Kozlowskielling
(ALY welata, Meristelle atoka.

H. Lithology: Glade with scattered outerops of e 14 feet

vellowish-gray marlstone like beds above and below. Two HCI
insoluble residues, 16.89% and 17.5%; washed residues mostly
silt size clear quartz with some mica; one or two questionable
Foraminifera present. No microfossils observed in acetic acid
residues. Peel shows this rock to be largely finely divided (below
1/16 mm) carbonate and insoluble debris with fossils scattered
throngh the matrix. MgCO: content low, about 1%.

Remarks: About 609% exposed. Separated for collecting only.
Fossils: A fairly large fauna collected loose on the surface. All are
typical Haragan species with one exception: a single specimen: of
Dictyonelle was collected ; this consists of about twe-thirds of a
pedicle valve and looks identical to the Henryhouse species D.
gibbosa. Since this is the only anomalous species in an otherwise
typical Haragan assemblage, and since it appears to be identical
to the Henryhouse specimens of D. gibbose, it is assumed to
represent contamination (i.e. float) and not an indigencus specimen.
The remainder of the fauna consists of a few phacopid trilobites
and corals, and the following brachiopods: Orthostrophic stropi-
omenoides parvae, Levenca subcarinete pumilis, Rhipidomelloides
oblata, Leptecna acuticuspidata, Schellwienelle maercidule, Sphaer-
irhynchia lindenensis, Camarotoechia? hareganensis, Coelospira
virginia, Atrypine hami, Kozlowskicllina (A.) velata, Meristella
atoha.

G. Lithology: Tartly covered: outerops of ... 10 feet

vellowish-gray (5Y 7/2 to 5Y 8/4) marlstone. One ICI insoluble
residue, 21.8% ; washed residues silt size, clear quartz with some
mica; no arenaceous Foraminifera cbserved, nor iwere any miecro-
fossily seen in the acetic residues.

Remarks : This unit is lithologically like the beds above and below.

G carries a typical Haragan fauna and ¥ a typical Henryhouse
fauna, but there is no lithologic or stratigraphic evidence for a
break.

Fossils: A typical Haragan fauna collected: this includes a few
corals, snails and trilobites, and the following brachiopods:
Orthostrophia strophomenoides parve, Levenea subearinate pumilis,
Rhipidomelloides oblata, Lepteena acuticuspidate, Sphaerirhynchic
lindenensis, Atrypina hami, Meristelle atoka.
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HENRYHOUSE FORMATION (total 62 feet)
1N Lithology: TFossiliferous, yellowish-gray
(3Y 6/4 to 3Y 7/2) marlstone. Two HCI insoluble residues, 26%
and 19% : washed residues silt size, clear quartz with some mica;
one or two questionable arenaceous Foraminifera seen but no
microfossils seen in the acetic acid residues. MgCO. less than 1%.
Remarks: Unit F, and the underlying Henryhouse beds B to H, are
lithologically like the Haragan. Both consist of fossilifercus
marlstone with a relatively low MgCO; content. The Henryhouse
has some red beds in its lower part, but the rest is a yellowish-
gray like the Haragan. The HCI insoluble residue averages
for both tformations are shown on figure 24; MgCO: cn figure 25.
Fossils : Moderate fauna collected loose on the surface. With the
exception of a single specimen of Levenca which was collected locse
from the upper 2 feet, all the fossils are Henryhouse. 8ix speeci-
mens of corals, 3 snails and 2 trilobites plus the following brachi-
opods :Meriste oklahomensis, Lissatrypoidea concentrica, Coelospira
saffordi, Leptacng oklahomengis?, Rlipidomelloides sp.

I3, Lithology : Yellowish-gray (8 7/2),
fossiliferous, argillaceous caleilutite. HC! insoluble residue, 8% ;
washed residues mostly silt size with some mica; no arenaceous
Foraminifera observed, nor were any microfossils seen in the acetie
acid residues. Peel shows this rock to be composed largely of finely
divided (silt and smaller) carbonate and inscluble debrig; fossils
are scattered through this matrix buf constitute only a small part
of the rock. MgCO; less than 1%.

Remarks: Unit E makes a distinet bench which can be traced for
some distance along the strike; this topographic expression is
probably related to its reduced insoluble content which makes it
more resistant. E differs from D in color, the latter being red, and
in its lecwer insoluble content.

Tfossils : Moderately large Henryhouse fauna collected. Trilobites
including specimens of Calymene sp. and FEophacops sp., several
corals and bulbs of Scyphocrinites (Camarocrinus), plus the follow-
ing brachiopods: Anastrophiec delicate, Atrype itennesseensis,
Dicoelosia ollahomensis, Lissatrypoidea concentrica, Lissostrophic
cooperi, Merista oklalhomensis?, Ptychopleurelle rugiplicata, Sicber-
clla roemeri. Coelospire saffordi.

D. Lithology: Mottled grayish-red (10YR 4/2) and..........cocnn 16 feet
vellowish-gray (5Y 7/2) marlstone. Bedding uniform, up to 6
inches. Two HCI insoluble residues, 12% and 25%; washed resi-
dues silt size quartz with some mica; no arenaceous Foraminifera
observed, and no microfossils seen in the acetic acid residues, Peel
shows the rock to be mostly silt and smaller carbonate and insoluble
debris with scattered fossils; fossils constitute only a small part
of the rock.

Remarks© This unit is characterized by its predominantly red color.
Fossils : Sparingly fossiliferous. A few specimens of corals, Bryozoa
and snails collected : also the trilobites Calymene sp. and Eoplacops
sp.. plus the following brachiopods: Atrype tennesseensis, Dicoelosia
0Ll(t7:0n1cmls Leptacna oklahomensis, Pseudodicoelosia okla-
homensis, Sieberella roemert.

Q. TAENOT0GY 1 COVODA.. ..ot e e 27 feet

. Lithology: Yellowish-gray (5Y 8/4) marlstone.. ) .3 feet
Bedding up to 2 inches. Two HCI insoluble 1e€1dueq 9'3’% ‘md
96% + residues mostly silt size quartz with some mica; no
arenaceous TForaminifera observed, nor were any microfossils
seen in the acetic acid residues.

Remaiks : In the field this unit appears to grade into the underly-
ing Clarita, but there is actnally a marked lithclogic difference
between them. B has a much higher insoluble content, around
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25% as compared to about 8% ; its fossil content is relatively low,
consisting of only scattered fossils, compared to unit A which is
composed in large part of fossil debris. Also B appears to be
barren of microfossils whereas in A the HC! and acetic residues
carry a prolific fauna of Foraminifera and conodonts.

I'osgils : No collection made.

O‘HIMNEYHILL FORMATION (only Clarita member
exposed)
CLARITA MEMBER (about 15 feet exposed)

A. Lithology : Yellowish-gray (SYR T/2) 10 ea oo .

grayish-orange (10Y 7/4) fossiliferous calcilutite with scattered
pink (10R 7/4) pelmatozoan plates. Evenly bedded, beds to 6 or
8 inches. Three HC?! insoluble residues, 5%, 7%, 9% ; washed
residues with silt size quartz and some mica ; arenaceous Foramini-
fera common. Acetic acid residues with a large microfauna of
arenaceous Foraminifera, inarticulate brachicpods and conodonts.
MgCO: content low, less than 1%. Peels show this rock to have
a high fossil content, well over 50% recognizable fossils; the fossil
debris is of all sizes from microscopic up to large specimens; on
the whole the texture of this rock is fine, a caleilutite, but much
of the fossil debris is considerably above silt size s0 the term is
somewhat misleading.
Remarks: The upper part of unit A appears to grade into the
lower part of B, but the two units are lithologically so distinet
(see Remarks: under B) as to indicate that no gradation actually
exists.

Covered. (in.the vicinity of section M1 the base of the Clarita is not

exposed).
WHITE MOUND AREA

Stratigraphic sections M2, M3, and M4
I have described three sections, M2, M3, M4, from the White Mound
area covering all parts of the Hunton group. The general geologlc setting
of this region as well as the location of these sections, is shown in flgure
51 (Amsden J958C, p. 131-135). A composite section summarizing the data
frem these sections is given below:

HUNTON GROUP (total 293 feet)

Bois @’Arc formution
FREESTOWNR MUCTYOF oo 85 feet
Gray, fossiliferous calearenite with some beds of marlstone:
nodules of vitreous chert.
Cravalt  MCHUDET oo, 56 feet
Gray, fossiliferous marlstone with some beds of calcarenite ;
nodules of porous to vitreous chert.

Haragan formation marlstone. ... 110 feet
Henryhouse formation marlStole. ..o 22 feet
Chimneyhill formation

CLATIE@ FCTDCT oo et e e 17 feet

Light-gray, fossiliferous calcilutite with scattered pink
crinoid plates. _
COCHTANE  TMCIDCT oo 5 feet
Light-gray, fossiliferous calcarenite with scattered grains
of glauconite.
Covered (probably Sylvan shale).

The Haragan formation in this general area is richly fossilifercus
and I have assembled a fine collection of well-preserved fossils. In making
this collection I have been aided by W. E. Ham (Sept. 1955), Richard
Alexander and Carl C. Branson (June 1957), and William Ventress (June-
1958). A summary of these sections is given in Amsden 19584, p. 21-31;
19588, p. 32-33.
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Figure 51. Geologic map of the White Mound area showing the location
of sections M2, M3, M4, {(after Amsden 1958),

STRATIGRAPHIC SECTION M2*
Near White Mound

Section described by T. W. Amsden, June 17-19, 1956 (fossil collections
from the Haragan of this section were also made by T. W. Amsden and
W. E. Ham in Sept. 1955; by T. W. Amsden, C. C. Branson and R.
Alexander in June, 1957; T. W. Amsden and W. Ventress, June 1958, It
is about 1,000 feet southeast of White Mound, SEY NE sec. 20, T. 2 8,
R. 3 E., Murray County, Okla, (fig. 51). This is the type section for the
Haragan formation. The strike ¢f the beds ranges from 140 to 165 degrees
{magnetic). dipping 6 to 14 degrees to the southwest.
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HUNTON GROUP
BOIS D’ARC FORMATION

CRAVATT MWFEMBER: Yellowish-gray, fossiliferous calcilutite
with nodules of porous, brown-weathering chert. This carries a
Helderbergian fauna with such brachiopods as Levernea subcarinate
pumilis, Dicoelosia varice, and Stropheodonta (B.) gibbera. The
lIower part of this member caps the ridge; its thickness was not
measured here (see M3).
M -0 e ea e
HARAGAN FORMATION: Yellowish-gray, fossiliferous marlstone.
This interval is partly covered. A large Haragan fauna collected
from this interval, including trilobites, covals, Bryozoa and the
following brachiopods: Ortlostrophic.. strophomenoides parve,
Skenidium insigne, Levenea subcerinata pumilis, Dicoelosie varica,
Rhipidomelloides oblata, Anastrophia grossae, Stropheodonta (B.)
gibbera, 8. (B.) arate, Lissostrophia (L.) lindenensis, Leptaena
acuticuspidata, Leptacnisca concavae, Schuchertella haraganensis,
Plectondonta petila, Sphaeririynchie glomerosae, 8. lindenensis,
Obturamentella wadei, Trigonirhynchic acutirosielle, Camaroto-
cchia? haraganensis, Coelospira virginia, Atrypine hami, Kozlow-
skielling  (M.) welala, Alrypae oklahomensis, Meristelle atoka,
Cyrtine dalmani nane, Rhynchospiring maxwelli, Renssclaering
haraganand.

feet above base ¢f formation

M2-N Covered} e 100 to 110
M2 e, 78 to 100
M2-Li o, e reeereeeareenaanteeeenn oo s s neeeanenans 58 to 78
M2-K 39 to. 58
L 520 O 27 to 39
M2-T (covered) ..o e 14 to 27
M2-H el 7 to 14
M2-G (covered; part Henryhouse?) ... . 0to 7

HENRYHOUSE FORMATION: Partly covered. Qutcrops of vellowish-
gray marlstone like above. A small Henryhouse fauna collected,
including a few fragmentary trilobites, small horn corals and the
following brachiopods: Atrypa sp., Rhipidomelloides sp., Lissatry-
poidea concentrice, Sieberella roemeri, Resserella brownsporiensis,
Meriste sp., Leptaena sp.

feet above base of formation

15 328 A G D S 19 to 22
N C8 o RSSO 15 to 19
TEZ % 0 XN 0 to 15

CHIMNEYHILL FORMATION

CLARITA MEMBER: Light-gray, fossiliferous calcilutite with
scattered pink pelmatozcan plates; becomes somewhat argillaceous
in the upper part. No fossils collected but the acetic acid residues
carry a prolific microfauna of conodonts, arenaceous Foraminifera,
inarticulate brachiopods.

feet above base of formation
.......................................................................... 10 to 17
B 25 = ST 0 to 10
COCHRANE MEMBER: Light-gray to greenish-gray fossiliferous
calecarenite with scattered grains of glauconite; some pink pelmato-
zoan plates present. About 5 feet exposed with the base covered.
By 2 U

Covered (Sylvan shale?)
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STRATIGRAPHIC SECTION M3

White Mound area - Haragan Creek

Section described by T. W. Amsden, June 19, 20, 1956. Along Haragan
Creek, about 3,000 feet northwest of White Mound (fig. 51); SWi SW4
sec. 17, T. 2 S, R. 3 B, Murray County, Okla. This section begins at the
Haragan-Bois d’Arc contact and extends west along the creek bed to the
Woodford contact; it is almest 100 percent exposed. The pre-Bois d’Arc
part of the Hunton is described in section M2, Analyses given in the
section, CHEMICAL ANALYSIES.

WOODFORD FORMATION (contact with Bois d’Are
exposed; chert bed just above contact)

HUNTON GROUP
BOIS D’ARC FORMATION (total 139 feet)

FITTSTOWN MEMBER (total 83 feet)

I Lithology: Yellowish-gray (3Y 8/1) b0 5 feet
grayish-yellow (10YR 7/4) fossiliferous calcarenite with one bed
of e};gillaeeous calceilutite. HCI insoluble residue 7.5%; MgCO;
11.2%.

Remarks: This unit is exposed in cuntact with the Woodford ;
there is a thin chert bed above I, followed by typical Woodford
shale. T is similar to beds below but lacks chert.

Fossils: None collected due to the difficulty of eollecting.

E. Lithology: Yellowish-gray, fossiliferous. ..o 39 feet
calcarenite with some finer, somewhat more argillaceous beds.
Nodules of light colored, vitreous chert. HCI insoluble residue,
3.7% ; MgCO. 1.9%.

Remarks: Unit E is similar to the underlying D, but has a slightly
lower silt-clay content.

Frassils : A small fauna of brachiopods collected: Leptuena cf. I.
rhonchoidalis, Sphacrirhynchia lindenensis. Obturamentellae wadel,
Atrypa oklahomensis, and Howellella cycloptera.

D. Lithology: Yossiliferous calcarenite and.........oooooocoiiiiiiooieiiiecce. 30 feet

vellowish-gray argillaceous calcilutite. Some clhiert nodules present.

Beds from 1 to 3 inches. One specimen yielded 7.8% HCI residues.

Remarks: Like beds above but with a slightly higher silt-clay

content.
Fossils: No collection made.
C. Lithology . TFossiliferous ealeavenite and........_ ... 0 feet

argillaceous calcilutite. No chert observed. Two HC! insoluble
residues, 5.5% and 9.6% MgCO,, 1.3% and 5.6%.

Remarks: Kssentially like unit above but lacks chert.

Fossils: The following Dbrachiopods collected: Orthostrophia
strophomenoides parva, Levenca swbearinate puwmilis, Rhipidomel-
loides oblata. Leptaene f. L. rhomboidaelis. Sphaerirhynclia
Tindenensis, Atrypa ollahomensis, Kozlowskiellinag (.Y wvelatiaq,
A eristella atoka.

CRAVATT MEMBER (total 56 feet)

B. FLithology: Yellowish-gray, argillaceousS. ..ol 4 feet
caleilutite in beds to 1 inch. The upper 18 inches and lower 18
inches consist of vitreous chert. One HC7 insoluble residue
made of the limestone, 11%; MgCO,, 2.6%.

Remarks: The boundary between the Cravatt and IPittstown member
members is quite ¢bsemre on M3 : actually the Cravatt has a some-
what lower silt-clay content than is usual, and the Fittstown
has a somewhat higher silt-clay content than normal.

F'ossils: None collected,

A(3). Lithology: TYellowish-gray, avgillaceous ... ... 16 feet
caleilutite with nodules and elongate lenses of vitreous chert.

Some of the chert appears t9 he bedded. in beds to 1 inch. HCY
»acidrrac 11 1070
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Remarks: Units A(1), A(2), and A(3) have essentially the same
lithology and were separated only for the purpose of taking
lithologic samples. As may be seen in the section on CHEMICAL
ANNALYSES there is no basic difference in the CaC0O; MgCO. or
insoluble content.

Fossils: A few specimens of Kozlowskicllina (M.) velata collected.
In addition specimens of Meristelle atoka and Levenea sp. were
seen.

A(2). Lithology: Yellowish-gray, argillaceous........ocooeoieooeiieceeecmeareeee 15 feet
calcilutite; like beds above and below. Nodules and beds of
light-brown, vitreous chert to 3 or 4 inches thick. HOCI residues,
16.1%.

Remarks: See A(3).
Irossils: None collected.

A(1). Lithology : Yellowish-gray, argillaceous. ..o ieivieeeieeeeeireecee e 21 feet
calcilutite with nodules of vitreous to porous chert. HCI insoluble
residue, 8.7%.

Remaris: Tor comparison with overlying heds see A(3). Like the
underlying Haragan except the latter lacks chert.

HARAGAN FORMATION (not measured or
described at M3; see M2, M4).
STRATIGRAPHIC SECTION M4*

‘White Mound

This section includes White Mound proper and its surrounding glade.
It is one of the most fossiliferous exposures of the Haragan in the entire
outcrop area, and has been a prime source of -fossils for many years.
The Mound is in the NW¥4 NE4 sec. 20, T, 2 8., R. 3 H,, Murray County,
Okla.; see figure 51, and discussion preceding M2. During the years
1955, 1956, 1957 and 1958 I have visited White Mound several times and
have made some large collections, being assisted at various times by W. E.
Ham, C. C. Branson, R. Alexander and W. Ventress.

HUNTON GROUP
BOIS D’ARC FORMATION
CRAVATT MEMBER: Yellowish-gray, argillaceous, fossiliferous
calcilutite with nodules of brown-weathering chert. Caps a small
knob just east of the Mound (fig. 51).
HARAGAN FORMATION: Yellowish-gray marlstone, highly.

fossiliferous.
feet above Clarita
(partly covered) ..o 86 to 100
M4 (collections made from here) ... 75 to 86

White Mound includes the strata which lie approximately 75 to
86 feet above the Clarita member. A large collection was made
from these beds including trilobites, corals, Bryozoa, Mollusca
and the following brachiopods: Orthostrophie strophomenoides
parva, Skenidium insigne, Levenea subcarinate pumilis, Dicoelosia
varica, Rhipidomelloides oblala, Isorthis pygmaeca, Anastrophia
grossa, Strophonelle (8.) bransoni, Stropheodonta (B.) gibbera,
8. (B.) arata, Lissostrophia (IL.) lindenensis, Leptaenisca concava,
Leptacna acuticuspidate, Schuchertelle haraganensis, Plectodonta
petila, Sphaerirhynchie glonterosa, S. lindenensis, Trigonirhynchia
acutirostella, Camarotoechia? haraganensis, Coelospira wvirginia,
Atryping hami, Atrypae olklahomensis, Kozlowskiellina (M.) velata,
Howellelle cycloptera, Nucleospira wveniricosa, Meristella atoka,
Cyrtineg delmani nanae, Trematospira of, T. hippolyte, Rhynchospir-
ina mazwelli, Renssclaerine haraganana.

HARAGAN AND HENRYHOUSE FORMATIONS: covered.
Covered .. e 0 to 75 feet above Clarita

CHIMNEYHILL FORMATION
CLARITA MEMBER : Gray calcilutite with scattered pink pelmato-
zoan bnlates.
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STRATIGRAPHIC SECTION M5*

Road to Price’s Falls

Section described by T. W. Amsden, April 19, 1957. This section
crosses the road to Price’s Falls about %4 mile east of Highway 77: SE%
NEY% sec. 30, T. 1 8, R. 2 E, Murray County, Okla. (location shown in
figure 52). Beds strike approximately 100 degrees (magnetic), dip almost
vertical.

Hunton group

355 Price's
RS0 Falls
£l g0
0 C Va V2 Baptist MIZBﬂMmA
T Scale in Miles Assembly./ﬁiﬁ_ Q}"‘
. -'(}
. \b
Hunton outcrop width exaggerated 0\
Modified from W.E. Ham 1954 Q

Figure 52, Map showing the location of stratigraphic sections M5, M6,
M7, M12A, M12B, and M17.
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This section shows an interesting relationship between the lowermost
Woodford beds and the Hunton. The latter appears to represent a normal
stratigraphic section except for the absence of the Bois d‘Arc formation
which has been removed in this general area by post-Hunton erosion (see
pl. A, panel II1; fig. 53). The basal Woodford consists of 2 to 3 feet of a
brown fractured chert with considerable carbonate; HC1 insoluble regidue
76.1%, CaCOs; 16.6%, MgCO; 6.3% ; see CHEMICAL ANALYSES. This cherty
bed can be traced along strike for a hundred feet or so in both directions
and then is lost, apparently lensing out. Lithologically this rock resembles
the brown Wgodford? carbonate exposed near Oil Creek (sections J128 to
J18) : in the Oil Creek area this cherty carbonate rests directly on the
Sylvan shale( see discussion under WOODFORD BROWN? CARBONATE)
and has been interpreted as altered Chimmneyhill. On the other hand at
section M5 the cherty carbonate rests on a normal Hunton section and is
clearly post-Hunton in age. Whether these strata at M5 are actually
correlative with those in the Oil Creek area is open to question, but it is at
least significant that this type of lithclogy can be demonstrated in post-
Hunton strata.

The relationship of M3 to M6 and M7 is shown in figure 53.
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Figure 53. Thre~ columnar sections showing the inferred stra_tigraphic
relations of sections M5, M6 and M7, These sections are

located in figure 52,
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WOODFORD SHALE (basal bed is a calcareous cheri exposed almost
in contact with the Hun:.on; see discussion above, and CHEMICAIL
ANALYSES)

HUNTON GROUP (total 151 feet)

HARAGAN FORMATION: Partly covered. exposures of yellowish-
gray marlstone; specimens of Levenca subcarinete puwimnilis

collected.

feet above base of formation
MS-H . 40 to 81
M5-G (covered; may include some Henryhouse)...... 0 to 40

HENRYHOUSE FORMATION: Partly covered. Exposures of vellow-
ish-gray marlstone like above. Specimens of Lissatrypoidea
concentrica collected from the upper 4 feet.

feet above base of formation
AT 5 S 50 to
M5-E (covered) ... 0 to 50

CHIMNEYHILL FORMATION (total 16 feet)

CLARITA MEMBER: Gray, richly fossiliferous calcilutite with
scattered pink pelmnatozoan plates. The upper 2 feet or g0 is more
vellowish and probably has an increased silt-clay content; acetic
acid residues from the uppermost beds, as well as the typical
Clarita lithology, carry a substantial microfauna. The lower 1 foot
(M5-C) is a marlstone, with 22% IHC! insoluble residue.

feet above base of member
A 3T O R 1ty 11
MG e e 0to 1
COCHRANE WEMNBER: Grayv. binclastic calcarenite with scatter-
ed grains of glauconite.
A £ T G 2 feet
IDRAL QUARRY VMWEMNBER: Brewn, fossiliferous calearenite:
many spherical bodies but these appear to be an ‘‘algal type”
oolite rather than the Keel type: see discussion of KEEL

MEMBER.
BT 5 N 3 feet
Covered.

STRATIGRAPHIC SECTION M6*

North of road to Price’s Falls

Section deseribed by T. W. Amsden, April 19, 1957. In a small gully
about 100 yards north of the Price’s Falls road: NW14 SWI4 sec. 29, T. 1 8,
R. 2 E., Murray County, Oklahoma. The location of this section. as well
as sectiqns MI17, M5, M7, M12A, M12B, is shown in the sketch map,
figure 52,

There is a marked change in the stratigraphic relations Dbetween M5
and M6-MT7. DBetween M3 and M6 the combined Henrvhounse-Haragan strata
thin from 135 feet to 18 feet, and the Bois d’Arc formation which is absent at
A5 thickens to 49 feet. This trend appears to continue and at M7, a short
distance to the southeast, the Bois ’Are is 85 feet thick and rests directly
on the Clarita. My interpretation of these three sectinns is shown in figure
53. It shomld he n:<ed that there ix cousiderable structural deformation in
the area around MG and MT7: the strata are overturned and some of the
beds appear to be sheared. 1t is therefore possible that the absence of
the Henryhouse at MT is the result of faulting. although the general
stratigraphic trend shown in figure 53 indicates thinning (if not complete
absence) in this general area. The Chimueyhill alsn shows stratigraphic
changes in this area: at MJ a normal section is present, but at M6 the
Claritn appears tn rest directly «n the Sylvan: at M7 the Cochrane is
again present. Note that in the vicinity of DPrice’s Talls (M12ZA and
M12B) the Coachrane shows marked thinning in a short distance.
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SECTIONS M6, M7

WOODFORD FORMATION
HUNTON GROUP (total 99 feet)

BOIS I ARC FORMATION (total 65 feet)

CRAVATT MHEANUBER: Yellowish-gray, argillaceous calcilutite
with many nodules of vitreous chert. No calcarenite observed;
no porous, tripolitic-type chert observed. Beds are overturned
and there is considerable shearing and brecciation so the thickness
may not be entirely reliable.

feet above base of formation
M G- e, 45 to G5
MO e, 0 to 45

HARAGAN and/or HENRYHOUSE FORMATIONS: Partly covered.

Exposures of yellowish-gray marlstone with some red mottling. No
fossils observed and this unit may be either Henryh:use, Haragan,
or both; acetic acid residues appear to be barren.

feet above Chimneyhill formation
e 1 to 19
M- e, 0t 1

CHIMNEYHILI. FORMATION (total exposed 15 feet)

CLARITA MEMBER: Gray to yellowish-gray, fossiliferous cal-
cilutite with seme pink pelmatozoan plates. The upper foot is more
vellowish and has a greater HC1 insoluble residue content, thus
resembling the overlying marlstone. The acetic acid residues from
this member, including the upper foot, carry a substantial micro-
fauna. There is no evidence for any Cochrane or Keel in the
vicinity of MG, and the covered interval just below M6-A has
a greenish color suggesting the Sylvan.

feet above the base o fthe member
MG-B e 14 t» 15
M- A e, 0 to 14

Covered (probably Sylvan)

County, OKla.

STRATIGRAPHIC SECTION MT7*
North of road to Price’s Falls

Section deseribed by T. W. Amsden, April 19, 1957. In a gully about
1/8 mile southeast of M6; NW3¥% SW14 sec. 29, T. 1 8, R. 2 E., Murray
The location rf this section is shown in figure 52, and its
relation to sections M3 and M6 is shown in figure 53. For a discussion of

this section see MS6.
Covered (Woodford shale float)

HUNTON GROUP (total 97 feet)

BOIS D'ARC FORMATION (total 86 feet)

CRAVATT MEMBER: Yellowish-gray to light-gray argillaceous
calcilutite with nodules of vitreous chert. No calearenite observed
and all of the chert appears to be the vitreous rather than porons
type. Beds overturned and show some shearing, and it is possible
that the absence of the marlstone on this section is the result of

faulting.
M- e 85 feet
Covered e 1 fout

CHIMNEYHILL FORMATION (total exposed 11 feet)

CLARITA MEMBER: Gray to yellowish-gray calcilutite with
rare pink pelmatozoan plates; evenly bedded. Tairly typical
Clarita lithology.

DL N = S 9 feet

COCHRANFE MEMBER: Gray calcarenite with abundant grains of
glauconite. No Keel or Ideal Quarry observed in this area and the
covered interval below has a greenish soil suggesting Sylvan.

B - N 2 feet

Covered (probably Sylvan).
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STRATIGRAPHIC SECTION MS

Northwest of Vines dome

Sectivn described by T. W. Amsden, April 24, 1957. About 14 mile
southeast of the Dolese Bros. Rayford Quarry: SIE¥ NEY sec. 28, T. 1 8.,
R. 2 E.,, Murray County, Okla.

This section is of special interest because a considerable thickness of
the Clarita member is strongly argillaceous and resembles the Henryhouse.

Henryhouse marlstone Feet
FID3%
I |
[ I I
E9.2% 20
CLARITA
MEMBER DI12% 5
(Acetic acid residues
corry o large microfauna
of conodonts, arenaceous
Foraminifera and inart-
iculate brachiopods.)
LH-10
[ [ I [1 € 4.9%
I [ [
[ I P
[ l I l I II
I [ [ 1 T
[ [ T 1
[ [ T T 1
[ [ T 7T
[ T T T T
| I I I
—i‘_:‘: :!—“,“ B16.4%
T [ T II |_'1 0
Cochrane gtauconitic ]
limestone
EXPLANATION
4.9%—HCI insoluble residue. —red color

Figure 54. Columnar section to show the argillaceous character of the
Clarita at M8. The Clarita microfauna can be recovered from
units B to F inclusive.
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This condition is not unusual, but on most secticns it involves only a foot or
so of beds whereas at M8 there are 12 feet of shaly beds; furthermore this
upper 12 feet is mottled with red giving a color like the Henryhouse
mottled red beds. Only unit C has the typical Clarita lithology, D, E, and T
resembling the Hunton marlstone to a marked degree:; however, the acetic
acid residues carry what is Dbelieved to be a typical Clarita microfauna
of arenaceous Foraminifera, conodonts and inarticulate brachiopods (the
same microfauna is present in D, E, and I, as in C). The Clarita member
of MR8 is illustrated on figure 54. A somewhat similar relationship is
found at M10. A summary of this section given in Amsden 1958A, p. 31;
19588, p. 3b.

The bedding (Chimneyhill) strikes 140 degrees (magnetic), dipping 75
degrees to the southwest.
Covered (Woodford float)

HUNTON GROUP (total 252 feet)
BOIS D’ARC FORMATION (total 46 feet)

CRAVATT MEMBER (total 46 feet)

S. Lithology : Busty-brown.  TIOl e 1 foct
ingoluble residue 11%; washed residues mostly glauconite and
quartz, the latter partly as clear shards and partly milky quartz.
Remarks: This bed could represent a basal Woodford unit (seeM35)
but HC1 residues are similar to those below.

Fossils : Some fossils present but none collected.

R. Lithology . Yellowish-gray, avrgillacents ..o 18 feet
cialeilutite with nodules of vitreous chert, most ¢f the chert being
concentrated in the lower part. ILittle or no calcarenite present.
Washed HC! insoluble residues mostly a milky “chalcedony”, plus
some glauconite and silt size detrital quartz.

Fossils 'This unit is highly fossiliferous and a number of specimens
of Meristella atoha were observed in the upper few feet.

Q. Lithology: Yellowish-gray, laminated, .. ... ... ... ... 2 feet
argillaceous caleilutite with nodules of brown chert. Parts of the
rock are comspicuously laminated, the individual laminae being a
millimeter or so thick.

Fossils: TFossiliferous; no collection made.

. Lithology : Yellowish-gray, argillace s ... iiceeeeeeeceeece. 25 feet
calcilutite with nodules of chert. In the lower part the chert is
mostly a porous, brown-weathering type (tripclitic), while in the
upper part it is largely the vitreous type.

Remarks: This is tvpical Cravatt lithology. TUnit P (and Q) cap
the Hunthn ridge, and was measured on the scarp face.
Fosgsils : Fuossiliferous but no collection made.

HARAGAN FORMATION (total 107 feet,

meluding all of unit K)

O, LAitNologir: Coverede . oot aeen e 38 feet
Remarks: All ¢f O is assigned to the Haragan since the Cravatt
is more resistant and commonly makes good outerops.

N. Lithology: Tossiliferous, yellowish-gray. ... G feet
marlstone. No chert observed.
Fosgils : A small fauna collected Ihose on the surface. This includes
two snails and the following brachiopods: Levenews subcarinaie
pumilis, Dicoclosic wvarica, Anastrophic ¢rossa, Leptaenisca
concava, Atrypina hani, Ateypa oklahomensis, icristella atoka,
Rhynchospiring maxrcclli.

M. Tt otogi 0 Cover el e s 21 feet
I.. Tdthology: Yellowish-gray, fossiliferous. . h feet
marlsteme.

Fossils: A small faunn collected loose on the surface. all being
typical Helderbergian fossils. This collection includes a few horn
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corals and the following brachiopods: Leveneu subearinate pumilis,
Dicoclosiu varice, Rivipidomelloides oblata, Leptacna acuticuspidata,
Coclospira cirginiu, Atrypine hami, Meristella atoka.

HARAGAN FORMATION?

Remarks: The rocks of this covered interval are underlain by
strata carrying a typical Henryhouse fauna and overlain by
strata with a typical Haragan fauna. It is arbitrarily assigned to
the Haragan but may well include some Henryhouse beds.

HENRYHOUSE FORMATION (total 70 feet,
excluding all of unit K)
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VLR e e e 37 feet

J. Lithology . Yellowish-gray, FossiliferousS... e s 10 feet

I. Lithology: Tossiliferous marlstone:

H. Lithology: Mottled yellowish-gray and red

G.

Lithology : Mostly covered. Tew outerops of

. Lithology : Mottled yellowish gray and red,

marlstone.

Remarks: Lithologically like unit L. above.

Iossils: A substantial fauna collected; all forms appear to be
typical Henryhouse species. Includes fragments of Camarocrinus,
Enerinurus? sp., Fophacops: sp., and pieces of a dalmanitid
trilobite; several Bryozoa, several horn corals and the following
brachiopuds: Afrypae tenncsscensis, Delthyris Lozlowskii, Isorthis
urcuaria, Lissatrypoidea  concentrice.  leriste  oklahomensis,
Nieverella rocmeri, Stropheodonta {(B.) attennata.

yvellowish-gray rather strongly mottled with red.

Remarks: This is the highest red bed observed on section M8, Ne¢
microfossils observed in the acetie acid resgidues.

Fossils: No collection made: see nnits above and Dbelow.

marlstone.

Rentarks : Tike the beds above: separated for collecting. Acetic
acid residues with a few fragments of arenaceouns IForaminifera ;
no conodonts observed.

Fossils: A typical Henryhouse fauna collected from this unit. A
few horn corals, Bryozoa and specimens of Calymene sp., KHopha-
cops? sp.. and Enerinwrus? sp.,. plus the following brachiopods:
Atrypa  tennesscensis, Delthyris  hozlowwskii, Lissostirophie (L.)
cooperi, Meriste ollahomensis, Sicherella vrocmceri, Strophonella
laxiplicata, S. prolongata, Strophcodonte (B.) attenuate.

vellowish-gray marlstone.

Remarks: No megafossils collected from G, but as the rock exposed
appears to be a typical marlstone lithology it is included within the
Henrvhouse. There is. however, a ouestion concerned with the
exact position of the Henryhouse-Clarita contact. Unit I is
lithologically like the Henryvhouse. but carries a large microfauna
like the beds below and is therefore placed in the Clarita (see
introductory discussion). A few arenaceous Formaminifera were
found in the acetic residues from the lower part of G, but no
¢omodonts o inarticulate brachicpods were obhserved. Possibly
gome of G belongs in the Clarita, but if s the thickness of beds
involved is probably small.

............................................ 20 feet

________________________________________ 32 feet

Fossils s Few: arenaceous IMoraminifera from acetic acid residues.

CHIMNEYHILL FORMATION (total 28 feet)
CLARITA MEMBER (total 24 feet)

argillaceous calcilutite. HC? insoluble residues 19.3%.
Remarks: Some parts of this interval have a reduced silt-clay
content and approach a typical Clarita lithology, but most is a
red. earthy limestone which looks like the Henryhouse. (See
introductory discussion and figure 54).
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Fossils: A few fragmentary megafossils collected ; two of these
appear to be specimens of Plectodonta although this identification
is ¢nly tentative and no interiors have been observed; I have
never collected a representative of this genus from unquestioned
Henryhouse strata.

The acetic acid residues yield arenaceous Foraminifera, inarticu-
late brachiopods and conodonts; this fauna looks like that obtained
from the underlying beds, and from the typical Clarita at other
localities. It is on the basis of its microfauna that F is placed
in the Clarita.

BE. Lithology: Yellowish gray, fossiiferons.....ooo, 3 feet

calecilutite with a few pink pelmatozoan plates. HCI residues 9.2%.
Remarks : This unit is most like C below, except for its higher silt-
clay content.
Fossils: Acetic acid residues with a large microfauna of conodonts
and arenaceous Foraminifera. Thus the fauna appears to be
typically Clarita, the lithology intermediate between Clarita and
Henryhouse.

D. Lithology : Mottled yellowish-gray anc v, oo 6 feet
fossiliferous, argillaceous calcilutite. HCI insoluble residue 12%.
Bemarks: Litholegically this unit is similar in eolor and in its
silt-clay content to typical Henryhouse. TIts microfauna appears
-to be characteristic of the Clarita and it is on this evidence
that D is included in this member. One peel was made of the
red bed lithology and this shows considerable fossil material,
but it is clearly a fossiliferous marlstone rather than a bioclastic
limestone.

Fossils: Acetic acid residues with many arenaceous Foraminifera
and conodonts.

C. Lithology: Gray to slightly vellowish-gray. ..o 10 feet
calcilutite with seattered pink pelmatozoan plates. Evenly bedded,
in beds to 5 ¢r 6 inches. HCI insolubles residues 4.9%.
Remarks: This is typical Clarita lithology and the microfauna
appears to be characteristic for this member.

Fosgils : Acetic acid residues with a large microfauna of arenaceous
Foraminifera, conodonts and inarticulate brachiopods.

B. Lithology: Yellowish-gray, argillaceous. . ... ..o, 2 feet

calvilutite. TICI insoluble residues 16.4% ; some glauconite present.
Remarks: This appears to be the basal, argillaceous part of the
Clarita. »
Fosgils : Acetic acid residues with many arenaceous Foraminifera,
and conodonts; much of this fauna appears to be like the typical
Clarita but there are a number of ccmpound conodonts present
in addition to the cones.

COCHRANE MEMBER (total 4 feet exposed)

A. Lithology: Gray, fossiliferous calcarenite......oooovoeoooooooeeanen.. .4 feet
with many scattered grains of glauconite. Bedding irregular,
commonly obscure; few beds range up to 18 inches in thickness.

No chert seen.

Remarks: The base of A is covered; no Keel or Ideal Quarry beds
observed in this area and the Cochrane probably rests direectly
on the Sylvan. N

Fossils : No megafossils collected, but the acetic acid residues carry
conodonts: these do not look like those from the overlying Clarita.

Covered (probably Sylvan).
STRATIGRAPHIC SECTION M9*

North of Dougherty
Section described and ccllected by T. W. Amsden, April 25, 1957.
Located about 214 miles north of Dougherty. and a short distance west
of Southern Rock Asphalt Quarry; NWI4 SK1 see. 25, T. 1 8., R. 2 E.,
Murray County, Okla. (see Amsden 1958A, p. 32; 1959B, p. 35).
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This is an incomplete section which beginsg in the Haragan; the lower
part of the Haragan is covered, and below this cover is Sylvan shale. No
Chimneyhill was observed in this area and it may be absent: however,
there is considerable faulting and it is possible that the Haragan is faulted
against the Sylvan. In spite of being incomplete this section is important:
(1) The Haragan is richly fossiliferous and I was able to assemble a rather
large collection; (2) A pit has been opened in the Haragan exposing about
6 feet of beds: a channel sample of reasonably fresh marlstone was collected
for analysis: see section, CHEMICAL ANALYSES.

The strike of the Bois d’Arc strata on top of the hill is about 200
degrees {magnetic), dipping 10 degrees to the northwest.

Covered.

HUNTON GROUP

BOIS D’'ARC FORMATION

CRAVATT MEMBER: Yellowish-gray, fossiliferous, argillaceous
calcilutite with nodules of vitreous to porous chert. The lower 20
feet or so is well exposed on top of the hill: the overlying strata,
on the dip slope, are poorly exposed and the top is covered. The
following brachiopods were collected from the lower 20 feet:
Rhipidomelloides oblate, Dicoelosia varice, Strophcodonta (B.)
arata, Meristella atoka.

B £ O

HARAGAN FOBRMATION: Yellowish-gray, fossiliferous marlstone.
A channel sample was taken of the lower 6 feet (unit A): HCI
insoluble residues 28.03% : CaCO; 66.43% : MgCO; 4.50%. A rather
large fauna collected from the Haragan beds: corals including
Fawvosites of. F. conicus, Plenrodictyum and horn corals; several
Bryozna, a few snails and trilobite fragments; brachiopods as
follows: Orthostrophia strophomenoides parvae; Levenea Suboari-
nata pumilis, Dicoelosia varice, Rhipidomelloides oblata, Anastro-
phia grossa, Stropheodonte (B.)Y gibbera., 8. (B.) arate, Stro-
phonella  (8.) branswmii, Leptacnisca concava, Leptacna acuti-
cuspidata, Sphacrirltynchia glomerose, 8. lindenensis, Camaroteo-
chiay haraganensis. C.? sp., Coclospire virginia, Atrype okla-
homensis, Kozlowskielline (1.} wvelata, Howellella  cyclopiera,
Mceristella atoka, Rhynchospivina inazicelli.

Feet above base of section

MO-TY (covered) ..oiiiiiiieeicemeeere e 49 to 58

MO e 22 to 49

MO-B (COVELTOAY et 6 to 22

M9-A (channel sample) ..o 0te G
Covered.

STRATIGRAPHIC SECTION M10

Buckhorn Ranch, northeast of Dougherty

Section described and collected by T. W. Amsden, April 25. dMay 10,
1957. On the Buckhorn Ranch about 4 miles northeast of Dougherty; it
lies just east ~f a small stream flowing north into TLitile Buckhorn
Creek: SW34 SE sec. 33, T. 1 8. R. 2 E.. Mwrray County, Okla. This is
a good sectinn of the Hunton. being well exposed and almost complete; it
lacks only the Keel and Ideal Quarry members at the base and the Frisco
formation at the top. The Henryhouse strata are moderately fossiliferous,
and the Haragan beds are richly fossiliferous, this being one of the better
cllecting loealities for this formation. A summary of this section appears
in Amsden 1958A, p. 32, and Amsden 19588, p. 36.

A rock specimen from each of the stratigraphic units listed below
has bheen analvzed (see CHEMICAL ANALYSES).

The strike of the beds averages about 95 degrees (magnetic); dip
averages about 45 degrees to the north.
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Covered (No Woodford outcrops seen in this area)
HUNTON GROUP (total 228 feet exposed)
BOIS D'ARC FORMATION (72 feet exposed)
FITTSTOWN MEMBER (25 feet exposed)

. Lithology: Gray, fossiliferous calcarenite in...........o 25 feet
beds to 6 inches. Some beds with much glauconite. HCI insoluble
residue 3.8%.

Remarks: This interval is almost entirvely free of calcilutite; the
change from the underlying Cravatt calcilutite to the TFittstown
calecarenites is abrupt, which is unusual for this contact.

Fossils: The following brachiopads collected in situ: Rhipido-
melloides oblata, Strophonella (8S.) bransoni, Leptaena ¢f. Leptaena
rlhomboidalis, Sphacrirhynchie lindencnsis, Howellella cycloptera,
MHeristella atoka.

CRAVATT MEMBER (total 47 feet)

O. Lithology: Yellowish-gray, fossiliferous......... 27 feet
calcilutite. Some argillacecus material present. HC1 insoluble
residue, 5.2%.

Remarks: This interval differs from N in its reduced silt-clay
content and in the absence of chert.
Fossils : TFossiliferous but no collection made.

N. Lithology: Yellowish-gray, fossiliferous, ...t 20 feet
argillaceous calcilutite with nodules of psrous ¢hert. HCOI insnluble
residue, 22.6%.

Remarks: This unit differs from the underlying Haragan strata
principally in having chert.
Fossils : Tossiliferous: no collection made.

HARAGAN FORMATION (total 108 feet)

AL Lithology : Partly covered. Outerops of...o s 44 feet
vellowish-gray, fossiliferous marlstone. No chert observed. HCI
residues 23%.

Remarks: Separated from beds below for collecting.

Iossils: A large Helderbergian fauna collected, including some
mollusks. ostracodes and the following brachiopods: Dicoelosia
varica, Rivipidomelloides oblate, Tsorthis pygmaeae, Strophonella
(8.) bransoni, Stropheodonta (B.) gibbera, 8. (B.) arete, Leptaena
acuticuspidata, Leptaenisca concava, Schuchertella haraganensis,
Sphaerirhynchie lindenensis, Camarotoechia? haragancnsis, Coelo-
spirae virginia, Atrypina hami, Kozlowskiella {(M.) welata, Howel-
lella cycloptera. Nuclecospira ventricose, Meristella atokae, Rhyn-
chospiring mazicelli.

1. Lithology: Partly covered. Outerops of.. s 17 feet
vellowish-gray marlstone. HC? inssluble residues, 24.8%.

Remarks: Separated from beds above and below for collecting.
Fossils: Rather large Xlelderbergian fauna collected including the
tollowwing brachiopods: Orthostroplia strophmenoides parva,
Levenea subearinata puinilis, Dieoelogia wvarica, Rhipidomelloides
oblata, Isorthis pygmace, Strophonelle (8.) bramsoni, 8. (B.)
gibbera, S. (B.)arata, Leptacnisca concava, Leptacna acusticuspi-
data. Sphaerirhynehia glomerosa, 8. lindenensis, Obturamentelle
wadei. Camarotocchia? haraganensis, Atrypine haemi. Kozlowskiel-
lina (M.) velatas Mertistella atoka, Cyrtina delmani nang, Rhyn-
ehospiring maxwelli.

K. Lithology: Partly covered. Outerops of... 28 feet
vellowish-gray marlstone. HCI insoluble residues 12.5%.

Remarks: Lithologically like beds above and below ; separated for

collecting.
Fossils - Fossiliferous but no collection made.
J. Lithology: Mostly covered. Few outerops OF s 13 feet

vellowish-gray marlstone. HCI insoluble residue 20.2%.
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Remarks: like beds above and below,
Foussils ;A small Helderbergian fauna collected, including 2 trilo-
bites. a few horn corals and the tHllowing brachiopods: Rhipi-
domelloides obluta. Leptaena acuticuspidata, Kozlowskiclling {(.)
velata, Meristellu atoha.

I. Litholtogy : Yellewish-gray marlstone.  HOCT 6 feet
insHuble residue 29%.
Remarks : This unit is lithologically similar to the beds below except
for its higher HC!/ insoluble residues. There is no lithologic
evidence for an unconformity in this part of the section, but the
Haragan-Henryhonse contact must fall either at the base of I, or in
the lower part of it. The underlying unit H carries a typical
Henryhouse fauna, and I carries a Helderbergian fauna except
far a single specimen of Lissatrypoidea sp. All of the fossils
collected from the beds above I are characteristic Haragan species.
Possils: A small fauna collected 1nose on the surface. Includes
a fragment of Cawmarocrinuws, @& few snails and the Haragan
brachiopods, Levenea suboarinete pumilis and Stropheodonte (B.)
gibberg. In addition one specimen of the Henryhouse brachicpod,
Lissatrypoidee sp. was collected.

HENRYHOUSE FORMATICN (total 28 feet)

H. Lithology: Yellhwish-gray, fossiliferous........... . 6 feet
marlstone. HC! insoluble residue 12.3%.

Reinarks: Lithologically like the beds above except for the
reduced HCI! insolubles. See Remarks under 1.

Fossils: A small fauna collected, all being typical Henryhouse
species. One bryozoan, a specimen of Calymene and the following
brachiopods: Stropheodonta (B.) attenuata, Lissatrypoidee con-
centrica, Merista oklahomensis, Strizclla acutisulcata.

G. Lithology: Mottled red and yellowish-gray,....... 16 feet
fossiliferous marlstone. HCI insoluble residue 19.6%. No micro-
fossils observed in either the HCI or the acetic acid residues.
Beds up to 6 inches.

Remarks: This unit unquestionably belongs in the Henryhcouse,
asg it carries o large Henryhouse megafauna. No microfossils
observed in the acetiec acid or HCI insoluble residues.

F'ossils: A typical Henryhouse fauna collected. This includes
several Bryozoa, a few corals; Calymene sp., Eoplhacops? sp., and
several fragments of dalmanitid trilobites, plus the following
brachiopods: Atrypa tenncsseensis, Coelospira seffordi, Delthyris
sp., Leptacna sp., Lissatrypoidea concentrice, Lissostrophia (L.)
cooperi, Resserelle brownsportensis, Rhipidomelloides henryhous-
ensis. Pscudodicoclosia oklahomensis. Sieberella roemeri, Stro-
phonelle loeblichi, 8. prolongata.

T. Lithology: Yellowish-gray marlstone. HCL. ... G feet
insoluble residue 16%.

Remarks: This unit has a typical Henryhouse marlstone lithology
although no fossils were observed: the acetic acid residues appear
to be barren. The underlying unit I1 differs in its reduced HC1
insoluble cuittent, in its numerous pink pelmatozoan plates, and in
its prolific microfauna. There can, therefore, be little doubt that
the Henrrvhouse-Clarita contact falls at the boundary of E and IF:
however, it should be noted that unit D has an increased silt-clay
content and thus resembles F.

Fossils : None collected.

CHIMNEYHILL FORMATION (total 20 feet, no
Keel or Ideal Quarry members observed)
CLARITA MEMBER (total 15 feet)

B. Lithology: Gray to yellowish-gray. fossiliferouws...................... 3 feet
caleilutite with many pink pelmatozoan plates. HCI insoluble
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residues, 9.4%. Acetic acid residues with a prolific microfauna of
arenacecus IForaminifera and conodonts.

Remarks: This unit has a fairly typical Clarita lithology (HC1
residues are slightly high) and appears to have the characteristic
Clarita microfauna. See Remarks under F.

Fossils: No megafossils collected. Acetic acid residues carry a
large microfauna.

D. Lithology: Yellowish-gray, argillaceousS ..o 4 feet
calcilutite with rare pink pelmatozoan plates. HC1 insoluble
residues, 11.5%.

Remarks : This is not typical Clarita lithology ; the silt-clay confent
is too high and pelmatozoan plates are rare. However, it carries
a typical Clarita microfauna, and is c¢verlain by strata having a
characteristic Clarita lithology.

I'ossils: No megafossils collected. Acetic aecid residues carry a
large microfauna of arenaceous Foraminifera and conodonts.

C. Lithology: Gray, fossilifercus calcilutite with.......oooooooovove o T feet
many pink pelmatozoan plates. HCI insoluble residues, 6.4%.
Evenly bedded, beds to 6 inches.

Remarks: Typical Clarita lithology.
Fossils: No megafossils collected. Acetic acid residues with a large
microfamna of arenaceous Foraminifera, conodonts and inarticulate

brachicpods.

B, Lithology: COVereQ. ..o 1 foot
Remarks: This is probably the basal, argillaceous zone of the
Clarita.

COCHRANE MEMBER (total 5 feet)

A. Lithology: Gray, fossiliferous calearenite with. ..o 5 feet
scattered grains ef glauconite. Glauconite not abundant in most
beds. HCI insoluble residues, 2.2%.
Remarks: This is typical Cochrane lithology although the glauco-
nite content is somewhat Iower than normal. I did not observe
any Keel or Ideal Quarry beds in this area and the Cochrane
probably rests directly on the Sylvan.
Fossils : No megafossils collected. Acetic acid residues carry a few
conodonts: no Foraminifera c¢bserved.

Covered (probably Sylvan).

STRATIGRAPHIC SECTION M11%

Southeast of Sulphur

Secti'm described and collected by T. W. Amsden, May 7. 1957. About
4 miles southeast of Sulphur and 114 miles west of Oklahoma Hishway 18,
on the C. H. Abernathy Ranch; SWX% SE¥ sec. 80, T. 1 8, R. 4 E.,, Murray
County, Olla.

This may be an incomplete section : it starts in the Haraean and extends
throueh the Beis d’Are frrmation. No Chimneyhill or Henryhouse ias
observed from section M11, nerth throughout sec. 30, the lower part being
covered. and the Haragan may rest directly upon the Sylvan. The nearest
complete section (including Chimneyhill) is at M14. about 214 miles to the
southwest. A summary of this section appeared in Amsden 19584, D. 38
and 1958B. n. 36.

The strike of the Bois -d’Arc strata is about 110 degrees (magnetic),
dipping approximately 30 degrees to the west. (Difficult to get an acecurate
strike so the Bois d’Arc thickness may not be exact).

Covered (Woodford shale?)

BOIS D’ARC FORMATION (total 148 feet?)

CRAVATT MNEMBER: Yellowish-gray, fossiliferous, argillaceous
“caleilutite : nodules ef brown-weathering, porous chert in ‘the lnwer
G8 feet. TFew beds of calcarenite in the upper 20 feet. The follow-



SECTIONS M11, M12A 251

ing brachiopods collected in situ from the upper 20 feet (M11-E)
Orthostrophia strophomenoides perve; Rhipidomelloides oblata,
Strophonella (8.) bransoni, Leptostrophia beckii tennesseensis,
Leptaenisca concava, Leptaene acuticuspidate, Coamarotocchia?
singularis, Atrypa oklahomensis, Meristella atoka, Meristella sp. 2.

feet above base of formation

MII-I0 e, 128 to 148
MIT-TY et 68 to 128
Md-C e 0t 68

HARAGAN FORMATION: Yellowish-grav. fossiliferous marlstem~ No
chert observed. A Helderbergian fauna collected from MI11-A;
includes Iavosites ¢f. F. conicus, horn corals, several trilobites
and Bryozoa plus the following brachiopods: Orthostrophia
strophomenoides parva, Levenea subcarinate pumilis, Rhipidomel-
loides oblata. Isorthis pygmaca, Strophonella (8.) bransoni,
Leptacnisce concavae, Leptaena acuticuspidata, Camarotoechia?
haragancensis, Coclospira virginia, Meristelle atoka, Rhynchospiring

mamxicelll.,

feet above base of section (M11-A)
MI1I-B (€OVered) e, 38 tor 64
M- A e e 0 to 38

Covered (see discussion above).

STRATIGRAPHIC SECTION MI12A

Price’s Falls

Hection described by T. W. Amsden, May 7. 1957. On the east side of
Falls Creek at Price’s Falls; SW¥% NW4 sec. 33, T. 1 8., R. 2 E., Murray
County, Oklahoma (see map, fig. 52). ‘

This section covers the Chimuneyhill and lower part of the Henryhouse
formation. the upper Hunton beds being covered. It is of special interest
because of the Chimneyhill stratigraphic relations: the Cochrane member ig
only two inches thick and is overlain by 2 feet of red and green shale
which presnmably represents the basal shaly zone of the Clarita.

At this locality' Decker (1935, pp. 436-446: Amsden 1956, p. 15-19)
collected the following graptolites from a Henryhouse bed five feet above
the base of the formation: Monograpius bohemicus, M. crinitus. 3. vulgaris.
[ did not find any graptolites in the Henryhouse at this locality.

The strike of the beds is about 130 degrees (magnetic) dipping 80
degrees to the nertheast. Analyses of selected rock samples given in the
section CHEMICAL ANALYSES.

Covered
HUNTON GROUP
HENRYHOUSE FORMATICN (60 feet exposed)

. Lithology . Yellowish-gray marlstone, locally witho. ... 60 feet

red mnttling.

Remarks: The contact with the underlying Clarita is well exposed

and is marked by a rather well-defined lithnlogic break. All ~f the
marlstone exposed on the east side of the creek is Silurian as
Henryvhouse fossils were collected from the upper few feet.

IPogsils : One snail and two brachiopods, Lissatrypoidea concentrica

and Sieberella roemeri, collected frem the upper few feet,

CHIMNEYHILL FORMATION (total 24 feet)
CLARITA MEMRER (total 18 feet)

. Lithology: Gray to vellowish-gray, fossiliferous........oo.oooo ... 5 feet
caleilutite with rare pink pelmatczoan plates. HCI insoluble
residues with many arenacesus Foraminifera.

Remarks: This rock has substantially less insoluble material, and a
considerably greater fossil content than do the overlying beds. Tt
probably has more insolubles than D.

Fossils: None collected. '
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D. Lithotogy . Gray ¢ yellawish-gray caleilutite. ... 11 feet
with many scattered pink pelmatozoan plates. Richly fossili-
ferous; Evenly bedded, beds to 6 inches.

Remarks: This is typical Clarita lithology. It rests directly on a
red and green shale.

C. Lithology : Slightty fissile, red and green..........oooooe. 2 feet
shale. Strongly glauconitic. HC1 insoluble residues 93%.

Remarks: This unit is included within the Clarita although it is
much more argillaceous than is common for the basal part of this
member ; in fact it is the only true shale which I have observed in
the HuntHu.
Fossils 1 None observed.

COCHRANE MEMBER (total 2 inches)

Lithology: Gray, fossiliferous calcarenite..... oo, 2 inches
with scattered grains of glauconite. Acetic acid residue with
glauconite and pyrite, no conodonts observed. One peel made
covering the contact between this rock and the underlying Keel.

The Cochrane shows much pelmatszoan material and no oolites;
oolites in the underlying Keel are actually cut off along the contact.
Fossgils : None collected.

KEEL MEMBER (total 3 feet)

B. fitholoyy: Light-gray, oolitic limestone; . . . 3 feet
oolites range up to 2 mm. HOCI insoluble residue 0.8%, MgCO;
0.11%. A peel shows closely spaced oolites, many with a fossil
core; all of the fossil material appears to be coated with a layer
of material having a similar texture to that of the oolite; the
quantity of fussil debris is small.

Remarks: This rock is exposed in contact with the Cochrane. See
remarks above.
Iossils : None collected.

IDEAL QUARRY MEMBER (total 3 feet)

A, Lithology : Brown-weathering fossiliferonus. ... 3 feet
calcarenite. HC! insoluble residue, 2.5% : MgC0O: 094%. A
thin section (pl. X, figs. I, 2) shows this rock is different from
the Keel; it has a much higher fossil content, and is in fact a
bioclastic limestone (much of the fossil debris is pelmatozoan
plates) : the fossils are coated with layers of caleite (probably
algal deposits), but nowhere attain the high degree of sphericity
that the Keel oolites have.

Fossils: Richly fossilifernus, no fossils collected.

Covered (probably Sylvan shale).

STRATIGRAPHIC SECTION M12B

West of Price’s Falls

Section described by T. W. Amsden, Oct. 31, 1957. A hundred feet
or so west of Price’s FFalls (and section M12A), near the west edge of the
NWY sec. 33, T. 1 S, R. 2 E.,, Murray County, Okla. {see map, figure 52).
This section covers only the Chimneyhill formation, the strata below and
above being covered. No Henryhouse was c¢bserved and this formation may
be cut out by faulting. The Chimneyhill stratigraphic relations are interest-
ing when compared with M12A: at the latter the Cochrane is ouly 2 inches
thick. whereas at M12B it is 4 feet thick.

Strike of the beds 125 degrees (magnetic), dip about vertical.
Covered (no marlstone observed)

HUNTON GROUP
CHIMNEYHILL FORMATION (21 feet exposed)
CLARITA MEMBER (12 feet exposed)

D. Lithology: Gray, fossiliferous caleilutite.... ... .. 12 feet
with scattered pink pelmatozoan plates. TEvenly bedded.
Remarks: Typical Clarita lithology.
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COCHRANE MEMBER (total 4 feet)

C. Lithology : Light-gray, fossiliferous calcarenite.. ... 4 feet
with many scattered grains of glauconite.
Remarks: This is typical Cochrane lithology. Compare to the
Cochrane at M12A where it is only 2 inches thick.

KEEL MEMBER (total 1 foot)

B. Lithology: Light-gray, colitic limestone. Most.........................1 foot
of the oolites less than 1 min.

IDEAL QUARRY MEMBER (4 feet exposed)

A, Lithology : Brownish-gray, fossiliferous............ 4 feet
calcarenite. Some partly silicified fossils.
Covered.

STRATIGRAPHIC SECTION M13
South of Sulphur

The Hunton strata in the SW14 SWY4 sec. 22, T. 1 8, R. 3 E. (Murray
Conuty) were examined May D, 1957. There are exposures of fossiliferous
Bois @’Arc (mostly, if not entirely, Cravatt) on a small hill, but no
marlstone or Chimneyhill beds were seen in this area. The Arbuckle map
shows this Hunton outcrop belt extending west across the road to a small
creek. However, I could find no evidence of any Hunton west of the road;
on the creek to the west «f the road the Fernvale crops out within 120
feet stratigraphically of the Woodford, the interval between being covered.
I’robably the Hunton is removed by the Woodford nnconformity before reach-
ing the road. In any event the Hnnton exposures in this area are not suit-
able for a stratigraphic section.

STRATIGRAPHIC SECTION M14*
West of Oklahoma Ilighway 18

Section described and collected by T. W. Amsden, May 8, 1957. About
100 yards west of Oklahoma Highway 18 (near a bridge crossing), NE¥%
SEY see. 2, 7. 2 8., R. 3 E., Murray County, Oklahoma. This is a nearly
complete Huntn section except for the absence of the Ideal Quarry and
Keel members at the base, and the Frisco limestone at the top. This
section is quite similar, both in stratigraphic units present and in total
thickness. to n Hunt.n section described by W. K. Ham (1955, p. 49) about
a half mile west of M14. A summary of sectinn M14 given in Amsden 19584,
p. 33: 19688, pn. 37.

The strike of the beds ranges from 80 to 95 degrees (magnetic), dipping
about 30 degrees to the north. Analyses of roek samples given in the
gsection CHEMICAL ANALYSES.

Covered (Woodford exposed within 10 feet of the Hunton)

HUNTON GROUP (total 230 feet)

BOIS D’ARC FORMATION (total 75 feet)

FITTSTOWN MKMBER: Gray, fossiliferous calcarenite in beds
to 6 inches. Some beds with much glaueconite : no chert observed.
two HCI insoluble residues, 0.9% and 2.8%. No collection made.
ML e e, 20 TEEE
CRAVATT JMEMNBER: Yellnwish-gray. argillaceous ealcilutite with
nodules of chert, porous in lower part beciming vitreous above:
beds of calearenite in upper part and grading into overlying
member. Two HC? iusoluble residues, 11.3% and 14.14%. The
folltwing brachiopods collected from the lower 32 feet (M14-T):
Orthostrophia strophomenoides parva. Tsorthis pygmaeea, Sitro-
phonelle (8.} bransoni, Lepteena of, Lo vhiombeidalis Kozloiwe-
skicellina (M) velata, Meristella sp. 2.
feet above base of membey
AT Y USRS U USRS 32 to H0
RS 8 T IS 0 to 32
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HARAGAN FORMATON: Yellowish-gray, fossiliferous marlstone. A
small fauna collected ; consists of a few Bryozoa, snails, horn corals :
one ftrilobite pygidium, and the following brachiopods: Orthos-
trophiv strophomenoides parva, Levenca subcarinatae pumilis,
Dicoclosia wvarica, Rhipidomelloides oblata, Anastrophia grossa,
Stropheodonta (B.) gibbera, Lissastrophia (1.) lindenensis, Lep-
taena acuticuspidata, Schuchertella haraganensis, Sphaeririynchic
glomerosa, 8. lindenensis, Caramotoechia? haragancnsis, Coelospire
virginia, Atrype oklahomensis, Kozlowskiellina (¥.) welata, Nu-
cleospira ventricosa, Meristella atoka. Rhynchospiring mazwelli,
{(Note: on Oct. 18, 1958 T. W. Amsden and P. Sutherland collected
a specimen of Rensselaerine hareganane from MI14-F; this is
significant because it shows that R. hareganana ranges throughout
the Haragan formation. See Amsden 19584, p.- 14).

feet above the base af formation

M14-T (mustly covered) ..o 29 to 102
M- H e 25 tv 29
M14-G (Covered) ..o 16 to 25
Mad-F e, 11 to 16
MIA-E e 0to 11

HENRYHOUSE FORMATION: Yellowish-gray, fossiliferous marlstone:
like beds above except for minor red mottling on some beds. A
small fauna c¢nllected, including a few horn eorals, and the
following brachicpods: Atrypa sp.. Lissatrypoidea concentrica,
Leptacna sy, MNeriste oklahomensis, Rhipidomelloides henry-
housensis, Sicherclle vocmeri, Strophonclla prolongata.

feet above base of formation
M-I e 11 to 35
MI4-C e 0 to 11

CHIMNEYHILL FORMATION (total 18 feet, no Keel or Ideal Quarry
beds present)
CLARITA MEMBER: Light-gray. fossiliferous caleilutite with
scattered pink pelmatozoan plates.

feet above base of member

MI4-B o 2 to 13
M14- (covered) ..o 0to 2
COCHRANE NEMBER: Gray. fossilifercus calcarenite with scat-
tered erains cf glauconite. Beds irregular, ranging up to 2 feet
in thickness.
M- A e, 5 feet

Govered (probably Sylvan shale).

STRATIGRAPHIC SECTION Mi5

North of Camp Classen

Section described by T. W. Amsden, May 9, 10. 1957. On the Hunton
ridge ab-ut 14 mile north ~f Camp Classen: SEY% SW1 sec. 13, T. 1 3., R.
1 E. Murray County, Oklahoma.

In this area the Woodford rvests directly upon the Henryhouse, the
contact of these twe formations being exposed in several places. 'The
Cochrane apparently rests directly on the Sylvan throughout this belt as
no Keel ~r Ideal Quarry beds were observed from Camp Classen north to
section M15.

The strike of the beds (taken on the Clarita) is 135 deerees (magnetic),
dipping 65 degrees to the NE. There are some structural complications a
short distance north of the line of section. but at M15 there does not appear
to be any folding or faulting.

Analvses of rock snecimens from this section are given in the section
on CHEMICAL ANALYSES.
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WOODFORD FORMATION
HUNTON GROUP (total 101 feet)
HENRYHOUSE FORMATION (total 88 feet)

E. Lithology: Yellowish-gray, marlstone. HCI. . ... 15 feet
insoluble residues about 22% ; washed residues mostly clear, sub-
angular, silt-size quartz with some mica.

Remarks: This is typical marlstone lithology which is similar
to unit 1), the separation being made for collecting purposes.
Henryhouse fissils can be collected within a foot or so of the
Woodford cantact.

Fosgils: A small, Henryhouse fauna collected loose on the surface.
Brachiopods include d#rypae tenncsscensis, Lissatrypoidea con-
cenfrica, Sicherella roemeri?, Strophonclla laziplicata; also a
few small horn corals.

D. Lithology: Yellowish-gray marlstone. Three. ... 23 feet
specimens tested for HCI insoluble residues range from 23% to
32%. average 27% ; the washed residues are almost entirely clear
silt-size, subangular quartz.

Remuarks: This interval is lithologically similar to E from which
it was separated for collecting. No fossils collected from D.

C. Lithologl 1 CoVere. .. oo e oe e oo oanaean 50 feet
Remarks: Assigned to the Heuryhouse as the Clarita limestones
commonly make good outcrops.

CHIMNEYHILL FORMATION (total 12 feet,
no Keel or Ideal Quarry observed)

CLARITA MEMBER (total 5 feet)

B. Lithology: Gray calcilutite with scattered pink................... 3 feet
pelmatosan plates. Two HCZ insoluble residues gave 3.5% and
5%, average about 4% ; washed residues mostly clear, subangular
quartz (silt-size) with many arenaceous Foraminifera.
Remuarks : Typical Clarita lithology including abundant arenaceous
Foraminifera.

B. Lithology : CoVere. e er e e e 2 feet
Remarks: This probably represents the basal, shaly part of the
Clarita.

COCHRANE MEMBER (7 feet)

A. Lithology: Gray caleilutite with scattered.......... T feet
grains of glauconite. Much light-gray to pinkish-gray vitreous
chert present. Glauconite in small grains, not teo abundant. Two
HC! insnluble residues yielded 1.9 and 3%, averaging about 2.5% ;
the washed residues with some clear, subangular, silt-size quartz;
alsn some white silica that probably represents incipient knots
of silicification; minor glaunconite

Covered (no Keel or Ideal Quarry beds seen in this area)

STRATIGRAPHIC SECTION M16*

Southeastern Murray County

Section measured and described by T. W. Amsden, May 22, 1957. It
is located on the Goddard Ranch in the scutheastern part of Murray County,
about 2 miles southeast of White Mound and a couple of miles west of
Oklahoma Highway 18: SW34 NEY% sec. 34, T. 2 8, R. 3 I&.

Tor the most part. this is not a satisfactory section as the exposures
are indifferent and there is considerable small scale faulting; the primary
value of M12 is to furnish further infermation on the distribution and
thickness of the different Hunton stratigraphic units. Omne analysis given
in the section CHEMICAIL ANALYSES.
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Covered (much Woodford float)

HUNTON GROUP (total 174 feet)

BOIS D’ARC FORMATION (total 73 feet)
FPITTSTOWN MEMBER . Gray to yellowish-gray, bioclastic cal-
carenite grading into calecirudite. Beds to 6 inches: no chert seen.
Peel shows this rock to be composed in large part of fossil debris;
matrix mostly clear calcite; congiderable evidence of fragmentation
of fossils, possibly with some recrystallization; incipient silicifi-
caticn. HCI insoluble residue 6.37% ; CaCO; 93.66% ; MgCO; 0.45%.
NI G U 8 feet
CRAVATT MENBER : Yellowish-gray, argillaceous calcilutite with
nodules of brown-weathering, porous chert. The upper 25 feet inter-
bedded with calcarenite, and grading into the overlying strata.
feet above base of member
MIG-E e e e 40 to 65
MAG-D) e e 0 to 40
HENRYHOUSE and HARAGAN FORMATIONS: Mostly covered.
Some outerops of yellowish-gray marlstone. Henryhouse fossils
found on the lower part of this unit and Haragan fossils on the
upper part. This is so poorly exposed and has such meager fossils
that no separation of the Henryhcuse and Haragan was attempted,
but the Henryhouse is probably about 235 feet thick.
MAG-C e 85 feet
CHIMNEYHILYL FORMAT N (total 16 feet; no ileel or Ideal Quarry
observed)
CLARITA MNEMBER : Gray, fossiliferous calcilutite with scattered,
pink pelmatozoan plates. Bedding even, up to 6 inches.
MAG-B e 10 feet
COCHRANE WEMBER : Gray, fossgiliferous limestone with scatter-
ed grains of glauconite,
M G- A e 6 feet
Covered (no Keel or Ideal Quarry rocks observed in this area).

STRATIGRAPHIC SECTION M17
U. S. Highway 77

Section described by T. W. Amsden, Oct. 29, 30, 1957. About 34th
mile south of the Washita River, on the west side of U. 8. Highway 77;
NE NWI4 sec. 80, T. 1 S, R. 2 E. Most of the section was measured
in a small quarry located about 300 feet west of the highway where much
of the Hunton marlstone is well exposed, including the Henryhouse-Haragan
contact. The best exposure of the Haragan-Woodford contact is in a
small gully just east of Highway 77, The strike of the beds is 95 degrees
(magnetic), dipping about 90 degrees. Analyses of rock specimens from
this section given in the section, CHEMICAL ANALYSES.

WOODFORD FORMATION (contact with Haragan
exposed)
HUNTON GROUP (total 170 feet)
HARAGAN FORMATION (total 70 feet)

K. Lithology: Yell'wish-gray, tossiliferous. ..o, 61 feet

marlstme. One specimen tested fo HCI insoluble residue,
approximately 21% : MgCO. content very low, less than 1%.
Remarks: The lower 23 feet of this unit is well exposed north of
the ouarry on the west side of the highway: the upper part,
including the Woodford contact, is exposed just east ¢f the
highway.
Fossils: Several Haragan fossils eollected from the lower 35 feet
of this unit. Brachicpods: i eristella atoka, Rhipidomelloides oblata,
Levenea subearinate puntilis, Kozlowskiclling velata. One specimen
of Phecops alse collected.
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J. Litholoyy: Yellowish-gray marlstone like beds...... ... 9 feet

above. Omne specimen tested for HCI, 30.7% ; MgCOs; content less
than 1%.

Remerks: Like beds above and below, separation for collecting.
Fossils : Several specimens of Levenca aubcm inate pumilis collected
from this interval. The bulbs of Seyphocrinites (Camarocrinus)
are NUIMErcus.

HENRYHOUSE and/or HARAGAN FORMATIONS

1. Lithology: Yellowish-gray marlstone. 26% BCL..................... 4 feet

H,

insolubles, and 4.7% MgCO,, this being the highest dolomite

content of any of the marlstones tested from M17.

Remarks: No fissils were found in this unit and it may be either

Henryhouse or Haragan; or the contact may fall within unit I.
HENRYHQUSE FORMATION (total 85 feet

including unit T)

Litholdgy . Yellowish-gray marlstone like beds ... 11 feet

above. One specimen with 23% HC! insoluble residues: MgCOs

content less than 1%.

Remarks: This unit was measured in the guarry on top of the

hill, the top of H being the northernmost bed exposed in the

quarry at the time the section was measured. Unit I carries a

typical Henryhouse fauna.

Fossils: The follewing fossils collected in situ: Lissatrypoidee

concentrica. Merista oklahiomensis, Dicoelosia oklahomensis, En-

crimitrus  Sp.

G. Lithology: Yellnwish-gray marlstone mottled with... T 7 feet

red. Lithologically like the beds above and below e‘:cept for 1ed
color. One specimen yielded 32% HC! insoluble residues, and
19% MgCO..
Remarks: The red mottling is quite irregular in its development and
seems to be a lscal feature:; traced along the strike it appears to
die out in both directions. Henryhouse fossils can be collected in
situ from the overlying beds so the Henryhouse-Haragan contact
does not coincide with the red color.

T. Lithology: Yellowish-gray marlstone... ... 7 feet
Remoerks: This unit is similar to the beds above except for its
reduced insoluble content (19.5%).

E. Lithology : Yelowish-gray marlstone. ... 23 feet
Remarks: No fossils collected.

D. Lithology: Yellowish-gray marlstone like beds........o. 33 feet
above. One sample yielded 31.9% HC! insoluble residues.

Remurks: No fossils collected from this unit but it is a typical
marlstone lithology : it has a much higher insoluble content than C
{which has 89%) and a much lower fossil content.
CHIMNEYHILL FORMATION (total 19 feet,
all members present)
CLARITA MEMBER (total 11 feet)

O. Lithology: Gray. highly fossiliferous ecaleilutite..... 11 feet

with scattered pink pelmatozoan plates. Beds up to a foot or so.
evenly bedded Upper foot or so becomes more argillaceous.
Remarks: This lith-logy is typical for the Clarita, differing from
the ov e11vm°“ Henryhouse in its reduced clay content and increased
fossil content. The HC! insoluble residue from omne specimen
vielded 8.9%.
Fossils © Highly fossiliferous but none collected due to difficulty
of breaking them out.
COCHRANE MEMBER (total 6 feet)
B. Lithology: Gray, glauconitic limestone with. ... . 6 feet

small chert nodules. One rock specimen yielded 3.5% HCI insoluble
residues.
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Remarks: The glauconite content of. this rock is lower than is
common on the Cochrane. The chert is mostly in small irregular
bieces, at places appearing to be “brecciated”.

KEEL AND IDEAL QUARRY MEMBERS (total 2 feet)

A. Lithology : Brownish-gray, fossiliferous.......ooomeoooooo 2 feet
calcarenite with some oolites. In the upper few inches some of the
oolites are silicified.

Remarls: This unit is mostly typical Ideal Quarry lithology: the
oolite content is low, oolites becoming common only in the upper
few inches.

Covered (probably Sylvan shale)

STRATIGRAPHIC SECTION M18*

West side of Spring Creek

Section described and collected by T. W. Amsden, March 31, April 1,
1958. West side of Spring Creek, SWY SBl4 sec. 17, T. 2 S, R. 1 W., Murray
County, Okla. The Chimneyhill and lewer part of the Henryhouse strata
were measured on the west side of the lake, extending down onto the west
side of the spill-way; the section was then offset along the Chimneyhill-
Henryhouse contact about- 500 feet to the west, and the upper part of the
Hunton was measured extending south over the Bois d’Are ridge. Some
unusually fine crystalline pyrite concretionsg are present in the Henryhouse
formation.

The strike of the beds throughout the section is about 110 degrees
(magnetic), dipping 25 to 30 degrees to the southwest.
Covered (much Woudford float and Woodford shale is exposed within a
few feet stratigraphically of the highest exposed Hunton).

HUNTON GROUP (total 379 feet)

BOIE B’ARC FORMATION (total 90 feet, no Fittstown present)
CRAVATT MEMBER : Yellowish-gray, fossiliferous calcilutite with
many nodules of brown-weathering, porous chert throughout: beds
te 3 or 4 inches. Many Helderbergian fossils observed, but none

collected.
feet above base of member
MIB-R oo . B8 to 90
MG e 38 to 58
M e 0 to 38

HARAGAN FORMATION: ©Partly covered. Scattered outcrovs of
yellowish-gray, fossiliferous marlstone. Lithologically similar to
the underlying Henryhouse; the Haragan-Henryhouse ccentact is
drawn on the basis of the fossils and can be located within 3 or 4
feet. The following brachiopods collected from units N and O:
Dicoelosia varice, Leptaena acuticuspidata, Levenea subcarinata
pumilis, Orthostrophia strophomenoides parva, Strophonelle (8.)

bransoni.

feet above base of formation
Mi8-O ... eeeememamn e oot 21 to 69
M BN e e 0 to 21

HENRYHOUSE FORMATION: Partly covered. Secattered outcrons
of yellowish-gray, fossiliferous marlstone. Some beds (notably G)
have many crystalline pyrite concretions, some of the crystal
aggregates being nearly perfect. A few Haragan species collected
loose on the surface from M, but the rest of the strata yield a
large and typical Henryhouse fauna. The collections include a few
snails, some small horn corals, Bryozoa and specimens of Calymene:
sp. and Fophacops sp.; also the following brachiopods: Sieberella
roemeri, Lissatrypoidea concentrica, Atrypa tennecsseensis, Leptaena
oklahomensis, Merista sp. Rhipidomelloides henryhovsensis, Di-
coelosia oklahomensis, Homoeospira sp., Lissostrophia (I.) cooperi,
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Nucleospire raeritas, Pseudodicoelosia oklahomensis, Resserella
brownsportensis, Strophonella prolongata.
feet above base of formation

MI18-M (may include some Haragan) ... . 188 to 191
MA8-L e, 186 to 18&
Ul B (R 163 to 186
MAB-J e 154 to 163
M-I 116 to 154
MIB-H (covered) ... 17 to 116
MIS-G 11 to 17
DL 2 (R 2 to 11
L 1 O 1to 2
MIS-D) e s 0 to 1

CHIMNEYHILL FORMATION (total 29 fee:, no Keel or Ideal Swarry
beds observed)

CLARITA MEMBER: Gray, fossiliferpus caleilutite with many
pink pelmatozoan plates. Bedding even, up tc 8 inches. The lower
one frot appears to be more argillaceous. No fossils collected.
feet above base of member

MIB-C e 1to 8
R 1 S C TR 0ty 1
COCHRANE MEMBER: Light-gray, glauconitic limestone with
irregular nodules of vitreous chert. Bedding highly irregular.
By 0 N UV 21 feet

Covered (No Keel or Ideal Quarry beds observed in this area and
the Cochrane probably rests directly on the Sylvan).

STRATIGRAPHIC SECTIONS Ma2, Ma3, Mad
Turkey Creek, Marshall County

Stratigraphic sections Ma2, Ma3, Ma4 (no Mal) describe a sequence
of limestones, dolomitic siltstones and dolomitic cherts exposed in a small
Paleozoic inlier on Turkey Creek. The loecation of this inlier is shown on
figure 46 and panel I; a geologic map cf the area on figure 47. These
strata, which are overlain by Woodford shale and underlain by Sylvan shale,
have been correlated with the Hunton by past investigators, but are here
considered to be post-Hunton and are informally designated the “carbonate
siltstone sequence.” A discussion of the lithologic and stratigraphic relations
is given in the section, TURKEY CREEK INLIER. Several analyses of
selected rock specimens from these outcrops are given in the section
CHEMICAL ANALYSES: photomicrographs of thin sections are illustrated
on plate XVI.

STRATIGRAPHIC SECTION Ma2

Turkey Creek

Section described by T. W. Amsden, April 17, 18, July 9, 1958, It
is about a mile and a half south ef Mannsville, on the west bank of Turkey
Creek, NEY XEY SEY, sec. 34, T. 4 8., R. 4 E., Marshall County,
Oklahoma (fig. 47). This is the northernmost outerop of the carbonate-
siltstone sequence (“Hunton”) in this area; it is also the best and most
complete expasure in this area (55 feet of the beds in question exposed).
The lowest strata exposed on Ma2 are tan, caleareous claystone doubtfully
referred to the Sylvan. Below this is a 25 foot (stratigraphic) covered
interval and then exposures of Visla limestone (may include some “Fern-
vale”) ;: this covered interval includes some undoubted Sylvan as there
are exposures of dark, graptolitic Sylvan shale in the exposures across
the fault. on the east side of the Creek (fig. 47). The Sylvan is overlain
by the cairbonate-siltstone sequence which is completely exposed, including
the upper contact with the Cretaceous.

Analyses of rock samples from this section are given in the section
on CHEMICAT, ANALYSES : photomicrographs are illustrated on plate XVI.
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CRETACEOUS LIMESTONE (exposed in contact
with unit I)
CARBONATE SILTSTONE SEQUENCE (total 55 feet)
(‘“Hunton’” beds of authors)
. Lithology : Light-colored dolomitic chert and...........ooooooo 20 feet

siltstone. The upper 10 feet of this unit has much silica in the
form of vitreous chert nodules and lenses, and in the form of spongy
silica dispersed through the rock (pl. XVI, fig. 1). Two analyses
from the upper 10 feet (Ma2-F'(2) and Ma2-I' (2a) ) are as follows:
HC! insolubles - 364%, CaCO; - 44.9%, and MgCO; - 18.4%;
HC? insolubles - 61.1%, CaCOs: - 26.0%, and MgCO; - 11.4%.

The lower 10 teet is clearly a dolomitic siltstone (pl. XVI,
fig."2). Two analyses of rock specimens (Ma2-F(1), and Ma2-F
(1a)) from this lower part tested as follows: HGI insolubles
66.8%, CaCO; - 25.4%, MgCO, - 81%; HCI insolubles - 65.9%.
CaCOs' - 25.83%, and MgCO;: - 8.6%.

Remarks: The lower part of unit F is a siltstone similar to unit
D, below from which it is separated by a bed of chert (unit ).
The upper 10 feet is more difficult to describe: it has a distinet
resemblance to parts of the Woodford? cherty carbonate at Oil
Creek "(J13 to J18). There is no lithologic break within unit T,
nor is there one between D, E. ¥, and all of these strata appear
to be part of a closely related stratigraphic sequence. None of
the undoubted Iunton strata which I have examined have any
close lithelogic resemblance to unit F.

I'ossils: No fossils observed.

E. Lithology: Light-gray, fractured, vitreous..........ooooo o

chert.

Remarks : This bed is exposed for about 20 to 30 feet along strike
and is-all solid chert. It resembles some of the chert beds on the
Oil Creek cutcrops (J13 to J18).

D. Lithology: Brown (5YR 6/4) to tan-weathering..................._._.. 29 feet

dolomitic siltstone in beds to 3 or 4 inches. Detritus largely
angular to subangular quartz particles (pl. XVI, fig. 3) ranging
up to (.06 mm, averaging around 0.04 (sand size detritus, if
present, is rare). Considerable mica and glauconite present.
About 30 percent of this rock is carbonate, of which 12 to 13
percent is MgCO;. Two specimens analyzed. Ma2-D (1) from
the lower 10 feet tested: HCI insolubles - 67.1%, CaCO; - 18.2%,
and MgCO; - 13.19% : the other specimen, Ma2-D(2) from a zone
10 to 15 feet above. the base of D tested: HCI insclubles - 69.8%,
CaCO; - 16.6%, and MgCOs - 12.4%.

Two thin sections of this rock {cne illustrated in fig. 3, pl.
XVI) show the same texture as the lower part of P (pl. XVI,
fig. 2; note the similarity in the analyses of these rocks).
Remarks: This rock is a thin-bedded dolomitic siltstone: its
bedding is somewhat irregular in places suggesting a subdued
type of cross-bedding. The upper few feet has small chert
nodules and seems to be clearly related to the overlying beds
{see Remarks above). It is lithologically quite unlike any un-
doubted Hunton which I have seen. The Hunton which most
clesely resembles this rock would be the Henryhouse or Haragan
marlstone but these strata have far less silt (insolubles) and far
more fossil material.

Fossils : Ne¢ fossils observed in the field and the thin sections do
not include any recognizable fossil material.

C,B,A. Lithology : Light-gray to greenish-gray, ... i,

fossiliferous calcarenite with much glauconite. Evenly bedded,
beds from % inch up to 8 inches. The HC! insoluble content ranges
from 5 to 10 percent (see CHEMICAL ANALYSES): residues
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mostly light colored, spongy silica, some of which is replacing
fossils, and glauconite (minor limonite?) ; the glauconite is mostly
a light-green color in small rounded to botryoidal graing; a few
polylobate grains like those of the Cochrane. The amount of
detritus is small, mostly in the silt and smaller sizes, but locally
there are well rounded and fr.osted quartz grains up to 1.5 mm.
Arenaceous Foraminifera not observed.

Several peels and one thin section (pl. XVI, fig. 4} prepared:
it is a rock rich in fossil material: considerable pelmatozoan
material in additicn to brachiopod and snail shells, and probably
a number of other types; much of the fossil material appears
to be broken aud there is alsn some evidence of recrystallization.
The matrix is largely eclear, crystalline calcite.

The MgCO; content is low: 3 different rock specimens all
tested less than 114 percent (see CIHIEMICAL ANALYSES).
Remaris: There is no lithologic break in this unit, but for sampling
it was divided into 3 units: A - 0 to 1% feet above base: B -
114 to 3 feet above base: O - 3 to 3 feet above base (see CHEMICAL
ANALYSES).

This rock is similar to the Clarita and Cochrane members of
the Chimneyhill formation in being a bioclastic limestone. It is
like the Cochrane in its high glauconite content although it appears
to have considerably more glaucenite and the general shape of the
grains is slightly different; the bedding is, however, quite different
from that of the Cochrane, the latter having an irregular, obscure
bedding whereas the Turkey Creek calcarenite is remarkably
uniform. In its bedding it is similar to the Clarita member, but it
has a far greater glauconite content.

This unit is lithologieally distinct from the overlyving siltstone

and the contact is sharp and well defined.
Irossils : This rick is riehly fossiliferous and I have obtained a
fairly good collection of megafossils, the groups best represented
being the phacopid trilobites, snails and brachiopods. I have not
studied these in detail but they appear to be certainly post-
Silurian and nowne is conspecific with known Haragan - Bois
(’Arc or Irisco species.

Acetic and formic acid residues yield some conodonts, mostly
compound types.

SYLVAN? FORMATION

X,Y,Z. Lithology: Yellowish-gray (5Y to T/2) 0. 6 feet
erayvish-orange (10 YR 7/4) calcareous claystone. Parts of this
rock are thinly laminated, the individual laminae only a millimeter
or s9 in thickness : none is fissile and some parts shew little or no
bedding. This rock is uniformly fine textured. Two thin sections
{one illustrated oo pl. XVI, fig. 5) show a maximum grain size of
around 0.03 to 0.04: however, the grains of this size appear to be
mostly discrete particles of ecalcite : the insoluble parts appear to be
almost exclusively in the range of very fine silt or clay (probably
mostly the latter). There is considerable dark iron mineral,
probably hematite or limonite.

Two analvses of this rock were prepared (CHEMICAL
ANALYSES). Oue of these (Ma2-Y), which was of a specimen
collected 1 to 2 feet below Ma2-A. tested: HCI insolubles - 59.6%,
C0s - 37.7%. MgCO; - 0.70% the other (Ma2-Z), collected
an inch or so below Ma2-A. tested: HCI insolublés - 3743%
CaC0: - 60.8%, MgCO: - 1.1%. These analyses indicate that, at
least loeally, this rock grades into an argiliaceous limestone.
Remarks: For sampling purposes this interval was divided ‘into
the following nnits:"Ma2-Z, 0 to 6 inches below the Ma2-A contact
Ma2-Y. 1 to-2 feet bielow the contact: Ma2-X, 4 to 6 feet below.
the dénmtact:
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This unit is probably a part of the Sylvan although it does
differ from the typical green.clay of that formation. The CaCO;
content of the Turkey Creek rock is relatively high, locally grading
into a marlstone (G0 percent CaCOQ.) ; however, lenses of argillace-
ous limestone are known to be interbedded with the characteristic
Sylvan type shale. For example, at J17 near (¥l Creek, a lens
of argillaceous limestone (17 percent insolubles) is present in the
Sylvan shale aboul. 25 feet below the top; for comparative purposes
i photomicrograph of this rock is illustrated in figure 6, plate XVI.

The insoluble portion of Ma2-X, Ma2-Y and Ma2-Z is much
finer grained than in any of the overlying rocks.
Ffossils : No fossils observed.

Covered (There is 20 feet (stratigraphic thickness) between the base
of Ma2-X and the highest exposures of coarse limestone (Viola or
“Fernvale”). Assuming this to be a normal, undeformed section,
and the geologic mapping in this area indicates that it is (fig. 47),
there is only about 26 feet of Sylvan present, including all of
Ma2-X, Ma2-Y and Ma2-Z in the Sylvan.

STRATIGRAPHIC SECTION Ma3
Turkey Creek

An outcrop of the carbonate-siltstone sequence, described by T. W.
Amsden, April 18, July 9, 1958. East side ¢f Turkey Creek, a couple of
hundred feet southwest of Ma2 (fig. 47) ; NW34 NWl4 SW14 sec. 35, T. 45., R.
4 E., Marshall County, Oklahoma. This outercp exposes several feet of rocks,
all having the same lithology, being a brown-weathering siltstone in beds
up to 3 or 4 inches; there is some minor cross-bedding; no chert or fossils
observed. This rock is almost certainly the same unit as the dolomitic
siltstone, Ma2-D; the units look alike and both appear to be on strike. One
thin section was prepared of Ma3 and it shows a texture and composition
which is identical to that of Ma2-D; it is made up largely of angular to
subangular silt-size quartz particles ranging up to about 0.06 mm in diameter :
glauconite and mica are common; no fossil material observed.

STRATIGRAPHIC SECTION Mad

This is a small outerop cf carbonate-siltstone sequence described by T.
W. Amsden, April 18, July 9, 1958. East side ¢f Turkey Creek, about 500 feet
south of Ma3 (fig. 47); NW¥% NWl SEY sec. 35, T. 4 S, R. 4 &,
Marshall County, Okla. It is a light-colored, cherty and dolomitic siltstone
ranging into a silty and cherty dolomite. The chert is pale gray to white
and with a porcelaneous texture; the rest of the rock is uniform in texture,
consisting of silt (and finer) quartz and carbonate. Two analyses of this
rock are as follows: Ma4-(1), HCI insolubles - 69.9%, CaCO. - 17.1%,
MgCO: - 22.3%; Ma4-(2), HC! insolubles - 41.7%, CaCO: - 34.7%, MgCOs
- 232%. The washed residues consist, in part, of clear, subangular silt
size quartz; there is also considerable light-colored, spongy insolubles
which might include snme clay aggregates. This rock resembles the upper
part of Ma2 (Ma2-I'} with which it is probably correlative.

STRATIGRAPHIC SECTION Pi1

Chimneyhill Creek

Described by T. W. Amsden, assisted by J. White, Sept. 28, 29, and Oct.
10, 11, 1958. On the Lawrence uplift, about 2 miles southeast of Lawrence
Quarry. The bhase of this section begins in about the center of the SEY%4
sec. 5, on a small tributary approximately 500 feet from its junction with
Chimneyhill Creek; it extends t¢ Chimneyhill Creek and then along the
creek into the SW4 of sec. 4; about 1,000 feet east of the 4-5 section line,
on a sharp bend in the creek, the section turns north and extends up the
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scarp face to the top of the ridge capped by the Bois d’Arc cherty beds.
Flor further. details on the location of this section see the geologic map,
pane]l IL, plate A. A summary f this section given in Amsden 1958A, p. 34;
19588, p. 37.

The strike of the beds on this section range from 80 to 120 degrees
{magnetic), dipping 6 to 8 degrees to the north.

Analyses of the rock from this section are given in the section on

CHEMICAL ANALYSES.
HUNTON GROUP
(section carried only to the base of the Bois d’Arc;
see P3 for a complete description of
the Bois d’Arec formation)
BQCIS D'ARC FORMATION
CRAVATT MEMBER

V. Litholoyy : Partly covered; eXpoSUres Of e eeee e eeeeeeeeeeamanes

vellowish-gray marlstone with nodules of porous, brown-weathering

chert

Remarks: This unit caps the ridge bordering the north side of
Chimneyhill Creek. The rocks are fossiliferous and carry a
characteristic Haragan-Bois d’Arc fauna. The Bois d’Are was

not measured on PP1, but a detailed description was made at P3,
“about a half mile to the east.

HARAGAN FORMATION (total 5 feet)

U. Lithology: Fossiliferous calcarenite ranging . ... 5 feel
into a calcirudite interbedded with yellowish-gray marlstone, The
calcarenite is a pale orange (10YR 8/2) and has a low HCI
insoluble content, 2% %. It ranges from 1 to 2 feet in thickness,
being overlain and underlain by marlstone. The washed HCI1
insoluble residues are mostly clear, subangular silt-size particles
of quartz with minor glauconite; some arenaceous IForaminifera
present. No chert observed.
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Figure 55. Section showing the relationship of the Haragan calcarenites
to the upper Henryhouse and lower Bois d’Arc strata at section
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Remarks: The presence of a low insoluble bioclastic calearenite in
the Haragan is interesting and unigque. The Haragan-Henryhouse
contact can be located within a few inches by means of the fossils
(no physical evidence in this area; see P3 and P8); above the
contact is a foot or so of marlstone, followed by 1 to 2 feet of
calcarenite followed in turn by a foot or so of marlstone; above
this are the cherty marlstones of the basal Cravatt member.
The calcarenites occur as elongate lenses which can be traced
laterally for several hundred feet; followed toward the east they
disappear and at P3 there are no calcarenites this low in the
section. This is illustrated in figure 55.

Fossils : The calcarenite bed is richly fossiliferous and carries a
Haragan-Bois d’Arc fauna quite similar in some respects to that of
the Tittstown calcarenites, having large dalmanitid trilobites and
a large meristelloid brachiopod, possibly Meristella sp. 2 (Amsden
19588, p. 85-86, pl. IV, figs. 15-19) ; also Kozlowskiellina (M.) vel-
wta, Leptaene acuticuspidata? Meristella atoka?, Rhipidomoelloides
oblata, Strophonelle (8.)bransoni; one small solitary tetracoral and
a fragment of a phacopid trilubite, plus several pieces of some
large dalmanitid trilobite. The HC? residues yield a few arenaceous

Foraminifera.
HENRYHOUSE FORMATION (total thickness 247 feet)
T. Lithology: Fossiliferons, yellowish-8ray ... i cececeeemeeenenes 36 feet

(5Y 8/4) to pale greenish-gray (10Y 8/4) argillaceous calcilutite
{marlstone) with a few scattered beds of calcarenite. Average
grain-size of the calcilutite well below 1/16 mm; calcarenites
coarser, probably with a slightly reduced insoluble content. One
rock sample yvielded about 8% HCI insolubles; the washed residues
consist largely of clear, subangular, silt-size quartz; few arenaceous
Toraminifera. Rock is slightly dolomitic, the acid soluble portion
having 4.5% MgCOs Bedding nodular, up to 2 or 3 inches in
thickness. No chert observed.

Remaris: There is no lithologic break discernible between unit T,
which carries a characteristic Henryhouse fauna, and unit U, which
carries a typical Helderbergian fauna.

This interval is lithologically somewhat unusual for the
Henrvhouse in having some beds of calcarenite. T is similar to
the underlying 8, from which it is separated for collecting only.
Fossils: This interval carries a large fauna of brachiopods, all
being typical Henryhouse species: Atrypa tennesseensis, Steger-
hynchus carmelensis, Coclospira saffordi, Dictyonella gibbosa,
Dicoelosia olklakomensis, Schuwchertelle attenuata, Homoeospira
subgibbosa, Isorthis arcuaria, Leptaena oklahomensis, Lissatrypoi-
dea concentrica, L. henryhousensis, Merista oklahomensis, Resserella
brownsportensis, Ptychoplenrella rugiplicata, Strizelle aculisuicata,
Rhipidomelloides henryhousensis, R. subtrianguloris, Sieberella
roemeri? In addition to the brachiopods, one specimen of Pleuro-
dictyum and a small horn coral were collected: also one snail and
a few Bryozoa.

S. Lithology :Yellowish-gray (5Y 8/1) i ereeemeeaana 20 feet

fossiliferous calcilutite with a few beds of calearenite. A peel of
the calcarenite shows over 60% fossil debris, the remainder of
the rock being composed of finely divided carbsnate ; many different
kinds of fossils present, but pelmatozoan plates predominate : minor
silicification. One speciment tested for HCI insolubles yielded about
14% ; washed residues largely clear, subangular, silt-size quartz; no
Toraminifera observed. Rock is slightly delomitic. the acid scluble
portion with about 8% MgCOa.
Remarks: This umit is like T above from which it is separated
for collecting purposes; it grades into the underlying beds from
which it differs only in having beds of calcarenite. S has weathered
to form a partial glade.
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Irossils ;. All of the fossils collected from this interval are typical
Henryhouse species with the exception of a single piece of a
Levenca which was c¢ollected loose on the surface and which
probably represents float from the overlying Helderberg strata.
Ileven species of brachiopuds, Atrypa fcnncssecensis, Anastrophia
deliceter (immature specimen), Dicoclosie olklahomensis, Homo-
eospire sp., H. subgidbbosa, Isorthis arcueria?, Resserelle brown-
sportensis, Ptychoplcurelle rugiplicata, Rhipidomelloides henry-
housensis, R. subtriangularis, Sicberelle sp. In addition several
small horn corals, a gastropod and several Bryozoa ; one Pisocrinus
and several fragments of trilobites including Calymene sp. and
the pygidia of Fophacops sp.

R. Lithology : Fossiliferous. vellowish-gray. ..o

{HY 6/1) marlstone. Omne specimen tested for HC! insnlubles, about
10% ; washed residues almast entirely & clear, silt-size, subangular
quartz; no Foraminifera obgerved. MgCO; - 1.2%. Bedding
nodular, up to 4 inches in thickuess,

Remarks . This interval completely exposed in a low bench, It is
similar to 8 but lacks the beds of calcarenite; it is like unit Q
although better exposed; separated from the latter primarily for
collecting,

The beds, like most of the marlstone exposed in this section,

are a yellowish-gray (3Y 8/1) on a fresh surface; this marlstone
tends to lose its yellowish cast when weathered, being either a
medium gray (N6) to a light olive gray (5Y 6/1).
Frossils : 18 species of brachiopods. all typical Henryhouse species
(with the exception of the ?OQrthostirophic) collected from this
interval: Afrype fcenncssecensis, Strophonelle prolongata, Anasiro-
phia sp., Stegerhynchus altisuleate, ? Delihyris kozlowskii (im-
mature specimen), Fardenia reedsi, Homocospira foerstei, Leptacna
oklahomensis. Lissostrophia (L.) cooperi Meriste sp.  Orthos-
trophia % sp. (fragment of a brachial valve) Resserella brown-
sportensis, Ptychoplewrelle  rugiplicuta. Stizella  contisulcata,
Rhipidomelloides henryhousensis, Sieberelle sp., Schizoramma hamd,
Strophonelle sp. In addition several corals including different
species of Faveosites, Heliolites and small horn corals: one specimen
of Calymene sp.: Pisocrinus quinquelobus and P. ¢f. P. gorbyi,
and FEucalyptocrinus milliganae?: one sponge (Hindia?), several
Bryozoa, and a few gastropods.

(10Y 8/2) to vellowish-gray (5Y 8/1). fossiliferous marlstone.
Except for the fossils this rock is entirely fine-grained. well below
1/16 mm. Insoluble residue approximately 14%: no arenacenus
Toraminifera observed in the residues which are similar to those
from the strata above and below. Bedding nodular. up to 3 or 4
inches.

Remasrks: This interval is about 60 percent covered: it forms
a glade with scattered crops. @ forms the base of the glade along
the north side of Chimneyvhill Creek; P below makes a cliff going
down to the stream. There is no lithologic break between P, Q@ and
R : the separation is for collecting only.

Fossils+ A large, representative Henryhouse fauna collected from
Q. Eighteen species of brachiopods: Strophonella Inchlichi?, 8.
prolongate, Atrypae tennesscensis. Coclospira saffordi, ‘“Cema-
rotoechia” filistriata, Delthyris koglowskii, Dictyonella gibbosua,
Fardenia reedsi, Homoeospira foersteif. Howellella Tienryhousensis,
Tsorthis arcuaria. TLeptacena oklalomensis, Lissostrophia (L.)
cooneri, Resserclle brownsporiensis, Plychoplewrella rigiplicata,
Rhipidomelloides Tenvylousensis, Pseudodicoelosia ollahomensis,
Qechizorammea  hami. Several corals including specimens of
Favosites: the trilobite Calymene sp.: a number of specimens of

Party covered. I’ale. greenish-yellow i 19 feet
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Piscorinus including specimens of P. quinqguelobus and P. gorbyi;
Lecanocrinus sp. and several gastropods and Bryozoa.
P. Lithology : Grayish-yellow (5Y 8/4) 0o 23 feet

yellowish-gray (BY 7/2) fossiliferous = marlstone. One sample
tested for HCI insolubles, 21% ; washed residues consist largely
of clear, silt-size quartz fragments with some mica; no arenaceous
IFeraminifera observed.

Remarks: This interval forms a cliff extending from the stream
level up to the lowest glade exposure. All of the beds below P
were measured in the bed of Chimneyhill Creek extending to the
west, and all above were measured in the scarp face going north
up to the Bosis A’Arc cherty beds which cap the ridge. There is no
lithologic break between O, P and Q, the separation being for
convenience in measuring and for collecting.

Irossils : All of the fossils from this interval were collected in situ.
A moderately large fauna collected, all being charaeteristic
Henryhouse species. Brachiopods: Strophonelle prolongate, An-
astrophia delicata, Atrypa fennesseensis, “Camarotocchie” sp.,
Homoeospira foerstei? (immature specimen), H. subgibbosa,
Leptacna oklahomensis. Resserclla Ubrownsportensis, RRipidom-
elloides nhenryhousensis, Schizorammae hami, Sicberella roemeri.
Corals; a few colonial specimens, plus some small horn corals;
one Calymene sp. and a few specimens of Bryozsa, gastropods and

pelecypods.
O. Lithology 1 COVEIEA_ . ..o 16 feet
N. Litholoyy : Pale, greenish-yellow (10Y 8/2) oo 20 feet

tn yellowish-gray frssiliferous marlstone. One rock specimen
tested for insoluble residues, approximately 13% : MgCQO. - 4.5%.
Washed HC? residues mostly subangular, silt-size quartz with
some mica; no arenacensus Foraminifera observed. Evenly bedded,
nodular; beds to 3 inches in thickness,

Remarks: This unit lithologically like the beds above and belovw,
although it may be slightly thinner-bedded ; separated mainly for
collecting. Measured along the south bank of Chimnerhill Creek.
Fosgils: Only a few fossils collected, all in situ. All are typical
Henryvhouse species. Brachiopods: Anestrophic delicate, Res-
serella sp., Sicberella romeri?, Trilobites: Calymene sp. Several
Bryozoa specimens.
M. Lithology: Yellowish-gray (5Y 8/1), fossiliferous.....ooooooeooo 26 feet

marlstone in beds up to 6 inches thick. One specimen tested for
HCI residues gave 22.5%. Rock is dolomitic, one specimen yielding
9.7% MgCOs. Washed HC1 residues mgstly clear, subangular.
silt-size quartz fragments with some mica.

Remarks: This unit like the beds above and below except for
slightly thicker bedding. It was measured along the south side of
Chimneyhill Creek.

Fossilg: A small fauna was collected in sitm from the upper 6 feet
of this unit; includes nine species of brachiopods, all typieal
Henryhouse species: Strophonella laxiplicata, S. prolongata, An-
ostrophia delicata, Atrypa tennesseensis. Stegerhynchus carmelensis
Lissostrophia (L.) cooperi, Stropheodonta (B.) attenyaia. In
addition a few small tetracorals, some Bryozoa and a single
trilnbite pygidium collected.

L. Lithology: Covered..... ..o e e reneeens 17 feet
K. Lithology: Yellowish-gray marlstone. ... ... et .2 feet

Remarks: Like beds below; separated for collecting.

Fossils : Small fauna collected in situ; all species typical of the
Henryhouse. Strophonella "laziplicata, 8. loeblichi, Anasirophia
delicata; Calymene sp.; few Bryozoa.
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J. Lithology: Yellowish-gray (5Y 7/2.t0 B5Y 8/1 ) s 15 feet
fossiliferous marlstone with nodular bheds up to 3 inches in
thickness. One specimen tested for HCI residues, 31%; washed
residues almoest entirvely clear, subangmular quartz (silt-size) with
some mica ; no arenaceous Foraminifera observed. Dolomitic, one
spécimen with 11.6% MgCO: Acetic acid rosidues did not yield
conodonts.

Remarks: This unit like the beds above and helow, being separated
for collecting. It was measured along the ncrth bank of Chimney-
hill Creek.

Fossils: A small fauna collected in situ. Typical Henryhouse
collection: Alrypa sp., Sitrophonella prolonnate, Dicoelosia olla-
homensis, Lissatrypoidea decaturensis, Merista sp., Plychonleurella
fruﬂplwata Sieberella roemeri?; Calymene sp., Hophacops sp., and
a few Bryczoa.

1. Lithology: partly covered. Some exposures Of ... 14 feet
yellowish-gray fossiliferous marlstone. One specimen tested for
HCI residues, 14%; washed residues mostly subangular, silt-size
quartz fragments with some mica. Beds nodular, less than 3
inches in thickness.

Remarks: Some 50 to 70% of this interval is covered; it is similar
to the beds above and below from which it ‘was separated because
it is partly covered, and for collecting.

Fossils: A small Henryhouse fauna collectecl in situ; this consists
of a couple of incomplete specimens of Calymene sp., one snail,
a few Bryozsa, and the following 7 species of brachiopoeds: Afrypa
tennesseensis, Stropheodonta (B.) atienuata, Delthyris? sp., Dicty-
onclle gibbosa, Leptaenae oklaliomensis, Sieberella roemeri? Stro-
phonella prolongata.

H. Lithology: Pale greenish-yellow (10Y 8/2)} 10 oo 19 feet
yellowish-gray fossiliferous marlstone with nodular beds up to 2
inches. One specimen yielded 12.8% HCI residues; washed
residues mostly clear, subangular, silt-size quartz fragments with
some mieca ; no arenaceous IMoraminifera observed.

Remarks; Similar to beds above and below although the bedding
may be somewhat more nedular than below ; measured in the bed
of Chimneyhill Creek.

Fossils : This interval contains Resserella brownsporiensis. Dicoel-
osia oklahomensis, Sieberella sp., Anastrophic delicata and Fardenia
sp.: also = few trilobite fragments, including Cealymene? sp.

G. Litholnay: Yellowish-gray (5Y 7/2 t0 BY 8/1) oo 12 feet
fossiliferous marlstone. One HCI residue calculated, 14.5%;
washed residues entirely silt-size, clear subangular cuartz frag-
ments with a few pieces of mica; acetic residues similar to HCI1,
no cnonedorts or arenaceous Foraminifera cbserved. One peel
prepared which shows a rock compnsed of finely divided (silt
and smaller) carbonate with silt and clay size 'nsoluble fragments.
Seattered through this matrix are larger fossil fragments., some
beine concentrated into irregular seams or beds: however. in
general the fossil material seems to be semewhat randomly
disnersed through the rock. Bedding nodular, up to 4 inches in
thickness.

Remarks : This unit is faunally and lithologically similar to ™ from
which it is separated for collecting purposes only. G is both
lithologically and faunally distinct from T: see under Remarks
for F. G. measured on the gouth bank of Chimneyhill Creek.
Fossils : Typical Henryhouse fauna: includes a few............ 12 feet
small,” horn corals, gastropods, Bryozoa. Calwmene sn., and a
fragment of a dalmanitid cranidium. The folowing brachiopnd
fauna collecied in situ: Strophonelle lazinlicate, 8. nrolongaia,
Atryne tennesseensis, Isorthis arcuaria, Leptaenc oklnhomensis,
Lissatrypoides henryhousensis, Nenospira parvula, Rhipidomel-
loides henryhousensis, Sieberella roemerit.
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CHIMNEYHILL FORMATION (total thickness 63 feet)
CLARITA MEMBER (total thickness 36 feet)

F. Lithology: Pale orange (10YR 8/2), vichly..oooooooo

fossiliferous calcilutite with scattered pink pelmatozoan plates
Peel shews fossil fragments irregularly set in a fine-grained matrix
(below 1/16 mra) ; rock predominantly composed of fossil material,
being a bioclastic limestone. One HCI residue - 4% % : washed
residues largely silt-sized, subangular quartz; some dark minerals
present including a dark mica; arenacesus Foraminifera common
in the HC! residues and in the acetic residues; no conodonts
observed in the latter. Dolomite content low, MgCO; content less
than 1%.

Remarks: This unit is exposed in the bed of Chimneyhill Creek
some 200 feet east of the road; it may be observed in contact with
the beds above and below. The upper contact is an abrupt cone,
and unit I is lithologically distinet from G: (1) insoluble residue

much Iower, less than one-half of the lowest Henryhouse residue

recorded from section P1; (2) presence of pink pelmatczoan
fragments (3) arenaceous Foraminifera common in the HC1 and
acetic acid residues; also probably a higher percentage of dark
minerals in residues; (4) fossil content of rock is higher. 1In
addition to these lithologic differences the fauna is entirely dif-
ferent (see below), thus I is sharply marked ¢ff from &. This
unit is like the underlying beds in its low insoluble content,
high fossil content, pink pelmatozoan plates; the fauna of I is
somewhat different from X (see below), but this is probably only a
minor biofacies of the Clarita member. This particular bed and
fauna has not been found at the top ¢f the Clarita member else-
where.

Fossils: A moderate megafauna broken out of F, being composed
prredominantly of brachiopods and trilobites with some snails and
a few cephalopods. I have not yet studied this fauna in detail,
but a preliminary check indicates mnone of the brachiopods are
conspecific with those of the Henryhouse, but dees show a re-
semblance to the St. Clair (Arkansas) brachiopod fauna. Pro-
visional identifications show species similar to (perhaps identical
with} Tviplesia praccipte Ulrich and Cooper; “Spirifer (Delthyris)
sulcatus”™ of Thomas (not Hisinger) : “Camarotoechia’ arkansana
Thomas; “Caemarotoechie’” marginate Thomas: also a fragment of

‘a. Dictyonella (almost certainly not D. gibbosa). and specimens of

Meristella? sp. The Eospirifer which is present in the underlying
unit £ not observed in 1.

‘Arenaceous Foraminifera are common in the acetic and XICI
residues, most being elongate tube-like types or irregular sub-
spherical types. No conodonts observed in the acetic residues,
but presumably they could be recovered by the use of ~heavy
liquids.

E. Lithology: Orange pink (10R 7/4) fossiliferous..........oooo. 1

calcarenite with many pink (actually orange pink) pelmatozoan
fragments. TFragments average 1 to 2 mm in diameter, but scme
parts quite coarse-grained and range into a calcirudite, whereas
other parts are finer and grade into a calcilutite. Peel shows
much fossil debris,. commonly set in clear calcite; some of the
fossil pieces are incomplete, due either to breakage or to recrystal-
lization (or a combination thereof). One HCI residue calculated -
less than 1% ; washed residues with eclear, subangular silt-size
quartz, and some opaque white to yellowish mineral, perhaps a
type of chert or the result of incomplete silicification; also some
glauconite, dark:-mica and pyrite; arenaceous Foraminifera com-
mon,-the mgost numerous type being -elongate, tube-like forms.
Acetie residues with conodonts, which appear to be of the common
Clarita types. )

b feet
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This unit is evenly bedded with the beds ranging up to 6 or
8 inches in thickness.
Remarks: E is well exposed in the bed of Chimneyhill Creek. Its
upper contact with F is marked by a change in color and in
texture; however, both units are bioclastic limestones. The lower
contact with I is not conspicuous, being principally a change
in texture.
I'ossils : A small fauna was broken out of the lower 10 feet. It is
composed predominantly of trilobites with some brachicpods and
snails; I have not studied the fauna in detail but one of the
brachiopods is an FHospirifer similar to (or perhaps identical with)
one from the 8t. Clair of Arkansas. This brachiopod not observed
from beds I", and most, if not all, of the brachiopds from F have
not been identified from E.

Arenaceous IForaminifera common in the HCI and acetic
residues, and conodcnts abundant in the acetic residues.

D. Lithology: Tossiliferous caleilutite wWith. ..o, 19 feet
sciattered pink pelmatozoan fragments. IFresh surface yellowish-
gray (5Y 7/2) with many pelmatozoan plates, most being a
moderate-orange (10R 7/4) to moderate-reddish-orange (10R
6/6) : these plates are commonly a millimeter or twe in diameter.
The texture of this rock, excluding the fossil fragments, is well
below 1/16 mm. It is evenly bedded, the beds generally ranging
from 1 to 6 inches in thickness. One specimen tested for HCI
insoluble residue gave 3% ; washed residues largely clear, silt-size
subanguiar quartz fragments with some glauconite and other dark
minerals: arenaceous Foraminifera common. The acetic acid
residues are composed largely c¢f arenaceous Foraminifera, cono-
donts and inarticunlate brachiopods.

Remarks: I} is well exposed in the bed of a small stream which
enters Chimneyhill Creek from the south: the top I is near the
junection of this stream with Chimneyhill Creek. It is separated
from E on the basis of texture, ID being a finer-grained rock than
E. The base of D is marked by a small indentation probably in-
dicating a slightly more shaly zcne: this argillaceous zone at the
base of the Clarita is common in many areas and is everywhere
included in the Clarita.

IFossils : The rock is richly fossiliferous, a bioclastic calearenite,
but it is almoast impossible to break out specimens due to its fine

texture.
COCHRANE MEMBER (total thickness 18 feet)
C. Lithology : Tine to medium-grained calcarenite ... ... 18 feet

with many grains of glauconite. The texture is variable, but av-
erages 1 to 2 mm in diameter. Weathered cclor is a mediam
gray (N6), and the fresh surface is a light gray (N7 to N8),
scattered through this rock are orange-colored fragments, some
of which can be demonstrated to be pelmatozoan plates. Peels
show that this rock has a fragmental texture, many of the frag-
ments being pelmatozoan plates; there appears to have been some re-
crystallizaticn as the boundaries of the plates are commonly
obscure. This rock yields less than 1% insoluble residues; washed
residues largely glauconite grains, most being less than a milli-
meter in diameter; the glauconite grains are commonly rounded,
many botryoidal; some are clearly the filling or steinkerns of
shells, mostly snails or ostracods: some are in the form of sponge
spicules which may be the filling of a hollow spicule, or may be
replacement (pl. XVII) ; along with the glauconite are some clear,
subangular, silt-size quartz fragments; also minor pyrite and
limonite. The acetic acid residue is considerable, much being in
the form of pelmatozsan plates (the MgCO; content is low, slightly
over 1%).
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Bedding irregular, commonly obscure, in beds to 2 or 8 feet.
A few, irregular nodules of chert present.
Remarks: This unit is easily distinguished from the overlying
Clarita by its thicker, more irregular beds; much higher glauconite
content; gray color. It is alse sharply marked off from the
underlying Keel oolite.
Fossils: C is highly fossiliferous but its dense texture makes it
difficult to impossible to collect satisfactory specimens. :

KEEL MEMBER (total thickness 4 feet)

B. Lithology: Light-gray (NG to NT) 00LtiC.. oo, 4 feet
limestone. Peels show that the oolites are mostly spherical,
ranging up- to 1.5 mm in diameter. They are packed closely
together, the matrix filling the interstices being largely a trans-
lucent calcite. Many of the oolites have a core, some of clear
transparent material, and some a fossil fragment (ecommonly a
pelmatozoan plate). The shape of the oolites is variable, the
larger c¢nes being circular in cross section, but the smaller ones
are generally irregular. This irregular shape is generally con-
trolled by the shape of the core and some appear to be nothing
more than some fragment, fossil or otherwise, with a thin coating
of ‘the granular ‘“colite” ‘material; with increased size the shape
tends to become more spherical. Some fossil debris present. HCI
insoluble content low, less than 1% : the washed residues mostly
irregular knots of incipient silicification. MgCOs; content low,
about 1%.

Remarks: Unit B is easily distinguised by its oolitic character.
Fosgsils: There are fossils present in B, but it is practically im-
possible to ccllect satisfactory specimens due to the dense texture.

IDEAL QUARRY MEMBER (total thickness 5 feet)

A. Lithology: Brown-weathering bioclastic calearenite.. oo, 5 feet
grading upwards into an oolitic limestone. Thin sections show
much fossil debris, mostly pelmatozoan plates, set in a matrix
which is partly clear calcite, partly brownish, finely divided
carbsnate.  Color ¢n a weathered surface is an olive gray
(6Y 6/1) mottled with light-brown (5Y 6/4), which on a fresh
surface becomes a light-brown (5YR 4/4 to 5YR 5/6). One
ingoluble residue, 1.3%; residue mostly a rusty brown, spongy
material, possibly limonite, with some silicified fossil debris.
Dolomite content low, less than 1%.

Remarks: Mast of unit A is lithologically distinet from the over-
lying B, but in its upper part it grades into that member so the
contact between the two is obscure. Covered below.

The type section of Maxwell’s Hawking member is in the
NEY% sec. 8, T. 2 N., R. 6 I., which is about 14 mile ssuth of P1-A.
Fossils: A small fauna was collected from A, some specimens
being broken out of the rock and some being obtained by etching
(the silicification is not very complete). This fauna has not been
studied in detail, but provisional identifications indicate Clorindg
cf. €. thebesensis, Dictyonelle sp., Modiolopsis? sp., plus a few
snails. ] '

Covered (probably SYLVAN SHALR)

STRATIGRAPHIC SECTION P2

South of Rittstown

Described by T. W. Amsden, Dec. 16, 1955; collection made from this
section by T. W. Amsden and W. E. Ham, Oct. 14, 1955. This section
covers fthe strata exposed in a small quarry located about 200 feet east of
Oklahoma Highway 99, about 3 miles south of TFittstown, Pontotoe County,
Oklahoma: NEY NW14 sec. 12, T. 1 N.. R. 6 E., approximately 1,000 feet
south of the junction of Oklahoma Highways 99 and 61. (Amsden 1958A,
p. 34: 19588, p. 38). :
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This is an important location because a large fauna has been obtained
by etching from the basal few feet ¢f the Cravatt member (P2-B).

HUNTON GROUP

BOIS D’ARC FORMATION —Cravatt member: yellowish-gray, fossil-
ferous marlstone with some beds of calearenite; ncdules of brown-
weathering porous chert; silicified fossil present.

B S O

HARAGAN FORMATION: yellowish-gray, fossiliferous wmarlstone.
P2-A

Covered.

STRATIGRAPHIC SECTION P3

Cedar Hill

Described by T. W. Amsden, April 11-14, 1956. On the Lawrence
uplift, about 3 miles scutheast of Lawrence- Quarry. It begins in the NE
NW sec. 9, T. 2 N, R. 6 E, on a small NE flowing tributary of Chimneyhill
Creek; it extends NI along this stream to the road (boundary of secs. 9
and 4), and then north up the scarp face to the top of Cedar Hill (SEY of
sec. 4), a hill capped by basal Bois d’Arc strata (unit Y which is the same
as the basal part of unit AA) ; at this point the section was offset along the
Bois d’Arc-Haragan contact to stream level, the section then extending N
along Chimneyhill Creek to the Woodford contact (NE¥4 sec. 4, T. 2 N.,, R. 6
E.). Tor further details on the location of this section see the geologic map,
panel II, plate A. Henryhouse-Haragan contact shown in figure 56.

The entire stratigraphic section from the Cochrane member ¢o the
Woodford was coliected and described in detail, but only the part covering the
Bois d’Arc formation is here repeated in detail; only a summary of the
Henryhouse stratigraphy is included because the lithologic and faunal
characters of these strata are almost identical to those at P1, located about
a half mile west of 3 (see description under P1) ; the total thickness of
the Henryhouse formation is similar on the two sections, 233 feet being
measured at 3 and 247 at P1.

I have calculated the HCI residues for a number of Bois d’Are rock
specimens (fig. 40), but no rock samples have been tested for CaCO; and
MgCQO;. However, a channel sample from the Henryhouse was collected
along Chimneyhill Creek by W. E. Ham, and a rather complete chemical
analysis made by A. L. Burwell. This channel sample covered 40 feet of
Henryhouse strata taken from approximately the position of P3, and probably
covered about the same strata as those herein described as P3-Q to P3-U.
This sample yielded 21.3% HCI insolubles, 668.7% CaCO; and 9.5% MgCO0,;
for a complete analysis see Oklahoma Geological Survey, Mineral Report
28, 1955.

A summary of section P3 is given in Amsden 1958A (p. 35-36) ; see also
Amsden 1958B, fig. 2, p. 38-39.

WOODFORD FORMATION (contact with Hunton
exposed)
HUNTON GROUP (total thickness 390 feet using the
the Chimneyhill thickness of 63 feet obtained at P1)
BOIS D’ARC FORMATION (total thickness 90 feet)
FITTSTOWN MEMBER (total thickness 58 feet)

JJ. Lithology : Yellowish-gray (BY 8/1) €0 5 feet
grayish-orange (10R 7/4) fossiliferous calcarenite. HCI inscluble
residue 3%. Roeck dominantly a bioclastic calcarenite, the average
grain-size ranging from 0.5 to 1 mm, with much larger fossil frag-
ments. Considerable limonite (after pyrite) scattered thrcough the
rock, ‘

Remarks; This unit is exposed in a small stream entering Chimney-
hill from the west. The contact with the Woodford is well
exposed; the basal Woodford consists of a couple of inches of
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conglomerate with subangular to subrounded pebbles up to an inch;
the uppermost Bois d’Arc is slightly darker than below and with
more pyrite.

I'ossils : This interval carries a fairly typical Haragan brachiopod
fauna. The following species collected in situ: Orthostrophia
strophomenoides parva, Rhipidomelloides oblata, Strophonelle (S.)
bransoni, Leptostrophiac beckii tennesseensis, L. sp. 2, Leplaena
ct. L. rhomboidalis, Schellwienclla marcidule, Sphaerirhynchia
lindenensis, Camarotocchice sp., Howellella cycloptera, Meristella
atolha. ‘

I11. Lithology : Gray calcarenite like beds below. ...
HIL. Lithology: Yellowish-gray (5Y 8/ ) oo 1

GG.

) O O

ERE.

DD.

CC.

Tossiliferous calcarenite. Beds range from 2 to 6 inches in
thickness. Average grain-size about 1 mm, with larger fossil
fragments. . ‘

Remarks: This unit exposed along the west bank of Chimneyhill
Creek. There is no lithologic break absve or below, the separation
being entirely for collecting purposes.

Fossgils: The following brachispods collected in situ: Rhipidomel-
loides oblata. Platyorthis angusta, Sphaerirhynchia lindenensis,
Obturamentella wadei, Howellella cycloptere, Meristclla atoka,
Trematospira sp.

Lithology : Fossiliferous calearenite. .o e, 1
HCT insoluble residue 5%.

Remarks . This unit is similar to the rocks above from which it was
geparated for collecting purposes.

Fossils: The following brachiopods collected in situ: Platyorihis
angusta, Strophonellea (8.) bransoni, Leplostrophia beckii ten-
nesseensis, Leptostroplie sp. 2. Leptaena cof. L. rhomboidalis,
Sehellwienella marcidule, Obluramentelle wadei, Camarotoechia
8p., Costellirestra singularis, Meristella atoka, Neristella sp. 2,
Atrypa oklalhomensis, Hoicellella cycloptera.

3 feet

Lithology : Tossiliferous, argillaceous............ e 4 feet

caleilutite. HCI insolubles estimated to be about 20%. Fresh
color is a yellowish-gray (5Y 8/1) to grayish-yellow (5Y 8/4).
Remarks: This unit is exposed on the ncorth bank of a small
tributery entering Chimneyhill Creek from the west. It is fairly
typical marlst me lithol gy and is well marked from the beds above
and bhelow by its more argillaceous character.

Lithology - Trssiliferous, gray calcarenite .. ... ...
which is similar to unit GG. There are a few argillaceous
calcilutite partings. but most of this rock is a Iow-ingoluble
calcarenite.

Remarks: This is exposed in the small tributary mentioned above.
Fossils: The following brachiopods, all typical Helderbergian
species, collected in situ: Rhipidomelloides oblata, Platyorthis
angusta, Strophonelle (8.) bransoni, Stropheodonta (B.) gibbera?l.
Lissostrophia (I.) -lindenensis. Leptostrophia beckii tennesseensis,
Leptostrophia sp. 2, Leptacnae c¢f. L. rhiombdoidalis, Schellwienella
mareidula, Sphaerirhynchia Tndenensis. Obluramentelle paded,
Costellirostra singularis, Howcllella cycloptera, Meristélle atola,
Meristella sp. 2

LAthologry . Coverel. i e ee et e e
Lithology : Yellowish-gray (5Y 8/1), fassiliferons....ooeecininae 1
calearenite with a few beds of argillaceous calecilutite; beds from
2 to 8 inches. Grain size generally less than 1 mm with much
larger fossil fragments. Color, fresh surface, yellow gray (5Y 8/1).
Remarks: This unit is exposed along the east bank of Chimney-
hill Creek: the lower part is well exposed but the upper part has

5 feet

some cover. It differs from the underlying beds in its reduced.

ingnluble content: it is also somewhat thicker-bedded and coarser-
erained (pl. VII, fig. 2).
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I'ossils : Typical Helderbergian fauna collected in situ: Rhipidomel-
loides oblate, Gypidula sp., Leptostrophia beckii itenncsseensis,
Sechellwicnella  murcidula, Sphaerirhynchia lindenensis, Oblura-
mentella wadei, Kozlowskiclling (M.) velata, Howellella cycloptera.

CRAVATT MEMBER (total 32 feet)

BB. Lithology: Tossiliferous, argillaceous eenrneeen e 200 fe0t

caleilutite with seme beds of calcarenite, the latter with a reduced
ingoluble residue. One specimen yielded 289% HC1 insoluble
residues. Richly fossiliferous: one peel shows well over 70%
fossil debris.
Remarks: This unit is exposed in a cliff face on the east bank of
Chimneyhill Creek. It differs from the overlying beds in being
predominantly an argillaceous calcilutite or marlstone whereas
the beds above are largely calcarenites with a reduced insoluble
content. It is very much like AA below, differing only in the
absence of chert. From BB to the Woodford contact there is
little or no chert present.

Figu e bo. 1ien.yiouse-naiagan contact on secuon 3, near the top of

) Cadar Hill. The contact (P3-W with P3-X) lies near the

bss> of the small, pitted scarp face. The lower arrow points

t~ a compass resting on the bed from which Henryhouse fossils

(P3-W) were collected; the middle arrow points to a 6 foot

tape case resiing on the hed from which Haragan fossils (P3-X)

were col'ected. The upper arrow poeints to a pencil resting on

the hasal cherty beds of the Bois d’Arc formation (P3-AA;
iMuct-ated cn plate VI figure 2).
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Fossils: Scyphocrinites bulbs (Camarocrinus) commen. Also a
number of brachiopods, all similar to those from the Haragan.
Rhipidomelloides oblate, Leptaena cf. L. rhomboidalis, Sphaeri-
rhynchia lindenensis, S. glomerose, Atrypa oklehomensis, Koz-
lowskielline (M.) wvelate, Meristelle atoka.

Lithology : Yellowish-2ray (5Y 8/1) 0o 12 feet
grayish-yellow (3Y 8/4) argillaceous calcilutite or marlstone with
many nodules of brown-weathering, porous chert; chert in the
form of irregular nodules, elongate in the Dbedding plane (pl.
VI, fig. 2).

Renwarks: This unit is distinguished from the underlying Haragan
strata solely on the basis of chert. Unit AA is completely exposed
in contact with the Haragan strata on the west bank of Chimney-
hill Creek. The lower 5 or 6 feet of AA (equals Y) is also
exposed at the top of Cedar Hill, including the contact with the
Haragan. Section I8 was measured up the scarp face (i.e. the
south face) of Cedar Hill, and was then offset along the Haragan-
Bois d’Are contact to the west bank of Chimneyhill Creek, con-
tinuing north along the Creek bed.

Note: The uppermost Henryhouse strata, all of the Haragan,
and the lower part of the Bois d’Arc beds are completely exposed,
both at the top of Cedar Hill and along Chimneyhill Creek
(Amsden 1957, p. 30). The Haragan-Bois d’Arc contact (i.e. contact
of units X and AA) is drawn at the lowest chert bed (pl VI,
fig. 2); however, the Henryhouse-Haragan contact cannot be
determined on the basis of lithology, but faunally this contact is
well marked and can be located within a foct or s); see figure 58.
I'ossils : The following brachiopods collected in situ: Levenea sub-
carinata pumilis, Rlipidomelloides oblate, Dicoclosia wvarica,
Platyorthis angusta, Strophonelle (S.) bransoni, Leptaene cf.
trhomboidalis, Fatonie exserta, Meristelle atoka.

HARAGAN FORMATION (total 4 feet)

X. Lithology: Yellowish-gray, fossiliferous, ... ..o 4 feet

argillaceous calcilutite or marlstone. No chert present.
Remarks: This unit separated from the beds above because it has
no chert. Lithologically it is like the underlying Henryhouse beds
from which it is separated on the basis of its fossils. See Remariks
under AA: figure 56. :
Fossils: A small Haragan fauna collected in situ: Levenea sub-
carinate pumilis, Schuchertelle haraganensis, Lepteena acuti-
cuspidata?, Meristella atola.

HENRYHOUSE FORMATION (total thickness 233 feet)

W. Lithology : Yellowish-gray, fossiliferons. ..o 3 feet

argillaceous calcilutite.

Remarks: Lithologically like the overlying strata but ecarries a
Henryhouse fauna: similar to beds below from which it was
separated for collecting purposes. Measured at top of Cedar Hill
See Remarks under AA: figure 56.

Fogsils: A small fauna collected in situ; all appear to be typical
Henryhouse species. Isorthis arcuarie (a dozen specimens, several
being complete well-preserved shells; these are typical representa-
tives of this species in all respects, including size). Lepteena sp.,
Chilidiopsis sp., Rhipidomelloides sp.. Cocelospira saffordi.

V. Lithology : Yellowish-gray (5Y 8/1) argillaceous. ... ooeeron.. 10 feet

calcilutite.

Remuarks: This is typical marlstone lithology, being similar to the
beds above and below: separated for collecting cnly.

Fossgils: Small Henryhouse fauna collected in situ. A#rype sp.,
Dictyonelle gibbosa, Isorthis arcuarie, Lissalrypoidea concentrica,
Leptaena sp., Resserelle Trownsportensis, Strizella aculisuleata.
Also a few snails and some small, horn corals.



SECTION P3 275

The remainder of the Henryhouse formation, included under units P3-U to
P3-D, is composed of yellowish-gray marlstone like the beds above. TFor pur-
poses of description and collecting a number of separate units were recognized,
but as these are all essentially the same no additional lithologic description
is given (a detailed description of the Henryhouse is given under PI, located
about a mile west of P3). A large fauna, predominantly brachiopods, was
collected from this part of the Henryhouse. The following brachiopods were
found in units P3-U to P3-D: Anastrophie delicata, Atrypa tennesscensis,
“Camarotoechia” ollahomensis, Delthyris kozlowskii, Dictyonella gidbbose,
Dicoelosia oklahomensis, Furdenia reedsi, Isorthis arcuarie, Homoeospira
subgibbose, Leptuena oklauhomensis, Lissostrophie (L.) coopert, Lissetrypoidea
henryhousensis, L. concentrica, Meristina? roemeri, Merista ollahomensis,
Resserelle  brownsportensis, Rhipidomelloides subiriangularis, R. henry-
housensis, Sieberelle raemeri, Strizelle acutisulcata, Strophonelle laziplicaia,
8. prolongata, Stegerhynchus altisulecata. Also some corals, Bryozoa and

trilobites.
feet abuve base of formation

P3-U s 214-220
) S 201 AU US VORI 204-214
P e et 187-204
PR et 181-187
P-Q e 168-181
P3P oo e an e 155-168
PB-O e 119-155
PN e 113-119
o . U OU 103-113
o B OSSR UPP 83-103
P e e R1-83
3 VPO VPRSI 52-81
| &2 5 U U T UVUR RS 49-52
PB-H et et eea e 45-49
P3-G (see plate IV, fig. 2) ... 24-45
B 2 2 AUV SOV P 19-24
P3-D 0-12

CHIMNEYHILI. FORMATION

CLARITA MEMBER (total 47 feet)

C. Lithology : Pinkish-gray (5Y 8/1) to pale orange............oee 45 feet

{(10YR 8/2) caleilutite and calecarenite with scattered pink pelmato-

zoan plates. Evenly bedded. beds. from 2 inches to 8 inches
(pl.ITX, figs. 1. 2). The lower 15 feet is all calcilutite, the upper

30 feet a mixture of calcilutite and calcarenite.

Fossils : This rock is highly fossiliferous but it is difficult to break

out specimens. A few specimens of Bospirifer and one questionable
Onychotrete sp. collected ; also a few snails and trilobites.

B. Lithology : COVere....o.oooiioiiir e eeteeet oo e taaassnasssma e ammme e 2 feet
Remarks: This probably represents the shaly zone at the base of
the Clarita,

COCHRANE MEMBER

A. Lithology : Pale-orange (I0YR 8/2) f0. et
yellowish-gray (5Y 8/1) fossiliferous calcarenite. Grain-size
averages 0.5 to 1 mm. with much larger fossil fragments. Dark-
green glauconite dispersed through the rock, mostly in rounded
nodules up to 0.5 mm. Pink pelmatozoans common in parts of
the rock. Bedding variable, up to 6 inches or so in thickness.
Remarks : The base of the Cochrane is not exposed in the vicinity
of section I’3. At P11 this member is 18 feet thick.

Covered.



276 SECTIONS P4, P5, P6

STRATIGRAPHIC SECTION P4*

Small quarry southeast of Cedar Hill
Section described by T. W. Amsden, April 19. 1956. TLocated in a
small quarry on the southeast side of the road, SW¥% SW14 sec. 3, T. 2 N.,
R. 6 E., Pontotoc Ciunty, Okla.; panel II, plate A (Amsden 19384, p. 39;
19588, p. 33).

EOIS D’ARC FORMATION

CRAVATT NEMBER: Yellowish-gray, argillaceouns, fossiliferous
calcilutite with nodules of brown-weathering, tripolitic chert.
This rock is highly fossiliferous and some snails, trilobites and
the following brachiopods were collected : Orthostrophia stropho-
menoides parva, Meristelle sp. 2, Rhipidomelloides oblata, Lep-
tostrophia beckii tennesscensis, Strophonelle (8.) bransoni

PG e
HARAGAN AND HENRYHOUSE FORMATION: covered.
P e 14 feet

HENRYHOUSE FORMATION : Yellowish-gray fo pale, greenish-gray.
fossiliferous marlstone, Two snails, a specimen of Calymene sp.
and the fcllowing brachiopods collected : Dictyonelle gibbosa,
Homoeospire subgibbosa, Isorilis arcuaria, Iissatrypoidea comn-
centrica, L. henryhousensis, Leptaena oklalomensis, Merista okla-
homensis, Meristina roemeri, Resserclla brownsportensis, Strizella
acutiscenleta, R. subtrieangularis. - Also a few small horn corals.
P A e, 0 to 15 feet above base of section

COLLECTION P5

Southeast of Lawrence

Henryhouse collection made by T. W. Amsden from a glade about 1%
miles southeast of Lawrence: NW1%4 NWY% see. 5. T. 2 N, R. 6 B,
Pontotoc County, Okla. (panel II; plate A). 'This glade partially exposes
about 30 feet of Henryvhouse strata consisting of yellowish-gray marlstone in
beds to 2 fo 3 inches. The base of this exposure lies 40 feet (stratigraphic-
ally) above the Henryhouse-Chimneyhill contact. A typical Henryvhouse
fauna collected here, including 2 snails, 2 trilobites, several small horn
corals, a number of Bryozoa. and the following brachiopods: Strophonelle
lamiplicata, Afrypa tennesseensis.,  Dieoclosia oklahomensis, Howellella
henryhousensis, Leptacne oklahomensis. Lissostrophia {I.) cooperi, Recsser-
ella browmnsportensis, Pseudodicoclosia ollahomensis.

COLLECTION P6

Southwest of Cedar Hill

This is a Henryhouse glade located just shuth of the road: SE% SWig
sec. 4, T. 2 N, R. 6 E., Pontotoc County, Oklahoma (panel II, pl A).
The glade partially exposed 10 to 12 feet of highly fossiliferous., yellowish-
gray marlstone. The base of the glade lies 15 feet (stratigraphically)
above the IHenryhouse-Chimneyhill eontact (Amsden 1958A, p. 36).

A large Henryvhouse fauna was collected by T. W. Amsden, C. C.
Branson and W. E. Ham: these fossils were collected loose on the surface,
but the relation of topography to geology are such that it is certain these
specimens are, for all practical purposes, in situ. This collection is im-
portant because it is one «f the few places where the lower part of the
Henryhouse yields numerous fossils: it clearly shows that many of the
characteristic Henryhouse brachiopod species range throughout the formation
(compare to the fauna ccllected from the uppermost Henrvhouse strata, sec-
tions P1 and P3).

The collection includes many Bryozoa, a few horn corals. 2 species of
Pisoerinus, 2 or 3 snails. and specimens of “Dalinagnites” and Encrinurus.
The brachiopads are represented by the following species: Strophonella
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laeiplicata, S, prolongate, Anastrophia delicata, Atrypa  tennesscensis,
Stropheodonta (Brachyprion) attenuata, Stegerhynchis cermelensis, Delthyris
kozlowskii. Dicoclosia oklahomensis, Dictyonella gibbosu, Fairdenia reedst,
ifenocosyira  foerstei,  Isorthis  arcuaria.  Leptacnd ohlahiomensis, Lisso-
stroplia (1.) cooperic Merista obluliomens's. Resserelle brownsportensis,
Ptychoplenrella rugiplicata, Nicberclla rocmeri.

COLLECTION P7
Northwest of Cedar Hill

sSmall road side outersp of Henryhouse: NEY SEY sec. 32, T. 3 N,
R. 6 .. Pontotoe County. Oklahoma (panel II. pl. A). This exposes 6 to 8
feet of yellowish-gray, fossiliferous marlstone (pl. V, fig. 2), the uppermost
bed being 10 feet (stratigraphically) bel.w the buase of the Bois ’Are (Amsden
1958A. p. 36). A small collection of Henryhouse fossgils made by T. W. Amsden.
This collection consists of several Bry:ozoa, 2 snails, and the following
brachiopods: Dictyonelly  gibbosa. Sch wehertella  attenwata, Homocospire
subgibbosa, Isorthis arcuaria, Leptecna olluhonensis, Lissatrypoidea henry-
housensis. Merista oklehomensis. Resserella brownsportensis, Strizella acuti-
suleata. Rlipidomelloides subtriangularis.

STRATIGRAPHIC SECTION PS8
North side of Bois d’Are Creek

Qection described Ly T. W. Amsden, April 24, 25, 1956. It is located on
the north side of Bois A’Are Creek, starting in the bed of the creek (Henry-
house formatiom), about 100 feet east of a bend in the stream. and extending
north to the tp cof the ridge (Frisco firmation) : $W1l4 NW14 see. 11, T.
2 N.. R. 6 E. (see geologic map, panel II, pl. A).

This sectinn is significant because it is one of the few places where there
ix physical evidence for an unconformity between the Henryhouse and over-
lyving Devonian strata. These stratigraphic relations are discussed and
illustrated in my 1957 paper (pp. 30-31, text fig. 6, pl. 1I, figs. A, B; see
algo Amsden 19588, p. 40).

The Frisco formatizn is well exposed on this section. but it disappears a
short distance to the west, being cut out ander the Woodford unconformity
{see pl. A, panel 11}. The Frisco-Bois d’Are-Haragan, and Haragan-Henry-
house contact in this area are illustrated in Amsden 1957, plates A, B, C.

Analyses of the 1icks from this section are given in the section on
CHEMICAL ANALYSES.

FRISCO FORMATION (upper contact covered)

H. Lithology: Light-gray (N8) to pale OTange ...
(10YR 8/2) mediumn-to coarse-grained calcarenite. Bedding slightly
irregular, up to 2 feet in thickness : bedding surfaces weather with
a pitted or “pot-holed” texture. No chert observed.

Three specimens tested for HCY ins-luble residues. all less
than 1% : washed residues mostly subangular, c¢lear, silt-sized
gquartz fragments. DPeels show this rock to be a calearenite com-
posed of about M% r slightly morve tosgil material: fossils
mostly fragmentary, scattered through o matrix of clear calcite;
the fragmentary character of much of the fossil debris is in part
due to breakage. but at least some is probably due to recrystalliza-
tion: average grain size bhetween 0.5 and 1 mm with much larger
£ ssil pieces. MgC'Os content less than 1%.

Remarks s The Frisco formation caps the ridge on the north side of
lois AAre Creek. The lower part is well exposed (top covered)
and the contact with the underlying Beis dI"Are can he followed
for several hundrved feet. This contact is distinet. the TFrisco
bheing thicker-bedded and almost free of argillaceous material.

Fossils s The lower part of H is richly fossiliferous and a large
collection made here. It carries the distinctive “Dendropora” sp.,
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and many large snails: brachiopods bredyminate with such species
as Leptostrophia wmagnifica, Rhipidomelloides musculose, Costel-
lirostra peculiaris, Rensselaeria sp. and many others (see SECTION
Pil fir a complete list), This is a Deerparkian fauna and quite
distinct from that of the underlying Bois d’Are (Helderbergian).

BOIS D’ARC FORMATION (total 68 feet)
FITTSTOWN MEMBER (total 41 feet)

G. Lithology: Light-gray (NS8) to pale-orange.............ooii 1

(10YR 8/2) fossiliferous calcarenite. Bedding irregular, up to 8
inches in thickness. Two insoluble residues prepared, 2% and
2.6% ; washed residues mostly silt-size, clear, subangular quartz.
One peel shows this rock to be well over 80% fossil debris, much
of this being pelmatozoan plates; fossil material set in a matrix
of clear calcite. MgCQs: content low, less than 1%.

Remarks: the upper contact of G with the Frisco is well defined
(see above), but the lower contact is arbitrary, for collecting
purposes only. No conodonts or Foraminifera seen in the acetie
acid residues.

Fossgils: This unit carries a Helderbergian fauna. The following
brachiopods collected in situ: Leptostrophia beckii tennesseensis,
L. sp. 2, Leptaena ef. L. rhomboidalis, Sphaerirhynchia Lindcicnsis,
Obturamentelle wadei, Howellella cycloptera, Meristelle atoka.

F. Lithology: Partly covered. Scattered outerops of oo 2

fosiliferous calcarenite like above.

Eemarks : The upper contact with G is arbitrary ; lower contact is
gradational and poorly marked, ¥ being separated from E because
of its slightly reduced clay content.

Fossils: The following brachiopods collected in situ: Rhipiioniel-
loides oblata, Platyorthis angusta, Leptostrophia beckii tenncsseen-
sis, L. sp. 2, Schellwienelle marcidula, Sphaeririynchia lindencnsis,
Coelospira virginia, Kozlowskielling (M.) velate, Howellella cyclop-
tera, Meristella atoka, Meristelle sp. 2.

E. Lithology : Interbedded argillaceous calcilutite.................._

(5Y 8/1) and calearenite, the latter with a much reduced clay
content. No chert observed.

Remarks: This unit is transitional between the underlying marl-
stones and the overlying calcarenites. It is arbitrarily assigned to
the Fittstown member.

Fossils: None collected.

CRAVATT MEMBER (total 27 feet)

D. Lithology : Yellowish-gray argillaceous ealcilutite..............___

or marlstone. No chert.

Remarks: This is like C but lacks chert; gradational above.
Fossils: The following brachiopods collected in situ: Rhlipidomcl-
loides oblata, Strophonella (8.) bransoni, Leptaena cf. L. rhomboi-
dalis, Meristella atoka.

1 feet

C. Lithology : Yell»wish-gray (5Y 8/4) tOeoooooooo 13 feet

grayish-yelloww (5Y 8/1) marlstone with irregular nodules of
brown-weathering, porous chert.

Remarks: C is separated from the beds above and below on the
presence of chert. C has the lowest chert in the marlstone
sequence and is therefore arbitrarily assigned tn the Bois d’Are.
It is faunally and lithologically like the underlying strata except
for the presence cf the porous chert: an illustration of this contact
is given on plate IT of Amsden 1957.

Fossils : The following brachiopods collected in situ: Orthostronhic
strophomenoides parva, Levenea subcarinata pumilis, Rlvipidmel-
loides oblata, Dicoelosia varice, Leptacha acuticuspidata, Coelpnsyire
virginia, Kozlowskiclling (.} wvelata.
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HARAGAN FORMATION (total 5 feet)

B. Lithology: TFossiliferous, yelloWiSh-gray. ..o 5 feet

marlstone.

Remarks: This unit is lithologically and faunally like C above
except for the absence of chert. Lithologically it is like the under-

lying Henryhcuse from which it is separated solely on a faunal
basis, B carrying a Helderbergian fauna and A a Brownsportian
fauna. See Amsden 1957, pp. 80-31, text fig. 6, plate II for
illustrations and discussion of the contact.

Fossils: The following brachiopods collected in situ: Dicoclosia
varica, Levence subcarinate punilis, Kozlowskiellina (M.) velata,

Lepilacna sp.
HENRYHOUSE FORMATIO

A. Lithology : TFossilifercus, yellowiSh-gray. ..o sssarsenes
marlstone.
Remarks: For a discussion of the Henryhouse-Haragan contact
see above and also Amsden 1957, p. 30-31, text fig. 6, pl. II1. The
Henryhouse strata are well exposed in the stream bed going west
from the line of section P8. There is a strong component «f dip
to the east so these beds pass beneath the stream bed a short
distance east of this section. See map, panel I1, plate A.
Fossils: The following fossils collected in gitu: Calymcnec Sp.
Dictyonella gibbosa. Resserella brownsportensis, Isorthis arcuaria,
Pseudodicoclosic oklahomensis.

STRATIGRAPHIC SECTION P9

Coal Creek

Section described by T. W. Amsden, May 16, 17, 18, 1916. North side
of Coal Creek, NW1, NW14 sec. 22, T. 1 N., R. 7 E., Pontotoc County,
Oklahoma. This begins at the base of the Chimneyhill (Ideal Quarry
member), which is exposed near stream level, and extends in northwest
direction up the scarp to the top of the hill (Frisco formation). The strike
of the beds ranges from 120 to 125 degrees (magnetic) dipping 18 to 25
degrees to the NE. A sumnmary given in Amsden 19584, p. 37, and Amsden
19588, p. 41.

FRISCO FORMATION (upper contact covered)

R. Lithology: TFossiliferous calcarenite NS 11 + TOTTT U PSS

nodules of vitreous chert. Beds to 2 feet. Chert distribution
variable: it is a fossiliferous chert ranging in color from a light-
gray (N8) to a bluish-white (5B 9/1). Calcarenite texture varies,
ranging from fine (locally a caleilutite) to very coarse (locally a
caleilutite). HC! residues low; washed residue mostly clear,
silt-size quartz, with some glauconite.
Remarks: This formaticn is easily distinguished from the Bois
d’Arc by its thicker bedding (pl. VIIL, fig. 2) and reduced clay
content. TFaunally it is distinet, carrying a Deerparkian fauna.
Fossils - This unit is richly fossiliferous and a number of fossils
were broken out. These include “Dendropora’™ sp., many large
snails and brachiopods such as Leptostrophic magnifica. See
Ventress 1958, section 4, p. 33-37.

BOIS D’ARC FORMATICN (total 137 feet)
FITTSTOWN ? MEMBER (total 54 feet)
Q. Lithology: Dartly covered. Scattered outerupS...oo e 22 feet

of frssiliferous argillaceous calcilutite and calearenite. No chert
observed. Color ranges from a yellowish-gray (5Y 8/1) to grayish-
orange (10YR 7/4).

Remarks: This unit is lithologically intermediate between tyvpical
Cravatt marlstone and typieal Tittstrwn calearenite. P9 e-ntains

no solid beds ¢f calecarenite, all this rock type being interbedded
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with murlstine; therefare the reference ¢f units I’ and Q to the
Fittstown rather than the Cravatt is arbitrary ; Q is separated from
I> because the latter has chert whereas none was seen in Q.
I'ossils : Small fauna of brachiopods collected : Levencu subearinala
puniilis,  Rhipidomelloides oblata, Strophonclly  (8.) Dbransoni,
Leptacna  of. 1.  rhomboidulis. Nphuerirhynchia — lindcenensis,
Obturamentalla iradei, Camarotocchio? sp.. Koslneskiclline (Megy-
aroglowskiclla velatu. Meristelle  atoky. Cyrtine  dalmuiri nana.
. Lithology : Yellowish-gray, argillaceous. ...oocoeeeeeeee . e eena 12 feet
calcilutite with beds of calcarenite. Nodules and lenses of chert :
some poruus. brown-weathering chert present, but mostly o light-
colored, vitreous type.
Remarks: See remarks above for a discussion of the stratigraphie
position of I’ and Q. I* grades into the underlying O from which
it differs in having scattered beds of calcarenite,
Fossils : Small fauna of brachiopads collected : Levenew subearinata
pumilis, Rlvipidomeiliodes oblata, Leptaenisca coneava, Leptacna
cf. L. rhomboidulis, Schellwicnelle marcidula.  Sphacririynchio
lindenensis, Hatonia medialis, Atrypa olklahonensis, Kozlowskicllina
(M.) welata, Howellella cycloptera, Cyrtina dalmani nuna.

CRAVATT MEMBER

O. Lithology: Yellowish-gray, argillaceous...ooo 27 feet
calcilutite with many nodules of brown-weathering, porous chert,
rare beds of calcarenite.

Remarks: Like unit below except for the presence of chert: see
discussion above.

Fossils : Small fauna of brachiopods collected : Lecenca subcarinata
pumilis, Rhipidomelloides oblata, Anastrophio grossa, Guypidula
sp., Leptaenisca concave, Leptuene of. 1. vlhtomboidalis, Nphaeri-
rhgnehic lindencnsis, Atrypa oklahonensis.

N. Lithology : Partly covered. OuteroDs of oo 22 feet
yellowish-gray marlstone with a few nodules of brown-weatherin
porous chert,

Remarks: No well defined lithologic break between unit N and the
beds above and Delow.

Fossils : The following brachiopods collected : Levence sibearinata
pumilis. Rhiipidoneclloides obluta, Anastrophia grossa, Strophonella
(8.) bransoni, Stropheodonte (B.) gibbera, S. (B.) wraia, Lep-
taena aenticnspidate, Schelliwienella, marcidula, Sphacririynchic
lindenensis, Afrypina hami, Atrypa oklahomensis, Weristella atoha,
Cyrtine  dalmani nana, Rhynehospiring marirelli, Renssclacring
haraganana.

M. Lithology: Coverell .o 20 feet
Renarks: This unit located on the top of a small topographie
bench : dirt road located here.

L. Lithology : Fossiliferous, yelloswish-gray........ oo 14 feet
marlstone with many nodules of brown-weathering porous chert.
Remerks: This is the lowest zone with any appreciable quantities
of chert on section I’ and accordingly the base of the Bois d’Arc
is placed at the base of I.. A few nodules found in unit I but
it is extremely rarve.

IFossils: The following fossils collected loose on the surface of
units I and M: Orthostrophia strophomenoides parva, Leptostro-
plia  beekii tennesscensis, Schuchertelle haraganensis, Levenca
subearinate pnnilis. Riipidomelioides oblate, Dicoclosia varica,
Anastroplic grossa, Stropheodonta (B)) wrata, Leptacnisca concava.
Leptacna  acuticuspidate.  NSphacrirhynchic  lindenensis.  Atrypa
oklahomensis, Koziowskiclling (M. yvelata. Meristella atoka, Cyrtina
dalmani nena, Rhignchospiving amuawellic Rensselaering heraganana.

HARAGAN FORMATION (total 92 feet)

K. Lithology: Yellowish-gray maristone in beds...........oooooooo ... 9G feet
to 8 inches. No chert observed.

o
=
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Remarks: The Haragan-Bois d'Are contact is placed between K and
1., its position being determined by the lowest appearances of
abundant c¢bert: however, there is a trace of chert in unit I,
but the amount is so small that it can ¢nly be fonnd with difficulty.
Fossils: A Neyphocrinites calyx. several snails and Bryozoa plus
the following brachiopods: Orthostrophie strophomcenoides parvd,
Levenea subcarinata pumilis, Rhipidomelloides oblata, Stropleo-
danta (B.) gibbera, Leptaciisce concavd, Leptacna acuticuspidaia,
Nehuchertella haraganensis, Sphacrirhynchia glonerosa, 8. linden-
ensis, Coclospira virginia, Atrype oklahomensis, Nozloirskielling
(M. velata.,

J. Lithology: Yellowish-gray. Inssiliferous.....ono 27 feet

.

G.

10

Iw.

1.

.

marlstone ; partly covered. No chert observed.

Jossils 1 Neyphocerinites  (Camarocrinus)  bulbs; Favosites sp.,
Plenrodictymm sp., and horn corals: several gastropods and the
tollowing brachiopads: Orthostrophie strophomenoides porva,
Levenca swbearingta pumilis. Dicoclosia varica, Riipidomelloides
obluta, Leptacniscy concuva, Leptacnda genticuspidata, Sphacrirhyn-

chia  glomerosa, N, lindenensis, Atrypa oklehomensis, Kozlow-
skielling (M )velata, Meristella atoka.

Lithology - Yellowish-gray fossiliferous..... 12 feet
marlstone with rarve chert nodules.

Fossils: Many Seyphocrinites (Camarocrinus) bulbs; few corals

and snails plus Orthostrophia strophoncnoides parva, Rlipidomel-
loides oblata, Meristella atola,

LAtHOIOGY 1 COVETOA.. eeeiee et eress e e s e oot e s 16 feet
Lithology : Yellowish-gray MarkStome. oo 2 feet
Fossils . Nozlowskielle (M.) velate and Orthostrophic strophomen-

oides parca and Levenew subearinate pumilis collected in situ.
Lithology: Plartly covered. Scattered crops OF T feet
vellowish-gray marlstone.

Remarks : This is the lowest expusure of marlstone; it is lithologi-

cally like the beds above, but stands in marked contrast to the
relatively pure calcilutites of the Clarita. A number of fossils
eollected here and on the covered interval below (I) @ all of these

are typieal Haragan species, no Henryhouse fossils being found

and it is therefore reasonably certain that Haragan rests directly

upon the Chimneyhill formation.

Fossils: Rhipidomelloides obluta, Leptecna aenticuspidata, Aleri-
stella atoka. ‘

TR OIOGY + COVET@Macu it et sme oot 2 feet
Fossils s Dicoclosia varica, Stropheodonte (B.) gibbera, Leptaena
acuticuspidata, Atrypa oklahomensis, Kozlowskiellina (M.) wvelata,
Weristella atolu.

CHIMNEYHILL FORMATION (total 36 feet)
CLARITA MEMBER (total 10 feet)

Lithology . ale-orange (10YR B/2Y B0 10 feet
yvellowish-gray (5HY 8/1} calcilutite with many pink pelmatezoan
plates. Richly fossiliferous, locally grading into a trilobite coquina.

HCI insoluble content low : probably arvund 5 %. Most of this

rock is n ealeilutite texture, locally grading into a calearenite.
pemarks: The thickness of the Clarita is variable in this area,
being entirely absent a short distance south of here. The Clarita-
Cochrane contact is exposed. the two being lithologically «listinet

with no shale on, or near. the boundary.

Fossils: Highly fossiliferous: few trilobites collected.

'COCHRANE MEMBER (total 12 feet)

Lithology : Pale-orange (LOYR 8/2) B0t 12 feet
greenish-vellow (10YR 8/2) fossiliferous calcarenite. Nodules

and  elongate lenses of vitreous chert: color mostly a tan to
light-brown, locally becoming almost black.
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KEEL MEMBER
(3 submembers with a total thickness of 14 feet)

Upper Oolite
B. Lithology: Odlitic limestone; most of the ..o 1 foot
oolites less than 1 mm in diameter.
Remarks: Sharply marked off from the beds above and below,

Middle Laminated Submember

A. Lithology: Yellowish-gray, thinly laminated..... ... 5 feet
(less than 1 in.) argillaceous caleilutite. YIC1 insoluble residues
7.8% ; washed residues largely subrounded, silt-size clear quartz.
Peel shows this rock to be mostly finely-divided carbonate, most
grains falling between 0.05 and 0.01 mm, with scattered silt-size
particles; only minor fossil debris. No oolites observed.
Remarks: This unit is quite unlike the typical Keel oolite, but is
overlain and underlain by the characteristic oolite rock; see
Amsden 1957, p. 12-14, text fig. 5 for a discussion of the Keel
submembers. 'This unit illustrated, plate IV, fig. 1.

Fossils: A few colonial tetracorals collected.

Lower Qolite
Al. Lithology: Oolitic limestone, oolites PANGING. ... 5 feet
up t¢' 3 mm in diameter.
Remarlks: The contact with the overlying laminated rock is sharply
defined. Lower contact gradational.

IDEAL. QUARRY MEMBER (total 3 feet)

Lithology : Brown-weathering, pelmatozoan... ... 3 feet
limestone. Irregular nodules of brown-weathering chert.

Remarks: The upper part of this unit is oolitic and grades into

the overlying Keel member. The Ideal Quarry member is exp-sed

only a few feet above stream level (Coal Creek) on the line of
section.,

SYLVAN SHALE (exposed within a foot or so
of the basal Hunton strata)

STRATIGRAPHIC SECTION P10*

Southeast of Fittstown
Section described by T, W. Amsden, May 18, 19, 23, 1956. About %
miles southeast of Tittstown, and 2 miles east of Oklahoma Highway 99,
Y2 mile south of Highway 61; NEY% SEY sec. 7, T. 1 N, R. 7 E., Pontotoc
County. The secticn begins in the bed of a small stream (Keel member),
and extends NE up the searp face to the top of the ridge, and down the-
dip slope to the Frisco limestone. See Amsden 19584, p. 37-38; 19588, p. 42_

HUNTON GROUP (total thickness approximately
350 feet)

FRISCO FORMATTON: sray, medium-to roarse-erained, fossiliferous
calcarenite with nodules of vitrecus chert: beds range from 1 to
3 feet in thickness. 'Thickness not precisely determined as the
upper part is poorly exposed, but estimated at 10 feet. Small
Deerparkian fauna collected from the lower 2 to 3 feet.
POV e e e

FITTSTOWN MEMBERY? : gray, fossiliferous calcarenite with much
vellowish-gray, fossiliferous ecaleilutite. Not typical Fittstown
lithology because c¢f the high percentage of marlstone ; grades into
the underlying strata. Small Helderbergian fauna collected.

feet ahnve base of member
T e 6 to 54

PO e 0to 6
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CRAVATT MEMBER: yellowish-gray, fossiliferous, argillaceous
caleilutite with nodules of brown-weathering porous chert. Helder-
bergian fauna like that of the underlying Haragan collected.

feet above base of member

) [ P 43 to 54
) & U OSSOt 35 to 43
0 OO 12 to 35
O SO 8 to 12
0 NSOt 0to 8

HARAGAN FORMATION: vellowish-gray, fossiliferous marlstone;
some beds with red mottling. Like beds above except for absence
of chert. The following brachiopods collected from units H and
L: Orthostrophia strophomenoides parva, Levenea subcarinata
pumilis, Dicoclosia varica, Rhipidomelloidcs oblata, Strophonella
(S.) bransoni, Stropheodonta (B.) arata, Leptaenisca concava,
Leptaena acuticuspidata, Schuchertelle haraganensis, Sphaerirhyn-
chia glomerosa, Coclospira virginia, Kozlowskiclling {(M.) wvelala,
Meristella atoka, Rhynchospirina maziwelli.

feet above base of formation

PN oot tamn e ame e 150 to 154
5\ oSO U, 137 to 150
L (red mottling} ... 117 to 137
) S U 109 to 117
S S VUSROS 99 to 109
) USSR O RO 15 to 99
) S (S O 0 to 45

HARAGAN and/or RENRYHOQUSE FORMATION
P10-G (COVELred) .ooeoorereiriiicicciiminne o eeir e e 27 feet

HENRYHOUSE FORMATION: Yellowish-gray, fossiliferous marlstone
partly covered). Small Henryhcuse fauna collected, consisting
of 1 small horn coral and the following brachiopods: Atrype
tennesseensis, Coelospira saffordi?, Isorthis arcuaria, Lissatrypoidea
concentrica, Resserella brownsportensis.

b £ K0 (A PO U P 16 feet

CHIMNEYHILL FORMATION: (total 32 feet)
CLARITA MEMBER: light-gray to pinkish-gray, fossiliferous
calcilutite with scme beds of calcarenite; pink pelmatozoan frag-
ments. Evenly bedded, beds to 8 inches.
) e T (RO PO 18 feet
COCHRANE MEMBER: light-gray to pale-greenish-gray, fossilifer
ous calearenite; scattered grains of glauconite up to 3 mm in
diameter.
) 5 L1 0 U 4 feet
KEEL MEMBER (divided into 3 submembers, totaling 10 feet)
Upper oolite: gray, oolitic limestone, oolites to 1 mm.

) L0 & TR IPRSPO PSR 1 foot

Hiddle laminated submember : thinly laminated, brown, argillaceous
calcilutite.

3 £25% [1% & SO 3 feet

Lower oolite: oolitic limestone with much pelmatozoan debris in
lower part: lower part weathers brown, resembles Ideal Quarry
lithology.
F e [0 OSSR SRS 6 feet

Covered (probably SYLVAN SHALE).

STRATIGRAPHIC SECTION P11
Bois d’Are Creek

That part of this section included under the Frisco formation was
described and collected by William Ventress (1958; as his stratigraphic
Section 1, described on p. 138) in the spring of 1958; the part included in
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the Bois d’Are formation was described and collected by T'. W. Amsden,
June 7, 8, 1956. It is located in the bted of Bois d’Arc Creek, most of it
falling within the NE% sec. 11, T. 2 N, R. 6 E. (see panel II, pl. A); it
begins in the upper part of the Buis d’Arc formation (NWl4 NEY4 see. 11)
and covers all «f the IFrisco, extending along the creek to Oklahoma
Highway 99 and a short distance into the NWIL of sec. 12. ¥Frisco-Bois
A’Arc contact illustrated in Amsden, 1957, plate I11-A ; the Fittsti)wn member
illustrated on plate VII of this report. (see also Amsden 1958A, p. 38;
19588, p. 43).

The dip is very gentle, but there is a slight compolent te the west.

This is the type section of the Frisco formation {Amsden 1957, p. 47).

Analyses of the rocks from this section given in the section on
CHEMICAL ANALYSES.

VWOODFORD FORMATION (faulted against the Frisco)

HUNTON GROUP
FRISCO FORMATION (total 60 feet)

Lithology : Light-gray. coarse-grained calearenite.... ... .. 20 feet
with much crinoidal debris; bedding thick, ranging from 5 to 10 feet.
HCI insoluble residue 1.2%.

Iossils : Kozlmeskicllina (Megakozloirskiclly) sp. and Oriskania
sinunata. .

Lithology : fine- to medivm-grained......._........_...._...... 20 feet

fossiliferous calcarenite. Much erinoidal Inaterial; beds range up
to 10 feet in thickness.
Lossils . Rhivipidomelloides musculosa, Leptaenw cf. L. ventricosa,
Anoplic nucleata, Ambocoelia sp., Acrosprifer murchisoni, Cyrtina
cf. C. rostratu, Platyceras (Platyostoma) cf. . gebhardi, P. (P.)
ct. . reflexum.

Lithology : Light-gray to yellowish-gray, ... ... ... ... 5 feet
coarse-grained calcarenite. Bedding ranges from 6 inches to 2 feet.
Fossilss Costellirostra  peculiaris, Acrospivifer murchisoni, Tra-
chypora sp.

Lithology : Light-gray to white, fine-grained.............____....... .. 5 feet
calcarenite; bedding 10 inches to 8 feet. HC! insoluble residue
0.8%.

Lithology . Dark-brown, fine-grained, oil-stained..........ccc oo 5 feet

calcarenite. Bedding 1 to 2 inches. H(C! insoluble residues 1.3%.
Fossils: Large colonies of Favosites of. I, schriveri and Trachypora
sp.; Lindstroenia? sp., Levenca sp., Rhipidomelloides musculosa,
Platyorthis cf. P. planoconveaa, Anoplia nucleate, Acrospirifer
murehisoni, Meristella? sp., Platyceras (Platyostoma) cf. P. geb-
hardi, P. (P.) ¢f. P. reflezum, P. (Orthonycihia) of. tortuose
Lithology : (This eguals unit P11-C of Amsden 1958A, p. 38) o, 5 feet
Yellowish-gray to gray, medium- to coarse-grained, highly fossilifer-
ous calcarenite. HCI insoluble residues, 0.8%.
Fossils: Trachypora sp., Lindstroeivia? sp., Stercolusme sp., Fav-
osites c¢f. I'. shriveri, Levenea sp., Platyorthis ¢f. P, planoconvera,
Rhipidomelloides musculosa, Leptacne cf. L. ventricose, Lepto-
strophia muagnifica. Costellirostra peculiaris, Plethorhynchia cf.
P. speciosa. Uncinulus? of. U. welleri, Ambocoelia sp.. Acrospirifer
murelisoni., Costispivifer arenosus, Meristella? sp.,, Trematospira
sp. indet., Cyrtina ct. C. rostrata, Prionothyris perovalis, Renssel-
acring sp., tymothyris guspensis, Cypricardinia sp., Strophostylus
cf. 8. allani, Pletyceras (Orthonychia) cf. P. tortuosa, Platyceras
(P.y of. P.oveflexum, Platyceras (P.) cof. P. geblhardi.

BOIS D'ARC FORMATION
FITTSTOWN MEMBER

B. Lithology: Gray to yellhwish-gray fossiliferous. ..o 3 feet
calcarenite with a few beds of yellowish-gray, argillaceous cal-
cilutite. HC7 insoluble residues 4.2%.
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Remarks: This unit is sharply marked off from the beds above
by its thinner bedding and greater clay content. An illustration
of this contact is given on plate III-A, of Amsden 1957. Unit B
grades into the underlying unit A. N¢ conodonts observed in the
acetic acid residues.

Fossils: The following fossils collected in situ: Rhipidomeclloides
oblata, Strophonclle (S.) bransoni, Leptostrophic Dbeckii tennes-
seensis, Leptostrophia sp. 2 Kozlowshicllina (M.) velata.

A. Lithology: Interbedded calcarenite and.........o. 10 feet
velluwish-gray argillaceous calceilutite.  Thin-bedded, beds up to
6 inches. Some shaly partings. One specimen tested for HCI
insoluble residue, 2.8%. The MgCO. content of both A and B, less
thait 1%. This rock is highly fossiliferous.

Remarks: Similar to unit B although may have somewhat more
marlstone ; separated mainly for collecting.  Only the upper 10
feet, which is completely exposed. was studied and collected; for
a cumplete deseription of the Bois d’Arc formation in this area
gee stratigraphic section P8 {illustrated pl. VII, fig. 1).
Fossils: The following fossils collected in situ: Rhuipidomelloides
oblata, Platyorthis angusta, Strophonelle  (8.) bransont, Lep-
strophia beckii tennessecnsis, L. sp. 2, Leptaena ¢f. L. rhomboidalis,
Scehellicienclle  marcidule, Sphacrirhynchic lindenensis, Obtura-
mentelle wadcei, Kozlowskiellina (M.) velata, Howellella cycloptera,
Meristella atolc.

STRATIGRAPHIC SECTIONS P12 and P15%
North of Chimneyhill Creek

small hill-top glades located on the east and west sides of the section
line road ; NW1 sec. 33 and NE% sec. 32, T. 3 N, R. ¢ ., Pontotoc County,
Oklahoma. See stratigraphic section P12 (Henryhouse glade), Amsden
1958A, p. 39, and stratigraphic section P15 (Bois d’Arc glade), Amsden
19588, p. 4.

The stratigraphic relations are shown om the geologic map of the
Tawrence Uplift, panel II, plate A. The small outcrop of Bois d’Are
which caps a knob in the NW¥% sec. 33 (P15) is not well exposed and
most collectors have not been aware of its presence, assigning all of the
strata in this area to the Henryhouse formaticn. There are, however,
cherty marlstones with Helderbergian fossils present in this small hill. West
of the road is an outecrop of highly fossiliferous Henryhouse strata from
which a large collection (D12} was made by T. W. Amsden, Richard
Alexander and Styron Douthit, July 12, 1956.

BOIS D’ARC FORMATION

ORAVATT MEMBER: vellowish-gray marlstone with nodules of
brown.weathering, porous chert. Only the basal part of the Cravatt
is present, the upper part being removed by erosion. Collection
I'15 from these beds.

) £ TSRS SRR
HARAGAN and HENRYHOUSE FORMATION
COVELOA oo e e eeee et ee e 10 feet

HENRYHOUSE FORMATION: yellowish-gray, fossiliferous marlstone.
A few feet of this formaticn is exposed on the west side of the road,
NEIY sec. 32. Chllection I’12 made heve.

3 1 22T USSP

COLLECTION P13
Southeast of Fittstown

This outerop is located in a small quarry on the north side of Okla-
homa Highway 61, about 2% miles southeast of Fittstown : SWI4 SE sec.
1. T.1 N.. R. 6 E., Pontatoc County, Oklahoma, See Amsiden 19384, p. 39;
19588, p. 43
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Covered

BOIS D’ARC FORMATION

CRAVATT MEMRBER - Yellowish-gray to gray, fossiliferous,argil-
laceous calcilutite (marlstone) with some beds of calcarenite:
nodules of chert. Collection P13 taken from about 20 feet of
strata exposed in the quarry.

Covered.

COLLECTION P14

Henryhouse collection made by T. W. Amsden and W. E. Ham, Sept.
7, 1955, This was made from a small outcrop of Henryhouse strata, located
on the north side of the road, about the center of sec. 29, T. 3 N.,, R. 6 E.,
Pontotoe County, Okla. (panel II, pl. A).

STRATIGRAPHIC SECTION P15 (see P12)

COLLECTION P16

Collection made by T. W. Amsden and William Ventress, May 13, 1958,
from the Fittstown member of the Bois d’Are formation. It is located in
the NEY, SW sec. 85, T. 2 N., R. 6 L., Pontctoe County. This collection
was broken out of a calcarenite, being taken from the upper 2 tn 3 feet
of exposed Tittstown (probably very near the top of this membeyr). The
collection is unusual in that it contains a number of dalmanitid trilobites of
large size.

STRATIGRAPHIC SECTION P17+

Goose Creek

This section described and collected by T. W. Amsden and W. Ventress,
April 8 1958. 1t is located on the east side of Goose Creek, NW1l; SE14 sec.
26, T. 1 N., R. 7 &i, Pontotoc County, Olkla.

This section covers the upper part of the Bois d’Are formation and the
lower part of the Frisco formation, the contact between these two being
well exposed. It was made primarily te stratigraphically place the fossils
“collected from P17-D, a prolific collection of extremely well preserved
Bois @’Are fossils, including specimens of Troostocrinus. The Frisco is
also fossiliferous. See Amsden 19588, p. 44, and figure 42 of the present
repocrt.

FRISCO FORMATION: Light-sray. fossilifernus cal-arenite in beds to

2 or 3 feet: weathers with a “pot-holed” appearance. Carries a

Deerparkian fauna.

Pt A e

BOIS D'ARC FORMATION

FITTSTOWN MEMBER: Light-gray, fossiliferous calcarenite with
marlstone partings; beds to 6 to 8 inches. Contact with Frisco well
exposed,

) £ 0 to 5 feet below

CRAVATT JMEMBER: Yellowish-gray, fossilifercus marlstone
with a few thin beds of calcarenite; no chert observed.

PAT-C e 5 to 8 feet below Frisco contact
PI7T-D e 8 to 12 feet below Trisco contact
Several specimens of Troosticirinus 1. sp. and the following brachio-
pods collected from P17-D: Atrypa sp., Cyrtine daelmani nana,
Howellella cycloptera, Kozlowskielling (M.} wvelata, Leptaene sp.,
Meristella atoka?, Nucleospire ventricosa, Obturamentelle wadei,
Rhipidomelioides oblata, Rhynchospirina sp., Sphaerirhynchia lin-
denensis, Stropheodonta (B.) arata, Trematospira sp.
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CHEMICAL ANALYSES

The chemical analyses listed on the following pages were made in the
Chemical Laboratory of the Oklahoma Geological Survey. A few of these
were made by Thomas Hamm, but the most were prepared by John A.
Schleicher.

Almost all of these analyses were made from chert-free rock specimens
(not channel samples) collected by me from the stratigraphic sections
deseribed in the chapter on STRATIGRAPHIC SECTIONS (locations given
on fig. 48. and panel 1). However, the analyses do include one channel
sample (M9-A) and the 4 TFrisco rock samples whose analyses are found
at the end of this section were not taken from measured sections,

All samples were prepared as follows: The rock was first pulverized
and then digested in warm (not poiling), dilute HCI . The insoluble residue
was calculated, and the CaO and MgO determined for the acid soluble part;
these data were then converted to CaCOs; and MgCOs A few observations
should be made on this procedure. I'rst, the pulverizing of the rock in a
pestle and mortar appears to give maximuin solubility. I have calculated a
number of HCI insoluble residues from crushed samples, broken to pea-size
and smaller, and fcund that these generally give an insoluble residue which
is slightly higher than that of the pulverized samples. All of the analytical
data cited in this report were caleulated from pulverized samples and thus
all have the same relative value. Second, in studying the physical and
biological characteristics of the residues I used only these prepared by myself
as described above and not the pulverized samples.

The analyses of approximately 960 rock samples are given on the
following pages. These data are presented stratigraphically, with the
following sections represented by partial or complete analyses:

A2 Ca9 J1 J14 Mad M10 r1

Cal Cal0 J4 J16 M1 M12A I8

Cal(2)y Cal2 JG6 J17 M2 M14 P9

Ca2 Cal3 J11 J18 A3 M15 P11

Ca3 Cl J12 1.2 M5 AM16 T'risco samples
Cad Cc2 J13 Ma2 AMY MIT

The analyses from each of these stratigraphic sections are grouped
according to formations and members. These data are discussed in the
text under the appropriate formation or member, and the MgCOs and
HC! insoluble residues are presented by means of frequency diagrams; some
distribution maps are included along with a few graphs of selected
stratigraphic sections. A general discussion of Hunton MgC0. CaCO: and
insoluble residues is given in the introductory part of the text (HUNTON

GROUP}.

Notc: All of the following data uare expressed as percentages. The
plate and figure number is given for all specimens illustrated by photo-
micrographs (J1-C [XI-4]; plL X1, fig. 4).

STRATIGRAPHIC SECTION A2
Qontheast of Wapanucka

Rock sample Insoluble residue CaCOx MgCOs; Total
Bois d’Are formation - Cravatt member
A2-C 8.00 90.09 1.73 99.91

Chimneyhill formation - Cochranc member
A2-A 2.22 97.35 0.71 100.28



288 ANALYSES - Cal, Cal(2), Ca2

STRATIGRAPHIC SECTION Cal
Henryhouse Creek (samples collected from the glade exposures)

Rock sample Insoluble residue  CaCoO, MgCO, Total
Henryhouse formation
Cal-M 15.60 82.77 0.92 99.29
Cal-1. 32.52 64.36 1.54 08.83
Cal-K 29.38 68.45 1.67 99.51
Cal-J 30.74 67.61 0.75H 99.10
Cal-1 49.30 48.90 0.91 99.11
Cal-H 40.35 58.64 0.71 99.70

STRATIGRAPHIC SECTION Cal (2)
Henryhouse Creek (samples collected in the Creek bed; see fig. 7)

Rock sample Inscluble residue CaCoO, MgCO, Total
Bois d’dre formation - Fitistowon member
Cal-v(2) 3.34 95.51 0.68 99.53
Bois d@'Arc formation - Cravatt member
Cal-U (2) [XTIT-5] 15.34 83.69 1.57 100.58
Cal-S(2) 8.74 87.47 3.65 99.86
Haragan formation
Cal-R(2) 6.95 90.55 3.40 160.90
Cal-Q(2) 16.11 77.75 5.55 99.41
Haragan formation?
Cal-P{2) 2410 64.60 11.00 99.74
Henryhouwse formation
Cal-0(2) 9.78 TA48 257 99.83
Cal-N(2) 23.51 68.01 821 099.79
Cal-T.(2) 23.11 72.81 4.52 100,44
Cal-K(2) 2278 75.62 1.97 100.37
Cal-J(2) 16.19 795K 3.52 99.29
Cal-I(2) 31.47 64,18 4.32 99.83
Cal-G(2) 13.42 83.51 2.46 99.39
Chimneyhill formation - Clavita viember
Cal-B& 3.88 96.05 042 100.35
Chimneyhill formation - Cochrane member
Cal-C 1.22 98.28 1.13 100.63
Cal-B 1.00 98.49 0.94 100.43
Chimneyhill formation - Kecel member
Cal-A 2.66 96.56 0.50 099,72
STRATIGRAPIIIC SECTION (a2
Tulip Creek
Rock simple Insoluble residue CaCoO, MgCO. Total
Bois " Are formation - Cravatt member
Ca2-Q 12.36 R6.64 1.40 100.40
Haragan  formation
Ca2-p 7.35 91 38 0.64 99.37
Ca2-0 972 88.97 1.28 99.97
Henryhouse formation
Ca2-N 23.57 TR0 1.18 98.64
Ca2-M 10.08 KR8 39 0.45 98.92
Ca2-K 26.21 7159 0.45 098.25
Ca2-J 15.48 €9 RT 39 98.465
Ca2-1 28.53 9. 7R 072 99.03
Ca2-G 23 N 75.771 1.10 99.80
Chimnenh 7L formation - Clarita member
Ca2-& 10.73 87.G8 2.08 100.49
Ca2-D 4.09 95.90 0.49 100.48
Cliimnenill formation - Coclirane mnember
Ca2-B 201 97.78 0.45 100.24

Chimneylill formation - Ideql Quarry memboer
Ca2-A 10.12 &R.71 0.45 99.32



Rock sample
Ca3-H
Ca3-G
Ca3-F

Ca3-E
Ca3-D

Ca3-B

ANALYSES - Ca3, Ca4, Ca9, Cal0, Cal2

STRATIGRAPHIC SECTION Ca3
Northeastern Carter County

Insoluble residue CaCOs MgCO;
Henryhouse formation
22.60 76.20 1.09
29.75 59.52 10.43
42.65 55.56 0.34
Chimneyhill formation - Clarita member
11.56 88.44 041
3.19 96.28 0.87
Ohimneyhill formation - Cochrane member
5.58 93.34 0.45

Total
99.89
99.70
98.55

100.21
100.34

99.37

Chimmneyhill formation - Keel and Ideal Quarry members

Ca3-A

Rock sample
Ca4-C
Cad-A

Rock sample
Ca%-0

Ca9-N
Ca9-M
Ca9-L

Ca%-K

Ca9-J

Ca9-Ix
Ca9-G
Ca9-F
Ca9-E
Ca9-D
Ca9-B
Caf-A

Rock sample
Cal0-D

Cal10-C
Cal0-B

Cal0-A

Rock sample

Cal2-F
Cal2-E

3.40 96.18 0.57

STRATIGRAPHIC SECTION Cad
Northeastern Carter County

Insotuble residue CaCOs MgCO,
Henryhouse formation
35.41 37.72 24,10
Chimneyhill formation - Cochrane member
1.27 98.06 0.30

STRATIGRAPHIC SECTION Ca9
Westernmost Hunton cuterop

Insoluble residue  CaCOs MgCO;
Bois @’Are formation - Fittstowwn member
2.69 96.24 0.94
Bois d@’Are formation - Croevetlt member
5.21 94.97 0.72
8.74 90.54 1.10
15.21 83.45 1.31
Haregan and/or Henryhouse formation
12.17 86.64 1.55
Henryhouse formation
12.76 85.84 0.83
14.52 83.71 1.25
742 91.26 1.51
9.99 88.86 1.24
19.04 78.65 1.28
15.02 82.80 1.51
7.86 90.55 1.36
14.73 84.07 1.09

STRATIGRAPHIC SECTION Ce¢l0
Westernmost Hunton outcrop

Insoluble residue CaCOs MgCOs
Ohimneyhill formation - Clarite member
3.38 05.72 0.72

Ohimneyhill formation - Cochrane member
0.67 98.67 0.95

0.37 99.23 0.68
Chimneyhill formation - Keel member
1.10 98.90 0.53

STRATIGRAPHIC SECTION Cual2
Criner Hills

Insoluble residue  CaCOa MgCOs;
Henryhouse formation

10,01 88.50 1.06

16.78 81.17 1.81

100.15

Total
97.23
99.63

Total
99.87

100.40
100.38
99.97

100.36

99.43
99.48
100.01
100.09
98.97
99.33
99.77
099.89

Total
99.82

100.29
100.28

100.53

Total

99.57
99.76
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ANALYSES - Cal2, Cal3, Cl1, C2

Chimneyhill formation - Clarite member

Cal2-D 5.54 93.88 0.90 100.32
. Chimneyhill formation - Cochrane member
Cal2-C[XII-6T 1.47 98.09 0.81 100.37
Cal2-B 0.96 98.53 0.93 10043
Chimneyhill formation - Keel member
Cal2-A(3)* 2.67 96.41 1.07 100.15
‘Cal2-A(2)* 2.24 96.87 0.98 100.09
Cal2-A(1)* 1.85 9747 1.04 100.36

Roclkk, sample

Cal3-D
Cal3-C

Cal13-B
Cals-A

Rock sample

C1-Q[XTIV-6]

C1-P
Cl1-H
c1-r
C1-C

C1-B

Rock sample
C2-K
c2-J
C2-T-
C2-H

C2-E
Cc2-D

c2-C
C2-B

C2-A

STRATIGRAPHIC SECTION Ca 18

Northern end of Criner Hills

Insoluble residue CaCOs MgCO, Total
Henryhouse formation
32.83 64.83 0.68 98.34
15.25 83.05 0.94 99.24
Chimneyhill formation - Clarita member
3.18 96.18 0.78 100.18
Chimneyhill formation - Cochrane member
0.83 98.65 0.72 100.20
STRATIGRAPHIC SECTION (1
Old Hunton townsite
Insoluble residue CaCoO; MgCQO, Total
Bois @’Arc formation - Fittstown member
1.80 94.93 2.05 99.59 (R.0; 0.81)
Bois @Arc formation - Cravett member
8.58 87.90 2,38 100.11 (* 1.25)
Haragan formation :
15.35 77.32 1.51 9711 (* 2.98)
Clhimneyhill formation - Clarita member .
1-68 96.02 0.75 99.39 (¢ 0.94)
Chimneyhill formation - Cochrane member
0.98 95.83 1.61 100.31 (* 1.89)
Clhimneyhill formation - Keel member
0.44 97.34 0.75 99.69 (¢ 1.16)
STRATIGRAPHIC SECTION (2
North of Bromide
Insoluble residue CaCOs "MgCOs Total
Bois @Arc formation - Cravatt member
741 91.64 1.39 100.44
Haragan formation
9.57 88.95 1.14 99.66
947 89,18 1.28 99.93
793 90,43 1.21 99.57
Henryhouse formation
18.97 73.87 6.39 099.23
14.27 80.10 5.00 99.37
Chimneyhill formation - Clarita member
8.45 90.83 0.64 99.47
19.36 78.71 - 095 99.02
Chimneyhill formation - Cochrane member
211 97.62 0.51 100.41

*Three - different Keel specimens analyzed from unit Cal2-A



Rock sample

J1-D

J1-CIXI-4]

Rock sample
J4-J
J4-1

J4-G
J4-F

J4-E
J4-B
J4-A

Rock sample
J6-D
J6-C
J6-B*
J6-B(1)*
J6-B(2)*

J6-A

Rock sample
J11-L
J11-K
J11-J
J11-H
J11-G

J11-F
J11-E

J11-C
J11-B
J11-A

ANALYSES - J1, J4, J6,. J11

STRATIGRAPHIC SECTION J1
Southwest of Wapanucka

Insoluble residue CaCOs MgCOs
Chimneyhill formation - Keel member
upper oolite

0.20 99.14 0.47
middle laminated calcilutite
5.53 93.01 1.22

STRATIGRAPHIC SECTION J4 -
Southwest of Wapanucka

Insoluble residue  CaCOs MgCOs
Bois d&’Arc formation - Crevatt member
14.39 84.16 1.27
Haragan formation
7.38 91.82 0.72
Henryhouse formation?

19.63 78.83 1.29
17.19 80.86 0.85
Chimneyhill formation - Clarita member
5.16 94,24 0.77
Chimheyhill formation - Cochrane member
2.05 96.79 1.40
Chimneyhill formation - Keel member
2.35 60.72 36.38

STRATIGRAPHIC SECTION J6
West of Wapanucka

Insoluble residue CaCOs MgCOs
Bois @’Arc formation - Cravatt member
9.63 87.60 2.80
Chimneyhill formation - Cochrane member
2.73 97.27 0.26
Chimneyhill formation - Keel member
242 97.59 0.15
0.56 97.56 1.73
1.79 97.67 0.62
Chimneyhill formation - Ideal Quarry member
5.66 75.30 15.16

STRATIGRAPHIC SECTION J11
West of Mill Creek town

Insoluble residue CaCOs MgCO0s
Bois d’Arec formation - Fittstown member.
2.09 97.63 0.49
14.54 84.86 1.06
5.51 94.32 0.45
4,96 94.59 0.53
4,78 95.21 0.23
Bois d’Arc formation - Cravatt member
17.10 £2.52 0.34
9.50 90.39 0.34
Chimneyhill formation - Cochrane member
2.76 97.56 0.11
Chimneyhill formation - Keel member
1.47 08.58 0.42
Chimneyhill formation - Ideal Quarry member
297 96.98 0.41

Total

99.81
99,76

Total
99.82
99.92

99.75
98.90

100.17
100.24
99.45

Total
100.03
100.26
100.16
99.85
100.08

96.63

Total

100.19
100.46
100.17
100.08
100.22

99.96
100.43

100.43
100.47
100.36

291

*Analvses of 3 different rock specimens from the same unit.




292 ANALYSES - J12 to L2

STRATIGRAPHIC SECTION J12
Near Ravia

Rock sample Insoluble residue CaCO, MgCO,

Bois d’Arce formation - Cravatt member

J-12-F 13.60 85.41 0.79

Haragan formation
Ji2-D 16.36 82.06 0.98
Henryhouse formation

J12-C 36.42 61.13 117

Chimrieyhill formation - Clarita member

J12-B 4.21 94.74 0.87
Chimneyhill formation - Cochrane member

J12-A 2.95 95.78 0.04

STRATIGRAPHIC SECTION J13
0il Creek area

Rock sample Insoluble residue CaCOy MgCO;
Woodford: brown carbonate
J13-B(1) [XV-5] 9.49 87.12 1.66
J13-B(2) [XV-6] 9.97 80.14 9.77

STRATIGRAPHIC SECTION J14
0il Creek area

Rock sample Insoluble residue CaCoO, MgCO;
Woodford? birown carbonate
Ji4-B 11.33 74.64 13.24

STRATIGRAPHIC SECTION J16
Oil Creek area

Rock sample Ingoluble residue CaCO; MgCO,
Woodford formation
J16-B 28.68 41.85 25.85

STRATIGRAPHIC SECTION J17
0Qil Creek area

Rock sample Insoluble residue (CaCO, MgCOs;
Sylvan formation (lens of silty dolomite)
JIT[XVI-6] 18.10 44.74 26.15

STRATIQGRAPHIC SECTION J18
0Oil Creek area

Rock sample Insoluble residue  (CaCQ, MgC0;
Woodford? brown carbonate
J18-D(1)[XV-1] 9.15 53.84 33.32
J18-D(2) 6.00 66.90 24.61
J18-D(3) [XV-2] 16.73 79.50 2.42
J18-E(1) 4.01 56.52 36.25
J18-E(2)[XV-3] 4.54 506.45 36.64

STRATIGRAPHIC SECTION I2
Criner Hills

Rock sample Insoluble residue CaCOy MgCOq
Bois d’Arc formation - Oravett member

L2-G 13.94 84.23 0.82

‘ Haragan formation

L2-F 11.55 88.29 042
1.2-D 18.79 79.08 0.79
Henryhouse and/or Haragan formation

L2-C 22.39 76.62 0.67

Henryhouse formation
1.2-B 17.69 81.46 1.09

Total
99.80
99.40
98.72
99.82
98.77

Total

98.27
99.88

Total
100,07

Total
98.91

Total

88.99

Total
98.81
98.66
98.65

99.06
97.63

Total
98.99

100.38
98.66

99.76
100.32
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STRATIGRAPHIC SECTION M1
Vines Dome
Rock sample Insoluble residue  CaCOa MgCOs Total
Bois d’Arc formation - Cravatt member
M1-0{1) [XIII-6] 10.12 86.42 3.97 100.51
M1-O(2)* 8.53 68.04 21.08 99.79
M1-Q(3)* 3.13 95,30 1.29 99.72
M1-M 10.13 92.49 1.46 104.08
Haragan formation
Mi1-K 17.42 830.21 3.94 101.57
M1-J[XIIT-4] 17.65 75,18 5.02 98.75
M1-1 11.73 33.35 3.33 98.41
M1-H 16.85 81.24 1.30 99.39
M1-G 21.89 T8.74 0.83 101.46
Henvryhouse formation
M1-¥ 26.84 70.83 0.92 98.79
"M1-E 8.19 289.23 0.71 98.13
M1-D 29,02 70.24 0.33 99.59
M1-B 25.96 73.02 1.15 100.13
Chimneyhill formation - Clerita member
M1-A 5.74 093.86 0.61 100.21
STRATIGRAPHIC SECTION M2
Near White Mound
Rock sample Insoluble residue  CaCOs MgCOs Total
Bois d’Arc formation - Cravatt member
M2-O 11.78 87.85 0.75 100.38
Haragan formation
M2-M 17.G5 TH.04 5.54 98.73
M2-L 26.89 66.12 5.72 98.73
M2-K 13.42 82,49 3.63 99.54
M2-J 14.99 83.53 0.41 98.93
M2-H 17.34 R0.34 0.94 98.62
Henryhouse? formation
M2-F 10.82 8&.20 0.79 99.81
Henryhouse formation
M2-I 15.97 82.63 0.60 99.20
M2-D 21.02 76.90 1.70 99.62
(' himneyhill formation - Clarita member
M2-B 4.33 95.12 0.23 99.68
(' himneyhill formation - Cochrane member
M2-A 1.44 08.32 (.45 100.21
STRATIGRAPHIC SECTION M3
White Mound area - Haragan Creek
Roclk sampie Insoluble residue  CaCOs MgCOs Total
Rois 4'Arc formation - Fitistown member
M3-F 7.56 81.31 11.25 100.12
M3-E 3.70 95.12 1.97 100.48
M3-D 7.81 [8.84 3.23 99.88
M3-C(1)** 5.52 RE.08 H.83 100.33
M3-C(2)** 9.66 88.69 1.36 99.711

*Qamples from the upper 3 to 4 feet of the Cravatt, just below the Woodford.

s+ Two different samples from the same interval,
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Bois d’Arc formation - Cravati member

M3-B 11.04 86.94. 2.69
M3-A(3) 11.13 82.22 7.08
M3-A(2) 16.12 79.03 5.25
M3-A(1) 8.75 88.56 2.98

STRATIGRAPHIC SECTION 15
Road to Price’s Iralls
Rock sample Insoluble residue CaCoO, MgCQa,

100.57
100.43
100.49
100.29

Total

Woodford formation (basal cherty carbonate)

M5 76.15 16.65 6.38

STRATIGRAPHIC SECTION M9
North of Dougherty

Rock sample Insoluble residue CaCO; MgCO;
Haragan formuation
M9-A (6 ft. 28.03 66.43 4.50

channel sample)

STRATIGRAPHIC SECTION M10
Bueckhorn Ranch, northeast of Dougherty

Rock sample Insoluble residue CaCO. MgCO;
Bois d’Arc formation - Fittstown member
M10-P 3.79 95.62 0.57
. Bois d’Are formation - Cravatt member
M10-O 517 93.71 1.66
M10-N 22.65 76.47 0.26
Haragan formation
M10-M 23.00 75.20 0.76
M10-L, 24.89 72.92 0.87
M10-K 12.56 86.31 0.30
M10-J 20.22 78.81 0.30
M10-1 29.05 67.97 1.62
Henryhouse formation
M10-H 12.34 86.54 1.17
M10-G 19.63 79.06 0.68
M10-F 16.09 82,52 1.02
Chimneyhill formation - Claritq member
MI0-E 9.40 89.01 1.51
M10-D 11.57 87.62 1.17
M10-C 6.45 93.08 0.26
Chimneyhill formation - Cochrane member
M10-A 2.20 97.18 0.68

STRATIGRAPHIC SECTION M124
Price’s Falls

Rock sample Insoluble residue CaCO, MgCO;

- Chimmneyhill formation - Keel member

MI12A-B[X-4] 0.78 099.13 0.11
Chimneylill formation - Ideal Quarry member

MI12A-A[X-1] 2.56 95.30 : 0.94

STRATIGRAPHIC SECTION 14
West of Oklahoma Highway 18

Rock sample Insoluble residue  CaCO- MgCO;
Bois @’Arc formation - Fittstown member
M14-1.(2) 0.91 98.71 0.4
Mi4-1.(1) 281 96.62 0.45
Bois d’Arc formation - Cravett member
M14-K 11.32 88.16 1.06
M14-T 14.14 84,64 0.98

99.18

Total
98.96

Total
99.98

100.54
99.38

98.96
98.68
99.17
99.33
98.64
100.05
99.37
99.63
99.92
100.36
99.79

100.09

Total
100.02
98.80

Total

99.66
99.88

100.54
99.76



ANALYSES - M15, M16, M17, Ma2

STRATIGRAPHIC SECTION M15
North of Camp Classen

RocKk samiple Insoluble residue  CaCOs MgCOs: Total
Henryhouse formation
MI15-E 22,17 75.54 1.17 08.88
M15-D 27.00 71.00 0.53 98.62
Chimneyhill formation - Clarita member
M15-B 3.51 95.23 0.23 98.97
Chimneyhill formation - Cochrane member
M15-A 1.92 96.75 0.11 08,78
STRATIGRAPHIC SECTION M16
Southeastern Murray County
Rock sample Insoluble residue CaCOs ~ MgCOs Total
Bais d@’Arc formation - Fittstown member
Mi16-F 6.37 93.66 0.45 100.48
STRATIGRAPHIC SECTION M17
U. S. Highway 77
Rock sample Insoluble residue CaCOs: MgCOs Total
Haregan formation
M17-K 20.75 77.42 0.94 99,11
M17-J 30.78 67.05 0.76 98.54
Haragan and/or Henryhouse formations
M17-1 26.20 69.40 4.7 100.31
Henryhouse formation
M17-H 23.01 76.55 0.45 100.01
M17-G 32.13 65.90 1.10 99.13
M17T-F 19.53 77.92 1.36 98.81
MI17-E 17.41 80.39 1.17 98.97
M17-D 31.91 65.65 0.94 98.50
Chimneyhill formation - Clarite member
M17-C 891 89.36 0.79 99.06
Chimneyhill formation - Cochrane member -

M17-B 3.50 95.00 0.34 98.84
Chimneyhill formation - Keel and Ideal Quarry members
M17-A 5.30 93.22 1.17 99.69
STRATIGRAPHIC SECTION Ma2
Turkey Creek

Rock sample Insoluble residue CaCOs MgCOs Total
carbonate-siltstone sequence
cherty carbonate
Ma2-F(2) 36.47 4491 18.45 99.83
(upper 10°)
Ma2-F(2a) [XVI-1] 61.16 26.00 11.47 98.63
(upper 10’)
Ma2-F(1)[XVI-2] 66.86 25.48 814 100.50
(lower 10%)
Ma2-F(1a) 65.95 25.338 8.65 99,93
(lower 10")
dolomitic siltstone
Ma2-D(2) 69.81 16.64 1241 99.61
(10’ to 15’
above base)
Ma2-D(1)[XVI-3] 67.14 18.21 13.19 99.23
(lower 10°)
glauconitic limestone
Ma2-C 5.03 95.01 0.38 100.62
Ma2-B 6.63 91.02 1.44 99.09
Ma2-A[XVI-4] 10.19 87.81 0.57 98.57
Sylvan? formaticn
Ma2-Y[XVI-5] 59.62 37.711 0.70 98.03
Ma2-Z 37.43 60.89 1.17 99.49



296

Rock sample

Mad-(1)
Mad-(2)

Rock sample

ANALYSES - Ma4, P1, P8, P9

STRATIGRAPHIC SECTION Mad
Turkey Creek

Insoluble residue (CaCoO, MgCO;
Woodford? cherty carbonate
69.94 17.07 22.26
41,72 34.68 23.18

STRATIGRAPHIC SECTION Pi
Chimneyhill Creek

Insoluble residue CaCoO, MgCO;
Haragan formation

P1-U (calcarenite) 2.43 96.42 1.53
Henryhouse formation

P1-T X 86.55 4.50
P1-S[XII-4] 14.77 81.55 2.97
P1-R 10.32 88.44 1.26
P1-Q 14.42 &83.89 1.15
P1-P 21.01 T4.98 3.73
P1-N 13.12 82.68 4.52
P1-M 22.52 66.79 9,79
P1-J 31.80 bh3.67 11.61
P1-1 1417 80.87 5.38
P1-G 13.69 80.98 4.62
Chimneyhill formation - Clarita member

P1-m 4.40 94.67 0.65
P1-E[X1I-3] 0.42 99,47 0.69
P1-D 3.03 95.67 1.26
Chimneyhill formation - Cochrane member

P1-C 0.79 98.99 111
Chimmeyhill formation - Keel member

P1-B 0.89 99.75 0.79

Chimneyhill formation - Ideal Quarry member
Pl-A 1.39 99.72 0.57

STRATIGRAPHIC SECTION P8
North side of Bois d’Arc Creek (fig. 4)

Rock sample Insoluble residue CaCO. MgCO;
Frisco formation
P8-H(2) 0.59 100.64 0.51
P8-H(1)[XIV-2] 0.51 99.62 0.38
Bois d’Arc formation - Iitistown member
P3-G 2.55 97.16 0.88
P8-I 3.76 95.79 0.71
P8-E 218 95.29 1.11
Bois @’Are formation - COrovatt member
P8-D* 63.11 31.36 5.15
P8-C 14.40 77.75 7.87
Haragon formation
P8-B 12.12 76.82 10.39
Henryhouse formation
P8-A 17.60 68.87 13.87
STRATIGRAPHIC SECTION P9
Coal Creek
Rock sample Insoluble residue CaCoO, MgCO0,
Frisco formation
PO9-R 0.26 99.18 0.79

Totfal

- 98.93

99.58

Total
100.48

£9.09
99.29
100.02
99.46
990.72
100.32
101.10
97.08
100.42
99.29

99.72
100.58
99.96
100.89
101.43

101.68

Total

101.74
100.51

100.59
100.26
99.13

99.62
100.02

99.33
99.34

Total

100.23

*Sample probably included some chert.
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Bois d'Arc formation - Fittstown member

P9-QQ 4,18 94.60 1.01 99.79

Po-P 5.20 93.27 1.02 09,49
Bois d'Are formation - Cravett member

PO-O 7.04 90.48 1.39 98.91

PO-N 14.97 83.79 0.68 99.41

P9-1L 13.79 85.57 1.05 100.41

Haragon formation

P9-K 15.91 83.36 0.91 100.18

P9-I 33.04 65.66 1.02 99.72

PO-T" 16.29 82.25 0.90 100.16
Chimneyhill formation - Keel member

ro-B 0.34 99.25 0.75 100.34

STRATIGRAPHIC SECTION P11
Bois d’Are Creek

Rock sample Insoluble residue CaCOs MgCO; Total
Frisco formation
P11-C 0.86 101.23 0.54 102.63
Bois d’Arc formation - Fitistown member
P11-B 4,20 94.99 0.63 99.82
P11-A 2.82 97.81 017 101.34

FRISCO FORMATION
Miscellanecus rock samples

Rock sample Insoluble residue CaCoOs, MgCO, Total
Frisco formation - NEY SEY sec. 10, T. 2 N, R. 6 Ii. (pl. X1V, fig. 1)
3.56 97.48 0.39 10 .48
Frisco formation - NEY% NEY% sec. 16, T. 18, R 8L
A 4,94 94.54 0. 45 99.93
B 2.20 96.72 0.41 99.33

Frisco formation - SEY% SW sec. 9, T. 1 8, R. 8 E.
0.61 99.18 0. 60 100.39
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An asterisk (*) indicates the. page where a subject is discussed or
described ; references to stratigraphic sections  are placed in parenthesis
(J6) and follow the page number; a small ¢ following the page reference
indicates a chemical analysis.

acetic acid residues 11, 57, 64, 69, 146, 179
Acrospirifer murchisoni 284 (P11)
Alexander, R. 234, 235
Alexandrian (Fig. 1), 85,50,65
algae 13, 31, 42, 49, 58, 118, 122, 132, 160, 162, 165, 214

Amsden, T. W, (cited) 10, 30, 83, 35, 36, 44, 52, 53, 65, 66, 83, 84, 88, 94,
97, 99, 105, 111, 112, 114, 115, 119, 125, 134

Anastrophie delicata 199 (Ca2), 213 (Cal4), 283 (M1), 265, 2686,
267 (P1), 275 (P3), 277 (P6)

Anastrophia grosse (Fig. 41), 185 (C1), 231 (M1), 236 (M2), 238 (M3},
244 (M8), 247 (M9), 255 (M14), 280 (P9)

Anoplia nucleata ' 284 (P11)

Arbuckle Mountains 10, 21, 24, 35, 52, 59, 113, 126, 136, 137, 139, 141, 178

arenaceous Foraminifera (see Foraminifera)

Arkansas 64, 65

Atoka County 9, 49, 62, 95

Atrype oklahomensis (fig. 49), 184, 185, 186, 187 (C1), 191 (Cal), 231 (M1),
236 (M2), 237 (M3), 288 (M4), 244 (M8), 247 (M9), 251 (M10),
254 (M14), 266 (P1), 272, 274 (P3), 280, 281 (P9)

Atrype tennesseensis 196, 197 (Cal), 199 Ca2), 204 (Ca8), 206 (Ca9),
210 (Cal2), 212 (Cal3), 213 (Cald), 229 (L1), 233 (M1), 245 (MR),
249 (M10), 255 (M15), 258 (M18), 264, 285, 267 (P1), 275 (P3),
276 (P4), 277 (P6), 283 (P10)

Atrypina hami (fig. 49), 185 (C1), 182 (A2), 229 (L1), 231, 232 (M1),

236 (M2), 238 (M4), 244, 245 (M8), 248 (M10), 280 (P9)

Bailey limestone 99
Bainbridge limestone 65, 84
Barnes, V. 99
Batesville 64
Bathurst, R. G. C. 38, 39, 102, 130
Beales, I'. 'W. 42
bioclastic limestone 13, 28, 37, 42, 44, 52, 56, 88, 111, 117, 130, 180*
bhiocoenose 92
biomicrite 73
Bois @’Arc Creek 75, 99, 125, 277 (P8), 284 ( P11)
Bois d’Arc formation 7, 8, 21, 23, 66, 81, 84, 86, 99-105*%, 157,164
age 94, 103
CaCQO; content 17 (fig. 4)
chert 20, 94, 102-103
Cochrane contact 49
fossils 103-104, 181
Frisco contact 23, 164
Haragan relationship (fig. 31) 93-96. 97
Henryhouse contact T4
insoluble residue (fig. 2) 14, (figs. 4, 5) 17
MgCO, content figs. 4, 5, 6) 17, 81
Silurian relationship 26
thickness and distribution (fig. 35), 103
‘Woodford contact (pl. IX), 136, 164

brachiopods 85, 50, 57, 58, 64, 83, 84, 92, 94, 97, 105, 110, 114, 118, 121,
122, 123, 125, 130, 131, 132, 134, 146, 155, 161, 162, 165

Bransem, C. C. 235
Brassfield 65
Bromide 9, 26, 28, 61

Brownsport formation 84
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Bryozoa

35, 49, 50, 83, 84, 97, 114, 118, 121, 125, 134, 165
Buckhorn Ranch

97, 247 (M10)

Bumastus sp. 187 (C1)
Burst, J. F. 180
Burwell, A. T2
Caddo County 23, 26
calcium carbonate 11, 13
Clarita member 50
Cochrane member 47
Cravatt member 100, 119
Fittstown member 119
Haragan formation 91, 119
Henryhouse formation 72,91
Keel member 36

relation to inscluble residue (figs. 4, 5), 16

Calymene sp. 197 (Cal), 208, 209 (Call), 212 (Cal3), 233 (M1), 245 (MB8),
249 (M10), 258 (M18), 265, 266, 267 (F1), 276 (P4), 279 (P8)

“Camerotoechia arkansana 64, 268 (P1)

“Camarotoechia” filisiriata 265 (P1)

Camarotoechia? haraganensis (fig. 49), 185, 186, 187 (C1), 189 (C2), 191

(Cal), 196 (Cal), 223 (J12), 231,232 (M1), 236 (M2), 283 (M4),

247 (M9), 248 (M10), 251. (M11), 254 (M14)

64, 268 (P1)

83, 275 (P3)

“Oamarotoechia” marginala
“Qaemarotoechia” oklahomensis

Camarotoechia? sp.

Canyon Creek

Carter County

Cedar Hill

cephalopcds

chemical analyses

chert
brecciated
Bois d’Are formation
Cochrane member
Cravatt member
Fittstown member
Frisco formation
Haragan formation
Hunton group
oolitic
origin
porous type (tripolitic)
Turkey Creek inlier
vitrecus type

Woodford? brown carbonate

‘Woodford formation
Chilidiopsis sp.
Chimneyhill Creek
Chimneyhill formation

age

fossils

Haragan contact

Henrvhouse contact

insoluble residue

MgCO: content

thickness and distribution

Chonetes sp.

Clarita member
age
CaCQO; content
Cochrane content

environment of deposition

(fig. 49), 185 (C1)
9

9, 45, 49, 62, 103, 114

(pl. Vv, fig. 1), 271 (P3), (fig. 56)
50, 64, 97, 114

287-297

45, 106, 126, 127, 144, 180
102-103, 164

45, 128

105-106, 111

115

126

20, 111, 112
20, 111, 112
20, 103, 106, 111, 180

20. 106, 111, 1890

144, 148

139-140

4 274 (P3)

27, 35, 44, 52, 99, 105, 115

7, 8, 13,21, 24, 26. 27-30%, 146
27

181

75, 93

73, 76

(fig. 2), 15, (fig. 5), 18, 2R
(Fig. 3). 18, (figs. 5, 6), 18, 19
(fig. 9), 28

186

7, 8, 11, 20, 21, 24, 28, 45, 52-65% 74. 158
24, 64-65

56

23, 27, 59, 60, (fig. 50), (p1. IT, fig 1)
57-58, 62. 161
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fossils 55, 57, 58, 64-65, 161
Henryhouse contact 61-62, 161
insoluble residue (fig. B), 18, (fig. 18), 56
Keel contact 23
MgCO: contact (fig. 3), 15, (fig.1), 18, (fig. 18), 56
microfauna 57, 59, 64-65, 69
red color 55, 61, (fig. 54), 243 (M8)
thickness and distribution 62, 64, (fig. 19)
clear crystalline calcite cement 180
Bois d’Are formation (figs. 38, 84), 101
Clarita member 57
Cochrane member 48
Fittstown member 117, 118, 120-121, 122, 164, 191
Frisco formation 130, 131-132
Haragan formation 120
Ideal Quarry member 30
Keel member 38-39, 40
origin 38-39,. 57, 102, 122-123
Olorinda cf. C. thebesensis 36, 44, 270 (P1)
Cloud, P. E., Jr. 48, 92, 99, 132
Coal County 9, 27, 52
Coal Creek 40, 52, 126, 279 (P9)
Cochrane member 7, 8, 21, 24, 28, 44-50%, 74, 158
age 24, 50
CaCO; content 47
chert 20, 128
Clarita contact 27, 52, 59, (fig. 50), 60, 161, (pi. II, fig. 1)
environment of depcsition 48-49, 160, 162
fossils 46-46, 50, 148. 160
glauconite 45-47 (pl. XVII, figs. 5, 6)
insoluble residue (fig. 2), 14, (fig. 5), 18, 46-46, (fig. 13)
Keel contact 27, 48, 49, 160
MgCO; content (fig. 3), 15, (fig. 5), 18, (fig. 14), 47. 14R
microfauna 59
thickness and distribution - 49-50, (fig. 15). 160
Woodford? brown carbonate (comparison) 146-149

Coelospira saffordi 189 (C2), 198 (Cal), 199 (Ca2), 233 (M1), 249 (M10),
264 (P1), 274 (P3), 283 (P10).

Coelospira virginia 182 (A2), (fig. 49), 187 ((C1), 208 {Call), 221 (TJ11).
231. 232 (M1), 236 (M2), 238 (Md4), 245 (MS8), 247 (M9), 248 (M10).

251 (M11), 254 (M14). 278 (P8), 281 (P9), 283 (P1D)

conodonts 11, 57, 58, 59, 62, 64, 114, 131, 135, 146, 155, 190 (C2), 187 (C1),
194, 195 (Cal), 200 (Ca3), 202 (Ca6), 204, 205 (Ca8), 209 (Call),

211 (Cal2), 212 (Cal3), 217, 218 (T4). 219, 220 (J5), 220 (J@).

223 (J12), 226 (J16), 234 (M1), 236 (M2), (fig. 54). 246 (MS).

250 (M10), 261 (Ma2), 268, 269 (P1Y

corals 35, 49, 50, G4, 83, 92, 97, 121, 122, 132, 134. 155, 161. 163. 165
Costellirostra peculioris 278 (PB). 284 (P11
Costellirostra singularis 182 (A2), 184 ((C1). 251 (M11), 272 (P3»
Costispirifer arenosus 284 (P11)
Cravatt member 7.8, 12, 26, 84, 99. 103, 105-114*. 158
age 114
biofacies 12
CaCO0; eontent (fig. 4), 17. 110, 119
chert 94, 100, 105-106. 111, 11°
environment of deposition " 112
Fittstown relationship (figs. 33. 34), 99-102, 119
fogsils 114. 121
glauconite 108
Haragan relationship 94-95

insoluble residue  (fig.'2), 14, (figs. 4, 5). 17, 18. 94, 100, (fie. 836) 10K
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MgCO; content (figs. 4, 5, 6), 17, 18, 19, 20, 108-109, (figs. 37, 38)
microfauna 114
red color 106
thickness and distribution 112-114 (fig. 39)

Criner Hills 10, 21, 23, 35, 40, 45, 52, 59, 62, Y6, 114, 136, 139, 178, 208
(Call), 210 (Cai2), 212 (Cal3), 213 (Cal4), 228 (L1), 229 (L2)

crinoids 83, 114, 115, 122, 123, 161
Cyclonema? sp. 44
Cypricurdiniu’ sp. 28t (P11)
Cyritinae dalmani? 190 (C3)
Cyrting datmani nang 236 (M2), 238 (M4), 248 (M10), 280 (PY), 286 (P17)
Cyrilina rostrala 284 (P11)
Dalmanites sp. 276 (P6)
Davis 50, 53
Decker, C. E. 83, 251
Deerparkian 133,135
Delthyris kozlowskii 199 (Ca2), 245 (M8), 265 (PI}, 275 (P3), 277 (P6)
“Dendropore’” (Truchypora) sp. 277 (P8), 279 (P9)
Devonian $5-86%, 97, 137

Silurian-Devonian unconformity 85, 1656

suberop map 85 (panel 111, pl. B)

thickness (fig. 28), 86, 138

Dicoelogia oklahomensis 197 (Cal), 199 (Ca2), 204 (Ca8), 206 (Ca9), 208
(Call), 233 (M1), 257 (M17), 258 (M18), 264, 265, 267 (P1), 275

(P3), 276 (P4), 277 (P6), 283 (P10)

Dicoelosie varice (fig. 49), 185, 186, 187 (C1), 206 (Cay), 208 (Call),
210 (Cal2), 229 (M1), 231, 232 (M2), 238 (M3), 244 (M8), 247 (M9),

048 (M10), 254 (Mi4), 258 (M18), 274 (P3), 279 (D8), 281 (P9)
Dictyonella gibbose 213 (Cal4), 232 (Ml1), 264, 265, 267 (P1), 274, 275
(P3), 276 (P4), 277 (P6), 277 (PT), 279 (P8)

Dictyonella sp. 85, 44, 189 (C2), 197 (Cal), 270 (P1)
Dillard member 64
Dougherty anticline 138
Douthit, S 9, 178, (panel I1L, pl. B)
Dunbar, C. O. 66, 75
Early Silurian 9
Early Devonian 9
Eatonie exserta 274 (P3), 280 (P9)
Ratonia medialis {fig. 49), 185 (C1)
encrinite 118
Enerinurue sp. 207 (Ca9), 215 (J1), 245 (MS8), 257 (M17), 276 (I6)
Engleman, R. (fig.AT), 152

Eophacops sp. 197 (Cal), 207 (Ca9), 230 (L1), 233 (M1), 245 (M8), 249
(M10), 258 (M18), 265, 267 (Pr1)

Eospirifer sp. 268, 269 (P1). 275 (P3)
Etymothyris ygaspensis 284 (P11)
Bucalyptocrinus milliganae? 265 (P1)
facies terminology 12, 94
Fairbridge, R. W. _ 16, 19
Fardenia reedsi (= Chilidiopsis reedsi) 265 (P1), 275 (P3). 277 (P6)
Favosgites cf. F. conicus o7, 121, 247 (M9)
Favosites cf. F. louisvillensis 197 (Cal)
Favosites shriveri 284 (P11)
Favosites sp. 26n (1), 281 (9)
“Ternvale” limestone 154. 159
TFittstown 88, 115
Fittstown member 7, 8. 12, 39, 84, 99, 103, 105, 115-125%, 158

age 125, 134-135

biofacies 121

CaCO0; content (fig. 4y, 17. 119

chert 100, 115
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C‘rava_,tt‘ relationship

environment ‘of  deposition

fossils

I'risco contact
glauconite

Haragan relationship

INDEX

(figs. 83. 34), 99-102, 119120, (fig.. 40)
120-128, 131-132, 163-164

115, 117, 118, 121, 125, 132, 134-135, 181
133

117

94-95

insoluble residue (fig. 2),-.14, (figs. 4, 5y, 17, -94, 100, (fig. 36),

MgCO; content

thickness and distribution

(fig. 40), 116; 117
(fig. 3, 4, 5, 6), 17, 18, 19, (fig. 36), 119
(fig. 41), 123, 125

38, 39, 42, 72, 73, 101, 102, 123

Foraminifera 11, 45-46, 50, 55, 57, 58, 62, 64, 68, 90, 114, 125, 134, 161, 179,

194 (Cal), 200 (Ca3), 202 (Ca6), 205 (Ca8),

211 (Ca1l2), 212 (Cal3), 219 (J5), 223 (J12), 234 (M1), 236 (M2),
(fig. 54), 245, 246 (M8), 250 (M10), 255 (M15), 268, 269 (P1)

formation (term discussed)

fossil collections
Frederickson, E. A.
Frisco (town)
Frisco formation
age
Bois d'are relationship
CaC0; content
chert
chemical analyses

environment of deposition

Fittstown relationship
fossils

glauconite

insoluble residue
MgCO; content

thickness and distribution
weathering characteristices

Woodford contact

gastropods

Gilbert, (. M.

glade

glauconite
Clarita member
Cochrane member
Cravatt member
defined
Fittstown member
Frisco formation
Keel member
Turkey Creek inlier

Woodford? brown carbonate

Goose Creek
granular cementation
graptolites
Gypidule sp.
Halysites sp.
Hamm, T.
Ham, W. E.
Haragan Creek
Haragan formation
age
Bois d’Arce relationship
CaCO; content
chert
Cochrane contact

35, 47, 50,

8,9, 21, 23, 81, 84, 86, 97, 99, 125-135*, 188

23, 85, 183
(fig. 4), 17, 129
20, 126-127, 140

131-132, 164

130, 131, 132, 165, 181

129

(tig. 2), 14, (fig. 4), 17, 128-129, (fig. 43)
(fig. 8),-15, (fig. 4), 17, 81, (fig. 43), 129
(fig. 42), 134-135

128, (pl. VIII, fig. 1), 133

139

64, 97, 114, 121, 130, 131, 132, 134, 155, 165

37

67, 97

15, 20, 44, (pl. 17, figs. 4, 5)

58

44, 45-47, 48, 58, 129

108

180

117

126, 129, 181

36

155. 156

143, 144-145, 147, 148

139

39, 102, 130

: 83, 99, 251

(fig. 49), 183, 187 (CI), 280 (P9)
44

287

9, 10, 28, 85, 138, 141, 150, 234, 235, 270
99, 115

7, 8, 12, 21, 23, 57, 67, 86-99% 103, 108, 157
94, 97, 99

(fig. 31), 93-96, 112, 120-121, 123, 162
(fig. 4), 17. 91. 119

20, 88, 94

49
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biofacies 12
envircnment of deposition 91-93, 112, 120-121, 123, 162
fossils 9, 66, 88, 92, 97, 99, 120, 121, 163, 181
Henryhouse relationship 26-27, 66, 73-81, (figs. 24-26), 162-163

insoluble residue (fig.2), 14, (figs. 4, 5), 17, (fig. 24), 77, (figs. 20, 29),
88-90, 105, 117, 120
MgCOs (figs. 4, 5, 6), 17, 20, 69-70, (fig. 22), 78-80, (figs. 25, 26),

(fig. 30), 90

microfauna 68, 69, 90, 99
red beds 88
Silurian relationship 85
thickness and distribution (fig. 32), 99
Woodford contact 96
Hawkins member 35
heavy minerals 179
Hedgpeth, J.. W. 93
Heliolites sp. 265 (1)
Helderbergian 24, 76, 94, 97, 99, 119-120, 121, 123, 133, 163
Hendricks, T. A. 152 (fig. 47)
Henryhouse Creek 50, 64, 71, 190 (Cal)
Henryhouse formation 7, 8, 20, 21, 24, 26, 57, 66-84%, 103, 157
age 24, 84
Bois d’Are contact 74
CaCQ; content (fig. 1), 17, 72, 91
Clarita contact 28, 61-62, 73, 93, 161
Cochrane contact - 49, 73, 93
environment of deposition 73, 9193, 161-162
fossils 9, 73, 83, 92, 158, 161, 162, 181
Haragan relationship 23, 26, 27, 66, 73-81, (figs. 24, 25), 83, 162

insoluble residue (fig. 2), 14, (figs. 4, 5), 16, G7-68, (figs. 20, 21),
70-71, 77, (fig. 24), 94, 105, 161-162
MgCO, content (figs. 4, 5, 6), 19, 69-70, (figs. 22, 23), 78-80. (figs. 25, 26)

microfauna G2, 84
red color 54, 61, 67
thickness and distribution 81-82, (fig. 27)
Woodford contact ' T4
Homocospira foerstei 265, 266 (I'1), 277. (P6)
Homoeospira sp. 258 (M18)
Homocospira subgibbosa 264, 265, 266 (P1), 275 (P3), 276 (P4), 277 (P7)

Howellelle cycloptera (fig. 49), 185 (C1), 190 (C3), 191 (Cal), 221 (J11),
230 (M1), 237 (M3), 238 (M4), 247 (M9), 248 (M10), 272 (P3), 278
(P8), 280 (P9), 285 (P11), 286 (P17)

Howellella henryhousensis 265 (1), 276 (P4)
Huffman, G. 23, 65, 134
Hunton group 7, 21
chert 20
Devonian strata v 84-86
environment of deposition 8. 159-165
fossils 10, 13
glauconite " 20
insoluble residue (fig. 23, 13-15
lithologic characters 11, 13
MgCQs; content (figs. 3. 6}, 16-20
microfauna 11
Silurian strata 24927, (fig. 8)
subsurface 10
thickness and distribution 9, 21-24, (fig. 7), 137
Hunton marlstone 66, 92
Hunton townsite 9, 13, 28, 36, 52, 53, 62, T4, 86, 88, 97, 120, 178. 182 (C1)
Ideal Quarry member 7, 8 21, 28, 30-35*. 74, 93. 179

age 24, 35
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chert 20
environment of deposition 42-43, 160
fossils 33, 35
insoluble residue (tig. 2), 14, 81- 32, (fig. 10)
Keel contact 33, 42-43
MgCO; content (fig. 3), 14, (fig.6), 19, (fig. 11), 32
Sylvan contact ‘ : 32-33 (p-.I)
thickness and distribution 33-35, (fig. 12)
Illings, 1. V. 37, 42

inarticulate brachiopods, 11, 179, 190 (C1), 194 (Cal), 200 (Cad), 212 (Cal3),
L 234 (M1), 236 (M2), (fig. 52), 246 (M8), 269 (P1)
insoluble residue (HC?) 11, 13-15, (fig. 2)

Bois d’Arc formation 95, 100-101, (figs. 33, 34)
COlarita member (fig. 16), 54-556
Cochrane member (fig. 13), 45-46
Cravatt member 94-05, 108, (figs. 36, 40)
Fittstown member 94-95, 117 (figs. 86,40)
Frisco formation 128-129, (fig. 43)

Haragan formation 77, (fig. 24), 8890, (figs. 20, 29), 94-95, 100-101,
(figs. 33, 34)

Henryhouse formatiocn 67-68, (figs. 20-21), 70-71, T7-78, (fig. 24)
Ideal Quarry member 31, (fig. 10)
Keel member (fig. 10), 36, 40
preparation 179, 287
relation to MgCO, (figs. 2, 3, 4, 5). 16, 20
Turkey Creek inlier 154-156, 157
Woodford? brown carbonate (fig. 45), 144-148
Ireland, H. A. 64, G8, 90
isopach maps 24

Isorthis arcuaria 197 (Cal), 199 (Ca2), 230 (L2), 245 (MB), 264, 265 (P1),
274, 275 (P3), 276 (P4), 277 (P6), 277 (P7), 279 (P8), 283 (P10)
Isorthis pygmaea  (fig. 4), 185,187, (C1), 232 (M1), 238 (M3), 248 (M10),
251 (M11), 253 (M14)

Johnston County 9, 49
Keel member 7. 8. 21, 28, 35-44%, 74, 93
age 24
CaCOs; 36
chert 20
environment of deposition 41-42.160
fossils 44
Ideal Quarry comtact ) 33, 42
ingoluble residue (fig. 2), (fig.-5), 18. (fig. 10). 36. 40
MgCO: content (fig. 3), 15. (figs. 5. 6), 18, (fig. 11), 19. 3A-37
oolites 37-38
subdivisions 40
thickness and distribution (fig. 12). 4344
Kite group 97. 105
Koenig, J. W. 178

Kozlowskiellina (M.) velate  (fig. 49), 184, 185, 186, 187 (C1), 199 (C3),
191 (Cal), 196 (Cal), 210 (Cal2). 229 (L1}, 230, 231, 232 (M1),

236 (M2). 237 (M3), 238 (M4}, 247 (M9). 248 (M10Y, 253, 254

(M14), 256 (M17), 264 (P1), 273, 274 (P3). 278 (P8, 280, 281

(P9), 283 (P10). 285 (P11). 288 {(P17)

Lawrence Quarry 30, (p1. Ty. 32-33. 35
Lawrence Uplift 12. 28, 27, 45, 49, 62, 66, 67. 70. 72. 80, 81. 88. 95, 99, 108.
114. 120, 126, 134. 178

Lecanocrinus sp. 266 (P1)
Leptaena acuticuspidata (fig. 49), 183, 185, 186, 187 (CI). 222 (J11), 229
(T.1). 229 (1.2)., 231, 231. 239, (M1}, 236 (M2). 238 (M4), 245

(M8), 247 (M9), 248 (Mi0). 251 (M11). 254 (M14). 258 {M18).

264 (P1), 274 (P3), 278 (P8), 280. 281 (P9). 283 (P10)
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Leptaena cf. L. rhomboidalis (fig. 49), 184, 185 (C1), 191 (Cal), 196 (Cal),
291 (J11), 231 (M1), 237 (M3), 248 (M10), 253 (M14), 272, 274, 275

(P3), 278 (P8), 280 (P9), 285 (P11)

Leptacna oklahomensis 196, 197 (Cal), 208 (Call), 229 (1L1), 233 (M1),
258 (M18), 264, 266, 267, (P11}, 275 (I3), 276 (P4), 277 (P6),

277 (PT)

Leptacne ventricosa 284 (P11)
Leptaenisca concava (fig. 49), 185, 186, 187 (C1), 230, 231 (M1), 236 (M2),
238 (M4), 244 (MS8), 247 (M9), 148 (M10), 251 (M11), 280 281

(P8), 283 (P10)

Leptaenisca irregularis 197 (Cal), 212 (Cald)
Leptostrophia beckii tennesscensis 184 (C1) 221 (J11), 251 (M11), 272
(P3), 276 (P4), 278 (P8), 285 (P11)

Leptostrophia magnifica 278 (P8), 279 (P9), 284 (P11)
Leptosirophia sp. 991 (J11), 272 (P3), 278 (P8), 285 (P11)
Levenea sp. : 218 (J15)

Levenea subcarinate pwmilis 182 (A2), (fig. 49). 185, 186 (C1), 189 (C2).
191 (Cal(2), 196 (Cal), 198 (Ca2). 210 (Cal2), 219 (J5), 221

(J11), 223 (J12), 229 (1.1), 230, 231, 232 (M1), 236 (MZ2). 237

(M3), 238 (M4), 241 (M5), 244 (M8), 247 (M9), 248 (M10), 251

(M11), 254 (M14), 255, 257 (M17), 258 (M18), 274 (P3), 278 (P8),

280, 281 (P9), 283 (P10)

Lindstrocmia? sp. 284 (T11)
Lissatrypoidea concentrica 189 (C2), 196, 197, 198 (Cal), 200 (Ca3). 201
(Ca4), (Ca5), 204 (Ca8), 209 (Call)y, 215 (J1). 217 (J4), 229

(L1). 230 (L2), 233 (M1), 236 (M2), 241 (M3)., 245 (M8). 249

(M10), 251 (M12A), 264 (M14), 255 (M15). 257 (MI1T7), 258 (M18).

264, 267 (P1), 274. 275 (P3). 276 (P4), 283 (P10Y

Lissatrypoidea henryhousensis 208 (Call), 264, 267 (P1), 275 (P3). 276 (P4),
277 (PT)

Lissostrophia (L.) cooperi 199 (Ca2) 233 (M1), 245 (M), 258 (M1R), 265,
266 (P1) 272, 275 (P3), 276 (P5). 277 (P6)

Lissostrophia (L.} lindenensis (fig. 49). 185 (C1). 229 (M2), 238 (M4).
254 (M14)

lithologic terminology 12, 180
Louisville limestone 84
Love County 0, 61, 62, 228 (T.1). 220 (1.2)
Ludlovian 76. 84
Lytle, M. A. 37
magnesium carbonate 11. 13, (fig. 3), 15
Bois d’Are formation (fig. 26). 79
Clarita member (fig. 18). 56. (fig. 26), 79
Cochrane member (fig. 14), 47, (fig. 26). 79
Cravatt member (figs. 37. 38). 108-109
Fittstown member (fig. 87). 119
Frisco formation (fiz. 43). 129
Haragan formaticn (fig. 26), T9. (fiz. 25), TR, (fizs 22, 30). 90
Henryhouse formation G0-70. (figs. 22, 23), 78. (fig. 25}, 79 (fig. 25)
Ideal Quarry member (fie. 11). 32
Keel member (fig. 10), 36
origin (fig. 6). 18-20. R0-81
preparation of analyses 287
relation with insoluble residue 16, (figs. 4. 5). 20
manganifercus deposits 28
Marble City 65
marlstone 12, 67, 84, 88, 105, 73, 101, 180#*
Marshall County 150, 151, 259 (MaZ2. Ma3. Ma4)
Maxwell, Robert 136. 138, 140, 150
Maxwell, Ross 9, 33, 35, 44, 50. 53. 83, 97, 105, 114, 125, 141

Werista oklahomensis 196, 197 (Cal). 199 (Ca2), 204 (Ca8). 212 (Cal3).
o8 (M1). 245 (MS8). 249 (M10), 254 (M14), 257 (M17), 264 (P1).
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275 (P3), 216 (P4), 277 (P6), 277 (P7)

Merista sp. 189 (C2), 197, 198 (Cal), 213 (Cal4), 217 (J4), 233 (M1),
236 (M2)

Meristelle atoka (fig. 49), 184, 185, 186, 187, (C1), 189 (C2), 191 (Cal),
198 (Ca2), 221, 222 (J11), 2923 (J12), 229 (L1), 230 (L2), 231,

232 (M1), 236 (M2), 237 (M3), 238 (M4}, 244, 245 (MS8), 247 (M9),

248 (M10), 251 (M11), 254 (M14), 256 (M17), 264 (P1), 272, 274

(P3), 278 (P8), 280, 281 (P9), 283 (P10), 285 (P11), 286 (P17)
Meristelle sp. 2 196 (Cal), 230 (M1), 251 (M11), 253 (M14), 264 (P1),
272 (P7), 278 (P8)

Meristina? roemeri 275 (P3)
microcrystalline calcite cement 38, 101
Mill Creek town 23, 26, 62, 86, 99, 108, 105, 115, 221 (J11)
Miller, H. W. 65
“Misener” formation (fig. 46), 147, 150, 151, 159
Modiolopsis sp. 35, 44, 270 (P1)
Mollusca 57, b8
Monaghan, P, H. 37
Monograptus bolemicus 251 (M12A)
Monograptus crinitus 251 (M12A)
Monograptus vulgaris 251 (M12A)
Moore, R. C. 12
Moreman, W. L. 64
Murray County 9, 26, 53, 55, 62, 103, 114
Nanospirae parvula 197 (Cal), 199 (Ca2), 267 (P1)
New Scotland 94, 99, 114, 125
Nucleospira raritas 197 (Cal), 206 (Ca9), 230 (M4), 259 (M18)

Nucleospira ventricosa 182 (AZ), (fig. 49), 186, 187 (C2), 231 (M1), 248
(M10), 254 (M14), 286 (P17)

Oalkes, M. 28
Obturamentelie wadei (fig. 49), 185, (C1), 221 (J11), 236 (M2), 237 (M3),
248 (M10), 272 (P3), 278 (P8), 280 (P9), 285 (P11), 286 (17),

Oil Creek 8, 21, 141-151, 154, 165, 240, 223-228 (J13 to J18)
Oliver, W. O., Jr. 135
Onychotreta? sp. 275 (P3)
oolite 28
algal 31, 42-43
“deformed” 211 {Cal2)
Ideal Quarry member 42
Keel member 36, 37-38, 41
origin 41-42
Oolitic member 44
Oriskania sinuata 284 (P11)
Oriskany sandstone 135
Orthostrophia sp. 215 (J1), 218 (IB)

Orthostrophia strophomenoides parve (fig. 49), 185, 186, 187 (C1), 189 (C2),
222 (J11), 229 (L1), 229 (L2), 231, 232 (M1), 236 (M2}, 237 (M3),
238 (M4), 246 (M9), 248 (M10), 251 (M11), 253, 254 (M14), 258
(M18), 272 (P3). 276 (P4), 278 (P8), 280, 281 (P9), 283 (P10)

ostracods 57, (P1. XI11, fig. 1), 129, 131, 134, 187 (C1)
paleogeologic maps (subcrop maps) 13, 23 (panel III, pls. A, B)
pbaleontologic facies 12
paraconformity 75, 76
paralodion peels 11, 37, 48, 72, 91, 110, 130, 145, 178-179*
pelecypods 35, 97, 114
pelmatczoan plates 48, 52, 53, 57, 59, 118, 121, 130, 134, 146, 155, 164
penecontemporaneous replacement 20, B0
Perry, T. G. 83, 84
Pettijohn, F. T. 11, 12, 13, 16, 31, 93, 180
Phacops sp, 198 (Ca2), 215, 216 (J1), 223 (J12), 229 (1.1), 216 (M17)

Pillar Bluff limestone 99
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Pink crinoidal member 52, 53, 64, 65
Pisocrinus ct. P. gorbyi 265 (P1)
Pisocrinus guinquelobus 265 (P1)
Pisocrinus sp. 88, 199 (Ca2), 2656 (P1), 276 (P6)
pisolites 31, 86, 37
rlatyceras (Orthonychie) tortuosa 284 (P11)
Platyceras (Pletyostoma) gebhardi 284 (P11)
Platyorthis angusta 184 (C1), 272, 274 (P3), 278 (P8), 285 (P11)
Platyorthis cf. P. planoconvera 284 (P11)
Plectodonia petila 236 (M2), 238 (M4)
Plethorhyncha speciosa 284 (P11)
Pleurodictyum tennesseensis? 199 (Ca2)
Pleurodictyum sp. 121, 280 (L2), 247 (M9), 281 (P9)
Pontotoe County 9, 35, 44, 125, 262-286 (P1 to P17)
Pottawatomie County 134
Price’s Iralls 60, 95, 96, 140, 149, (fig. 52), 251 (M124A)
Prionothyris perovalis 284 (P11)

Pscudodicoelosic oklahomensis 197 (Cal), 210 (Cal2), 213 (Cal4), 233
(M1), 249 (M10), 259 (M18), 265 (M1), 276 (P5), 279 (P8)
Plerinea? sp. 44

Ptychopteurella rugiplicata 233 (M1), 264, 265, 267 (P1), 277 (P6)
pyrite concretions 258
Ravia 50, 143, 222 (J12)
recrystallization 38, 41, 48, 57, 118, 102, 121, 122-123, 130, 191
red beds 54, 61, 88, 106
Reeds, C. A, 9, 27, 33, 35, 37, 40, 44, 50, 65, 83, 86, 97, 99, 114, 125, 135
reefs 58, 83, 93, 97, 132, 160, 162, 165
Rensselaeria ¢f R, elongate 135
Rensselaeria sp. 278 (P8)

Rensselaering haraganance (fig. 49), 184, 185, 186, 187 (C1), 236 (M2),
238 (M4), 254 (M14), 280 (P9)

Resserclla brownsportensis 189 (C2), 197 (Cal), 199 (Ca2), 204 (CaR),
213 (Cald), 236 (M2), 249 (M10), 259 (M18), 264, 265, 266, 267, (P1),

274, 275 (P3), 276 (P4), 276 (P5), 277 (P6), 277 (PT), 219 (P8),

283 (P10)

Rivipidomelloides henryhousensis 189 (Ca2), 196, 197, (Cal), 249 (M10), 254
(M14), 258 (M18), 264, 265, 266 (P1), 275 (P3)

Rlvipidomelloides musculosa 278 (P8), 284 (P11)
Rhipidomelloides oblate (fig. 49), 185, 186, 187 (C1), 191 (Cal), 196 (Cal),
223 (J12), 231, 232 (M1), 236 (M2), 237 (M3), 238 (M4), 245 (M8},

247 (M9), 248 (M10), 251 (M11), o55 (M14), 256 (M1T7), 264 (P1),

272, 274 (P3), 276 (P4), 278 (P8), 280 (P9), 283 (P10), 285 (P11),

286 (P17)

Rhipidomelloides subtriangularis 264, 265 (P1), 275 (P3), 276 (P4), 277
(P7)

Rhynchospiring mazwelli 182, (fig. 49), 185, 186, 187 (C1), 198 (Ca2), 221
(J11), 231 (M1), 236 (M2), 238 (M4), 244 (M8), 247 (M9), 251

(M11), 254 (M14), 280 (P9), 283 (P10)

Rhynchotreta ? cf. R. thebesensis multistriata 44

rim cementation 39, 102, 130
Rock Color Chart 180
rock crossing 96, 208 (Call)
Rodgers, J. 66, 75
Ross limestone 97
St. Clair limestone 64, 65
Schellwienella marcidule 221 (J11), 282 (M1), 272 (P3), 278 (P8), 280 (P9},

285 (P11)
Schizoremma hami 265, 266 (P1)
Schleicher, J. 287
Schuchertella attenuato 264 (P1), 277 (P7)

Schuchertella haraganensis  (fig. 49), 185, 187 (C1), 208 (Call), 232 (M1),
236 (M2), 238 (M4), 248 (M10), 254 (M14), 274 (P3), 280, 281
(P9), 283 (P10)
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Seyphocrinites Sp. (Camarocrinus sp.) 97, 114, 189 (C2), 199 {Ca2), 208
(Ca11), 213 (Cal4), 215 (J1), 228 (L1), 229 (L2), 232, 233, (M1),

245 (M8}, 257 (M17), P3 (274), 281 (P9)

Sequoyah County 134
sessile benthos 13, 92, 112, 132
Sieberella roemeri 196, 197 (Cal), 199 (Ca2), 204 (Ca8), 207 (Ca), 208
(Call), 210 (Cail2), 233 (M1), 245 (MS8), 249 (M10), 251 (Mi2A),

254 (M14), 255 (M15), 258 (M18), 264, 266, 267 (P1), 275 (P3),

277 (P6)

silicification 36, 69, 90, 111, 117, 118, 128-129
Silurian 2427+
Devonian-Silurian unconformity 26-27 (panel III), 27, 85, 165
thickness (fig. 8), 24
Skenidioides henryhousensis 208 (Call)
Skenidium insigne 236 (M2), 238 (M4)
South Fork of Jackfork Creek 27
sparry calcite 38, 39, 101, 123

Sphaerirhynchia glomerosa (fig. 49), 185, 186, 187 ( Cl), 236 (M2), 238 ( M4),
247 (M9), 254 (M14), 274 (P3), 281 (P9), 283 (P10)

Sphaeerirhynchia lindenensis (fig. 49), 185, 186, 187 (C1), 189 (C3), 191
(Cal), 221 (J11), 231, 232 (M1), 236 (M2), 286 (M3), 238 (M4),

247 (M9), 248 (M10), 251 (M11), 254 (M14), 272, 274 (P3), 278

- (P8), 280, 281 (PY), 285 (P11), 286 (P17)

“Spirifer (Delthyris) sulcatus” 64, 268 (P1)
“Spirifer radiatus” 64
sponge 83, 129, 131, 134
Springer, F. 83
Stegerhynchus altisulcatus 265 (P1), 275 (P3)
Stegerhynchus carmelensis 264, 266 (P1), 277 (P6)
stratigraphic sections 178
Al 45, 181*, 287¢
A2 181*
C1 30, 35, 44, 52, 53, 64, 74, 86, 88, 95, 182* 290c
2 53, T7T (fig. 24), 189*, 290¢
Cal 66, 67, 71, 76, 77, (figs. 24, 25), 190*, 288c
Ca2 30, 35, 77, (fig. 24), 198%, 288¢
Ca3 30, 75, 141, 146, 147, 199%, 288c
Cad 75, 141, 146, 147, 201%, 289*
Cah 137, 201*
Ca6 54, 61, 67, T4, 202+
Ca7 49, 61, 74, 75, 202*
Ca8§ 67, 102, 106, 120, 203*
Ca9 23, 120, 205*%, 189¢
Cal0 23, 45, 207+, 289¢
Call 30, 35, 40, 42, 208*
Cal2 210*, 189c
Cal3 75, 212%, 290c¢
Cal4 75, 218%
J1 35, 36, 40, 42, 44, 60, 215%, 291¢
J4 36. 60, T7 (figs. 24, 25), 218*, 201¢
J5 45, 60, 218+
J6 103, 114. 220%, 291c
J7 220+
J9 220%
J10 221%
J11 35, 86, 99, 102, 116 (fig. 40y, 221%, 201¢
J12 77 (figs. 24, 25). 1483, 147, 222% 299
J13 144, 149, 223* 292

J14 224%*, 2092¢
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J15 147, 225%
J16 147, 226%, 292¢
Ji7 227*, 292¢
J18 144, 149, 227*, 292¢
11 49, 74, 228*
1.2 49, 74, 229%, 292¢
M1 76, T7 (figs. 24, 25), 79 (fig. 26), 97, 108, 230*, 293c
A2 77 (figs. 24, 25), 79 (fig. 26), 236%, 293¢
M3 116 (fig. 40), 119, 137, 140, 237*, 292c
M4 238*
M5 53, 96, 140, 149, 239%, 294c
M6 65, 241*
M7 60, 242%
MS 54, 61, 67, 243%
M9 246, 29%4c
M10 G1, (figs. 24, 25), 77, 97, 247%
M1l 250%
M12A 30, 35, 43, 50, 53, 60, 251%, 294c¢
M12B 60, 252*
M13 253*
Mi4 253%, 249¢
M15 45, 254%, 294¢
M16 255%, 295¢
M17T 45, (figs. 24, 25), 77, 96, 256*, 205¢
M18 120, 258*
Ma?2 (fig. 47), 152, 153-156, 157, 158, 259%, 205¢
Ma3 (fig. 47), 152, 156, 262*
Mad (tig. 47), 156, 263*. 296c
r1 30. 35, 44, 52, 59. 64, 88, 89, 91, 95, 270*, 296¢
P2 111, 270*
P3 102, 108, 115, 116, (fig. 40), 271*
P4 276%
P5 276*
P6 276%
P 277*
| &ty 75, T6. 77, (figs. 24, 25), 79, K1, 99, 102, 108, 277*, 296¢
79 35. 40. 44, 97, 120, 279*, 296¢
r10 40, 44, 67, 88. 95, 120. 282*
ril 00, 125, 283*, 297¢
P12 285*
P13 285*
P14 286*
P15 286*
P16 286*
P17 286*
Strimple. H. 83
Strizella ucutisuleata 249 (M10), 264, 265 (P1), 274, 275 (P3), 277 (PT)
stromatopuroids 162

Stropheodonte (B.) areta (fig. 49). 185, 186, 187 (C1), 231 (M1), 238 (M4),
247 (M9), 248 (M10), 280 (P9), 283 (P10), 286 (P1T)

Ntropleodonta (B.) aftenuate 199 (Ca2), 204 (CaB). 208 (Call), 245 (MR),
266, 267 (M10), 266, 267 (P1), 277 (P6)

Stropheodonta (B.) gibbera (fig. 49), 185, 186 (C1), 191 (Cal), 231, 232
(M1), 236 (M2), 238 (M4), 247 (M9), 248 (M10), 254 (M14), 272

(P3), 280, 281 (P9)

Strophonelle bransoni (fig. 49), 183, 186, 187 (C1), 196 (Cal), 221 (J11),
231 (M1), 238 (M4), 247 (M9), 248 (M10), 251 (M11), 253 (Ml4),

258 (M18), 264 (P1), 272, 274 (P3). 276 (P4), 278 (P8), 280 (P9),

283 (P10), 285 (P11)

Strophonella laziplicata 196, 197 (Cal). 245 (M8), 255 (M15), 266 (P1),
275 (P3), 276 (P4), 277 (P6)
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Strophonella loeblichi 249 (M10), 265, 266 (P1)
Strophonelle prolongata 199 (CaZ), 212 (Cal8), 245 (MS8), 249 (M10);, 254
(M14), 259 (M18), 265, 266, 267 (P1), 275 (P3), 277 (P6)

Strophostylus cof. ¢. allani 284 (P11)
suberop maps 13, 23, (panel III, pls A, B)
Sylvan formation 7, 21, 27, 28, 43, 60, 76, 141, 146, 150, 151, 152, 154, 159,
160, (pl. I, figs. 1, 2)
9

Taff, J. A.
Tarr, R. S. 10, 23, 26, 159
Teichert, C. 12
thanatocoenose 48
Thomas, N. L. 64
Tomlingon, C. W, 151
Trachypora sp 133, (pl. XVII), 135, 165, 284 (P11)
Trematospira cf. T. hippolyte 238 (M4)
Trematospira sp. (fig. 49), 185 (C1), 272 (P3), 286 (P17)
Trigonirhynchia acutirostella (fig. 49}, 186 (C1), 236 (M2), 238 (M4)
trilobites 50, 57, 58, 64, 83, 97, 114. 121. 122, 123, 125, 155, 161, 165
Triplesie alata 50
Triplesia cf. T. praecipta 64, 268 (P1)
tripolitic chert 103, 106, 180*
Troosticrinus sp. 114, 286 (P17)
Turkey Creek inlier 8, 21. 150, 151-159%, 165, 178
age 159
chert 156
fossils 155, 156, 157, 158
glauconite 155, 156
insoluble residme 154-156, 157
MgC0O; content 155, 156
relationship to Hunton group 157-159
stratigraphic sections described 259-262
Turner, F. 37
Ulrich, E. O. 65
Uncinwlus? welleri 284 (P11)
unconformities 23, 26-27, 48, 50, 66, 71, 74-81, 163
vagrant benthns 13, 92, 132
Ventress, W, 9. 126, 135, 139, 140, 178, 234, 235
Vines dome 97, 230, (M1)
Viola (town) 28
Vinla limestone 150, 142, 154, 159
Waldron shale 65
Walters, D. L. (fig. 46), 150, 151
Wapanucka 40, 45, 50, 103
Warren, I. E. 99
Washita River 61, 137
Washita County 23, 26
Weller, J, M, 12
White Mcund 86, 97, 99, 115, 137, 140, 234-238 (M2, M3, M4)
Williams, H. 37
Woodford? brown carbonate 141-151*
chert 144, 148
fossils 145, 146
glauconite 144-145, 148
Hunton group (relationship) 146-151
insoluble residue (fig. 45), 144-145
MgCO: content 143-144 (fig. 45), 145
stratigraphic sections described 2938228
Woodford formation 7. 21, 135-140*, 141, 148, igg
age
Bois d’Arce contact 103, 136, (pl. IX)

chert 128, 139, 149, 150
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conglomerate 139
Helderberg relationship 85, 98, 97
Henryhouse contact 71, 4

Hunton unconformity 23, 24, (panel III), 28, 2T, 81, 83, 109, 119,

136-140, 165
pre-Woodford structure 137



