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A COMPARATIVE FAUNAL CHART OF THE
MISSISSIPPIAN AND MORROW FORMATIONS
OF OKLAHOMA AND ARKANSAS

INTRODUCTION

The formations involved in the aceompanying chart have been
the subjeet of many discussions, and discordant ideas have evolved
relative to the exact age equivalents and boundaries. The num-
ber of species coming over from the Chester into the Pottsville has
been discussed by many geologists of the Mid-Continent region,
who all seem to agrez that the pereentage is quite high. As a result
of these points it is believed that a compilation of the available
literature will he of considerable help to those who are working in
the area and certain difficulties will be pointed out which may help
others in future correlations.

METHOD OF COMPILATION

The total number of forms in the chart is about four hundred
identified species which number does not iuclnde all the speeies in
the original lists. This discrepancy is caused by the author’s en-
deavor to eliminate all doubtful identifications. The reasons for
this may readily be explained. Suppose one finds Scluragering in a
certain formation, which according to the range of this genera that
formation would be Permian, hut which part of the Permian would
be indefinite. If, however, a form were referred to Schwagerina (?)
and the enclosing formation postulated as Permian, then there
would be room for doubt as the form in question might he some
other form. Other examples might he enumerated to great length,
but it is not necessary to do so. Using the same method suppose
that the genera is established but the species is doubtful. As a
result any correlations of an exact nature may be looked upon as
fallacious and great care must be exercised in correlations hased
upon such data. This is especially so in dealing with transitional
zones as between the Mississippian and Pennsylvanian, where a
careful check of species is necessary and correlations by genera
cannot he used any more than by questionable species. The still
questionable boundary between the Permian and Pennsylvanian is a
classical example of transitional faunas in Oklahoma and Kansas.
Any correlations based upon genera and questionable species can-
not be used in these cases.

With these facts in mind only those genera and species were
used which did not have a doubt as to the exact identity, at least,
the form as listed did not have an interrogation point after the
genera and species. The phylogenetic arrangement is based upon
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are listed alphabetically, and so are the species. The formations
are listed under the authors who deseribed them, and the fauna is
checked as they oeccur. The number of species occurring in any
one formation may be checked with any other formation on a per-
centage basis. This has been done in a second chart. The discus-
sion of the two charts will follow,

(the ascending order of complexity. Under the phylum the genera

DISCUSSION OF FAUNAL CHART

All the fauna listed in this chart were talken from the various
lists found in the publications upon the area under discussion. Sev-
eral things will be noted that have a varying effect upon the correla-
tion by percentages. It will fivst be noted that in correlating two
formations by the number of common forms it is important that the
number of species in each formation he equal or as mnearly so as
possible. If they are not some erroneous deductions may be formed.
For example, the Woodford has thirtcen positively identified
species, while the Mooreficld has 73. With this number of species
two -different percentages may he ohtained; that is, the number of
forms occurring in the Woodford and also in the Moorefield is 61
per cent, while the number of forms oceurring in the Moorefield
and also in the Woodford is only 11 per cent. This difference is
dependent upon the list from which the percentage was calculated.

A second very important factor is the number of collecting
localities. Obviously the formation which has the most loealities
from which collections have been made is the one that has the most
representative fauna. Other things bLeing equal any comparison
made between a fauna collected from 30 different Jocalities and one
from only 2 loealities is bound to show some discrepancies. A
formation may be fossiliferous in only a few of the places where
exposed, while in other cases it may be very difficult to find a
good exposure of a particular formation. As a rule the ratio be-
tween the species will not vary far from the ratio between the col-
lections.

The third and probably most important is the stratigraphic
position of the various collections. This point cannot be overem-
phasized and the difficulties resulting from this factor when not
carefully checked will be mentioned under the Caney formation.

A fourth point is the identification of the fauna itself. Too
much care cannot he used in exact classification and all of the
fauna should be described, as comparisons made with eertain phy-
Ilums left out will! not serve the purpose. For example Snider!
worked out a number of bryozoa from the Fayetteville and prae-

1, Snlder, L. C.,:-The palcontology of the Chester group In Oklahoma: Oklahoma Geol.
Survey Bull. 24, Pt. II, 1915, .
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tically none from the Mayes and Pitkin. Morgan? describes very
few bryozoa from the Wapanucka limestone, yet this forma-
serihed by Morgan? has very few bryozoa deseribed, yet this forma-
tion has an abundance of bryozoa. Ostracods and foraminifera have
been left out of the lists almost entirely.

In checking over the faunal list the following synonyms have
been noted: Productus ovalus is the Mississippian form of P. pilei-
formis, P. laevicostus, and P. praitenianus, while the Pennsylvanian
form is P. cora. This group has been very badly mixed up. Lio-
rhynchus carboniferum prepossesses L. aff. mesicostale.  Liorhynchus
carboniferum var. polyplenrum prepossesses L. aff. loura, Eumetria
marcyi prepossesses E. vera, and E. verncuilliana. Productus adairensis
prepossesses Marginifera adairensis.  Girtyella turgida var. elongata,
prepossesses Haritina brevilobata var. marginalis.  Sulcatipinna ar-
kansana prepossesses Pinng arkansana.  Schizodus arkansanus prepos-
sesses Allorisma arkansana. Productus coloradoensis prepossesses P. in-
flatus var. coloradoensis. Schizostoma calilloides prepossesses Euom-
phalus calilloides. All the forms marked with an asterisk were listed
from the undifferentiated Morrow of northeastern Oklahoma by
Mather.

DISCUSSION OF PERCENTAGE CHART

The percentage chart will show at a glance the percentage of
forms in any formation that is carried over into any other forma-

Percentage Chart
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tion. The formation names are in the same order as they appear
in the faunal chart. It will be noted that two percentages are given
under each formation which is explained as follows: The number
of forms which are common to the Moorefield and the Batesville is
19. The total number of forms in the Moorefield is 73 and in the
Batesville 98. The percentage whieh 19 is of 98 is set under the
formation written vertically while the percentage which 19 is of
73 is put down after the formation written horizontally. In other
words the percentage has been figured upon the total number of
species listed under the vertieal, and the result is above and to the
right of the 100 per cent column. Those in the lower left hand
corner are figured upon the horizontal formation.

DISCUSSION OF CROSS-SECTION

In working with the faunal chart it is thought that a roush .

correlation between Arkansas and Oklahoma should be attempted.
This has been done in the form of five stratigraphie columns, in-
cluding formations from the Kinderhook to the Pottsville. The first
stratigraphie column was taken in north-central Arkansas, the sec-
ond in the vieinity of Fayetteville, Arkansas, the third from the
northeast corner of Oklahoma. Pryor Quadrangle, the fourth from
the Tahlequah Quadrangle, and the fifth was taken from the Stone-
wall Quadrangle.

Formations involved are for the most part indefinitely correl-
ated with any other section as we now know it, A hrief age cor-
relation will perhaps point out some of these difficulties. Starting
at the base is the Sylamore sandstone. This sandstone marks the
contact hetween the Mississippian and Devonian and is quite wide-
spread as it is found in all of the sections drawn. The upper part
of this sandstone is very intimately related to the overlying Chat-
tanooga shale. In the Tahlequah Folio, the Sylamore sandstone is
classified as a member of the Chattanooga shale. This sandstone
is known as the Misener sand in the oil fields of central Oklahoma.

The Chattanooga shale is also very widespread. Quoting
Morgan? on the geology of the Stonewall Quadrangle:

This formation is of the age of the Sylamore of north Ar-
kansas, the Chattanooga formation of Tennessee, the Ohlo shale
of Ohio, and the Portage and Chemung of New York. At the
top it doubtless includes strata corresponding In age with the
Noel shale of north Arkansas, and the basal shale of the Tulla-
homa formation in middle Tennessee.

This quotation Morgan uses from Taff when he describes the
Woodford.

Above the Woodford, or Chattanooga, is a limestone wedge
which is called the Sycamore. For the most part this limestone is

3. Op. clt.,, p. 40,
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non-fossiliferous in megafauna. The report on the Sycamore lime-
stone has caused considerable discussion as very few diagnostie
forms have heen discovered. Ulrich in Bulietin 45, Oklahoma Geo-
logical Survey and Schuchert in Bulletin 2, Bureau of Geology, place
the Sycamore limestone along with the underlying Chattanooga, or
‘Woodford shale, and Sylamore sandstone in the Kinderhook forma-
tion. Between the Woodford and Mayes is a strcak of glauconite
which is found in well-cuttings from a large area in east-central
Oklahoma. This represents the Sycamore limestone.

The next formation is the St. Joe limestone. Girty? goes with
considerable detail into the correlation of this erinoidal limestone
which lies at the base of the Boone chert.” Qirty agrees with Weller
in the correlation of the St. Joe limestone with the Fern Glen lime-
stone, which in turn is correlated with the Chouteau limestone. The
disagreement comes in whether the Chouteau limestone is Kinder-
hook or basal Osage. Girty5 says:

I believe that the proper boundary between the Kinderhook
and the Burlington is at the base of the upper or principal oolite
in the Burlington section, this strictly calcareous bed being
thus thrown with the limestone series above rather than with
the mainly sandstone series helow. If the Burlington is thus
defined, the lower Burlington fauna will, I believe, he rather
sharply distinguished from the Xinderhook. * * * If the Choutean
limestone does correlate with the lower Burlington it will bhe
necessary to redefine the Kinderhook group so as to exclude the
Chouteau limestone and its correlates, and also to reclassify the
section at Burlington itself so as to include with the Burlington
limestone the upper oolite, commonly placed in the Kinderhook.
This would diminish conslderahly the distribution of the Kinder-
hook rocks, but glve greater unlformity to the Kinderhook fauna.

Above the St. Joc limestone Yes the Roone chert. This forma-
tion as deseribed- in the Bureka Springs-Harrison Folio is made to
include the Fern Glen, Burlington, Keokuk, and Warsaw lime-
stone of the typical Mississippian section. "Quoting from the folio®
mentioned above:

The lower portion of the Boone, which has been separated
from the rest as the St. Joe limestone member, is the equivalent
of the Tern Glen limestone, but certaln beds, which are known
by thelr fossils to be of Fern ‘Glen age, overlie the typlcal St.
Joe on War Eagle Creek in the Fureka Springs quadrangle. The
rest of the Boone is about equally divided between the Burllng-
ton and the Keokuk and Warsaw.

The Boone formation does not contain a great many of the
diagnostic Burlington and Xeokuk species, though there are some
present. The upper part of the Boone in the Joplin district, which

4. Girly, George 11, Faunas of the Boone llmestone at St. Joe, Arkansas: U. 8. Geol.
Survey Bull, 598, 1915,

5. Op. cit, pp. 27-28. .

8. Purdue, A. H. and Miser, Il. D., U. S. Geol. Survey Geol. Atlas, Eureka Springs-
Harrison follo (No. 202), 1916.
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comes above the Short Creek oolite, contains a few species that
suggest a higher horizon than the Keokuk, and is probably of War-
saw age. This formation though very widespread is not present in
the Stonewall Quadrangle,

Above the Osage lies the Moorefield shale with the Spring
Creelc limestone member at its base. This formation has a most
unique faunal assemblage found principally in the Spring Creek
limestone, and it has no direct correlative anywhere in the Missis-
sippi valley. Certain of its fauna indicate Kaskaskian rather than
Meramee age. However, it has generally been regarded by paleon-
tologists as correlating with the Meramee (‘‘St. Louis’) group.
Certain aspects of this fauna have heen deseribed from the Great
Basin region and from the Bureka distriet of Nevada. It is equiva-
lent to the Mayes of the Pryor Quadrangle and to the greater por-
tion of the lower Caney in the Stonewall Quadrangle, being '.rhat
portion of the Caney which is in part called Mayes by the driller
around the msajor Seminole region.

Above the Moorefield lies the Batesville sandstone and a local
limestone member at the base called Hindsville limestone. The
Batesville? sandstone has a fauna which like the Moorefield is more
or less peculiar to itself, and which has led to many arguments.

It may be said therefore that the Batesville fauna, espec-
fally if taken in connection with the Moorefield and Jrayetteville
fauna, shows remarkable differences both from the Tribune and
the Birdsville fauna and from the Ste. Genevieve faunas, as far
as they are known to me. On the whole the evidence at hand
scems to favor a correlation of the Batesville sandstone with the
Cypress sandstone together with the upper part or possibly the
whole of the Ste, Cienevieve limestone. If this is so, it scems
clear that we have in the Moorefield. Batesville, and Fayettie-
ville formations evidence of marked difference in sedimentation
from that which conditioned the formation of the Ste. Genevieve,
Tribune, and Birdsville formations, that to these differences cor-
respond others of a faunal character equally strong, such as the
development of species in one area not found :n the other and
also more or less diversity in the time of appearance of species
common to both. The facts at hand suggest that the Arkansas
section belongs to a different faunal province from that of the
typical section, at least so far as the upner Mississippian is
concerned, and that it is inexpedient to combine the two in a
standard time scale, as Mr. Ulrich has don¥ in his revision of
the Paleozoic systems.

Quoting from the Eureka Springs-Harrison Folio:

It resembies the fauna of the Spergen llmestone of Indiana.
It even more closely resembles the less well known fauna of the
typical Ste. Genevieve limestone, and the presence of such types
as Diaphragmus elegans, Spiriferina transversa, and a few others

7. Girty, George H., The fauna of thc Batesvllle sandstone of northern Arkansas: U. S.
Geol. Survey Bull., 5983, p. 25, 1915,
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indicates that it is of Chester rather than of Meramec age. All
of the upper Miss.ssippian faunas of northern Arkansas present
so many differences from the typical upper Mississipplan faunas
that an exact correlation is not yet possible. There is even
some difficulty in correlating the Hindsville member paleon-
tologically with other formations in near-by sections.

Above the Batesville sandstone occurs the Tayetteville shale,
the basal part of which is represented by limestone west of Fay-
etteville. Its fauna is of Chester age and is more or less closely
related to the faunas of the sandstone of the Batesville and of the
Hindsville limestone member of the Batesville, Snider® says:

The Fayetteville and Pitkin formations probably are to be
correiated with the Okaw and Menard formations of the Miss's-
sippl Valley Chester section,

This formation is probably present in the upper part of the
Caney as known in the region of the Stonewall Quadrangle.

Ahove the Fayetteville shale occurs the Pitkin limestone which
is more or less erratic in its distribution. This is probably due to
its position as it marks the top of the Mississippian and there is an
erosional unconformity above it. Quoting from Snider:?

The Pitkin limestone can bhe pretty definitely correlated with
the Maxville limestonc of Ohio and through it with the Newman
and Greenbrler mestones of the Allegheny region.

Before leaving the Mississippian formations a word should be
said regarding the age of the Caney shale of Oklahoma. By Caney
shale the author mecans strictly those shales which were examined
by Girty and not the shales of the Ouachita region, which in part
have becn called the John’s Valley shale by Ulrich.?** From a study
of the faunas listed it seems that the faunas colleeted by Morgan
in the Stonewall Quadrangle are the ones that have largely con-
tributed to the idea that the Canecy shale contains a fauna of hoth
Chester and Pottsville ages. In the Stonewall Quadrangle Morgan
lists all the forms identified by Qirty in his publication on the
Cancy shale plus an added collection, which, from examination
of the locality, shows that this collection eame from the top of the
Caney as deseribed. It is from these localities that forms such as
Bellerophon crassus and a variety, wewokanus, Composita subtilita,
Leda bellistriatn, Lophophyllum profundum, Metacoceras enrnutum, Nu-
culopsis ventricosa, Phanerotrema grayvillense, Trepospira dr']nes's'v Pus-
tule bullata, and many others which are very abundant forms in the
Pennsylvanian, none of which eome over from the Chester. It secems

8. Snlder, L, C., Geology of a portlon -of northeastern Oklahoma: Oklahoma Geol. Sur.
vey Bull. 24, ‘Pt. I, p. 39, 1015.

9. Op. cit,, p. 43.

10. Ulrlch, E. 0., Fossiliferous boulders in the Quachlta “Caney” shale and the age of
the shale conlalnlng them: Oklahoma Geol. Survey Bull. 45, 1927.
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from this evidence that Morgan has undoubtedly made collections
from shales of Morrow age, whlch he mistook for the true Caney
shale. Girty!* in speaking of the Batesville sandstone and Fay-
etteville shale, makes this statement:

A large number of forms are common to the two formations,
and the foregoing list does not, of course, include Species which
are common to the Caney and to the Batesville and Fayetteville,
for at present 1 am disposed to corre.ate all three of the Ar-
kansas formatlons with the Caney. When the distance which
separates them is considered, the resemblance hetween the two
faunas iIs unusually strong. On the whole it appears to me that
the resemblance of the Caney fauna and that of the Moorefield
shale in the Ratesville Quadrangle is more notable than that
between the Moorefield fauna in the Batesville Quadrangle and
the. same fauna: relatively a short distance away at Marshall
and is much stronger than with the typical Mississippian fauna
with which the Moorefield is correlated.

This Caney fauna is also diseussed by Kirtley Mather!? in his
paper on the fauna of the Morrow group, who says:

Ulrich has referred the Caney shale of the Ouachita region,
Arkansas-Oklahoma, to the Pottsville and * * * has stated that
a part of that formation is the equivalent of the Morrow.
Woodworth likewise places that formation in the Pottsvil'e
series. A comparison of the Caney fauna as described by Girty,
with the Morrow fauna as now known shows only one species,
Productus cora, common to the two formations. Tt is evident that
the fossiliferous portion, at least, of the Caney cannot be of
Pottsville age.

T'rom an extensive regional subsurface study of well-cuttings,
the author believes that the base of the Pottsville lies at the hase
of the Cromwell or Quinn sandstone series, which are equivalent
to the sandstone helow the Wapanucka limestone and are equiva-
lent to the Hale sandstone of Arkansas. The hasal part of the Crom-
well or Quinn series is quite shaly in certain areas but from ex-
aminations of well-cuttings sandstones have not heen noted helnw
this series; and the upper Caney is composed of shale with a few
limestone stringers, whieh are very sporadic. The base of the Potts-
ville is quite well marked to the east and southeast of the Seminole
area in Oklahoma.

Unconformably above the Pitkin limestone and Caney shale
of Oklahoma, as deseribed by Girty, oceurs the Morrow formation.
This formation, as deseribed in Arkansas, from the hase upwards
consists of the Hale sandstone, the ]rent“ ood limestone member
called the ‘‘Pentrimital’’, and the Bloyd shale with the Kessler
limestone lentil near the top. The top is marked by an unconform-
ity, and the next succeeding formation is the Winslow.

1L Op. clt. p. 24,

12. Mather, Kirtley F., The fauna of the Morrow pgroup of Arkansas and Oklahoma: Bull
Denison Unly, Scl Lab. vol, XVIII, p. 83, 5.
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Quoting from the Eureka Springs-Harrison Folio:!8

The passage from the Mississippian to the Pennsylvanian
1s marked in northern Arkansas by a pronounced faunal break.
Nevertheless, the earlier Pennsylvanian formations were for a
number of years placed Iin the Mississippian. David White was
the first to asslgn them correctly and correlate them with the
Pottsville. His conclusions were based on the fossil flora of the
‘“‘coal bearing” shale of the Geological Survey of Arkansas that
l{es between the WBrentwood and Kessler limestones—a flora
which he determined as of late middle or early upper Pottsv.lle
age. Later, hecause the fauna of the Hale formation and of the
Brentwood limestone proved to be cosely related to the fauna
of the Kessler limestone the Hale and the Brentwood also were
placed in the Pottsville. The Hale, Brentwood, and XKessler.
fannas are all closely related to one another and, though of
Pennsylvanian age, they are conspicuously different from the
familiar Pennsylvanian faunas of Kansas, Mlssouri, Illinois, and
other States, most of which, indeed, are geologically younger.
Many of the species are undescribed, and for this reason mere
lists do not give an adequate idea of these faunas,

Mather has made a comprehensive study of the Morrow
fauna and finds a considerahle Mississippian element. However,
in checking over his lists it will be noted that many of the gencra
are the same in the Pennsylvanian and Mississippian, yet the species
are different, and all but one or two of the forms which he lists are
not found helow the Pennsylvanian-Mississippian contact. All of
the Peniremites have a different species in hoth ages and the same
applies to the bryozoa called Archimedes. As a result probably the
greater percentage of the species listed from the Morrow are pro-
emial Pennsylvanian forms. Homotaxial equivalents of the Mor-
row fauna have not as yet been found in North America north and
east of the Morrow locality. The Mercer limestone in Ohio is upper
Pottsville in age, but is younger than the Morrow. This is the
nearest formation which in age might he somewhere equivalent to
the Morrow. In western North America conditions were more fa-
vorable for transitional deposition, and as a result, two faunas
from the Cordilleran region bear rather striking resemblance to
the Morrow fauna. One of these was deseribed in 1873 by Meek
from collections made at ‘“Old Baldy’’ near Virginia City, Mon-
tana. The other is the lower Aubreay group described by White
from collections made by the Powell Survey in the vicinity of the
Uinta Mountains in Utah. In Colorado the Molas formation and
the overlying Hermose limestone of the San Juan region deseribed
by Girty bear some resemblances to the Morrow formation, but
they have an abundance of T'rificites secalicus. ' Toward the south-
west from the Morrow outcrops there is a much closer correlation—
that is the Brentwood correlates with the Wapanucka limestone,
and the Marble Falls limestone in the Llano-Burnett region of

13. Purdue A. H, and Miser, H, D., Op. cit. p. 14.
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Texas is known fo contain homotaxial equivalents of the Morrow
formation. In Burope the ‘‘Bergkalkschichten’ of Mjatschkowa,
as desceribed by Trautschold, presents the most striking similarities
to the Morrow, and as a result it would appear that its correlation
in North America is with the Pottsville rather than the Chester
stages. However, the absence from the Mjatschkowa fauna of
Zaphrentidae, Favositidae, Pentremites, and Archimedes is noteworthy.
Archimedes, however, is known to oceur in the overlying Schwager-
ina limestone. This correlation is a good example of how one may
be led astray when using genera only. On the Brogger peninsula
in Spitzbergen in latitude 79 north, longitude 12 east occurs a series
of limestones called the Moskauer Stufe. The fauna from this
limestone bears a close relationship to the Pottsville in North
America. One other marine fauna shows a contemporaneity with
the Morrow—that is the Pendleside group. This formation is a
series of shales and limestones extending from Chokiar in Belgium
to the west across central England to County Clare, West Ireland.
This formation lies unconformably upon the Yoredale series and
beneath the Millstone Grits. A great deal more information may
be found in Mather’s paper on the fauna of the Morrow group.
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