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western extensions as well as the fact that the same formations
contained limestones with marine fossils at their eastern outcrop
for some distance south of Pawnee, would seem to indicate that an
arm of the sea at Neva time extended south from the great north-

ern area as far as the Cimarron River, or a little beyond, but that_

its water were extremely shallow, if present, on the flats west of
the ¢6° 45! meridian. The disappearance of the fossils, and
the irregular and interrupted character of the stratification seems
to indicate the passing from marine conditions on the northeast to
“shallow water or even subaerial conditions to the south and west.
This would appear to be the direct result of the influence of the
Arbuckle Mountain region upon the sedimentation of the time.
Subacrial conditions contined near the mountains and marine
conditions beyond the influence of its fans.

Tn the light of these changing sediments the relative horizons
of the Kansas, Oklahoma, T'exas, Illinois, and Pennsylvania ver-
tebrate fossil beds has been called into question, and a few para-
graphs may be profitably contributed to the subject. -

CORRELATION OF THE FOSSIL VERTEBRATE HORIZONS.

Tt is riot possible to go into all the details of the correlation
of the vertebrate-hearing beds in this paper. This will be done
later, so far as the stratigraphy and invertebrate palcontology
bear upon the subject; with pretty full data both as to the strati-
graphy and the fossils.

I'he larger formations of the Mississippi Valley are pretty
well marked off by their invertebrate faunas and their fossil floras,
and are not beyond correlation.

Kansas and Oklahoma.—The horizon of the Cowley County,
Kans., vertehrates is some 5o feet below the Wreford limestone,
in the Neosho member of the Garrison formation. After working
out the geology of castern Kay County, Okla., a trip was made
into the western part of the county, to the Eddy locality.
There is some structure (low folds) in this region, but the sand-
stone from which the fossils come, and from which David White
collected fossil plants, seems to be as high as the base of the
Wellington shales, and is probably near the horizon of the fossil
plants from the basal Wellington in Dickinson County, Kansas.
In terms of Kansas stratigraphy this makes the horizon of the Ok-
lahoma beds near Liddy, 460 feet above the Kansas bone beds. The
(Labyrinthodont) from Pottawatomic County, Kans., came from a
horizon probably 220 feet below the bone beds of Cowley County,
Kansas. C

Pennsylvania.— The bones found by Raymond in the Cone-
maugh of Pennsylvania, in the vicinity of Pittsburg, came from
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a horizon below that of thé Ames limestone. The horizon of the

‘Ames limestone, as has been pointed out in the West Virginia re-

ports and Bulletin 17 of the Ohio Survey* may be about that of
the Oread limestone. Certainly it cannot be very high above it
and it may be below it. The Oread limestone is about 1,000 feet
below the Cowley County bone bed and about 1,400 feet below the
Eddy, Oklahoma, bone bed, or McCann sandstone.

. PLATE VI

.

Thick bed of sandstone north of bridge at Rip-
ley. This bed is normally about 6 feet thick.

Illinois.—The position of the bone beds of llinois is, as yet,
unknown. If, as supposed by Cope, the bones came from an old
river bed of Permian age, excavated in Pennsylvanian shales, they

*Mark, Miss Clara G., Fossils of the Conemaugh formation of Ohio,
Bull. Ohio Geol. Survey, No. 17, 1912, pp. 293-294.
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PLATE_ VIIL. PLATE VI]IL

“
A. Red limestone and sandstone near negro school, northwest of
.Davenport. )

. A. Limestone ledge one mile south and one and a half miles east of
West Point, Payne County. At the locality of the trees to the right the
limestone is replaced by sandstone,

B. Limestone changing into sandstone. Limestone on right edge of
picture, while the same ledge at the left side is sandstone. Locality west
of Pawnee.

B. View about 300 feet east of above. Note peculiar bedding of sand-
stone which has replaced the limestone.
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may be of about the age of the Kansas beds, or as suggested by
Williston, the Oklahoma or Texas beds. However, the section
was not carefully described by Cope and as a result there is
some doubt as to the accuracy of his observation. The worst fea-
ture of it all is that there has been so much slumping at the old
locality that it is impossible to get any true idea of the real condi-
-tion of things. A careful survey of the immediate region fails to

throw much light on the question. It will require a long and pa-

tient investigation to determine the matter. Certain 1t is that
there is no reason for supposing that the surrounding shales are as
high stratigraphically as the basal Permian of Kansas. Such “riv-
er heds” are known to occur in Oklahoma, but are of a much late
date, : ‘
Texas.—The horizon of the bone beds of Texas is an extended
one, and probably docs not correspond to any one horizon in Kan-
sas or Oklahoma, but to several of them. Cummin’s correlation
of the Phacoceras dumbeli zone of the Wichita formation with

the Fort Riley limestone is probably about as near correct as we

can state it at the present time. While this fossil is confined to a
single horizon in northern Texas, and while it is only from the
Fort Riley limestone of northern Kansas, where it is not rare, yet
in southern Texas it occupies a considerable thickness of beds.
From material in hand it secms that at least the northwest half
or two-thirds of Archer County, Texas, is of lower Permian age.

REVIEW.

An cxtensive review of the literature bearipg on the age and
correlation of the Kansas and ‘T'exas scctions will not be entered
into at the present time. However, there are some recent papers
that deserve mention here. Much of the important literature
down to 1907 was reviewed by the writer in an article on the In-
vertebrate Paleontology of the Upper Permian Redbeds of Okla-
homa and the Panhandle of Texas* The literature up to 1912 has
been discussed by Bailey Willis in the Index to the Stratigraphy
of North America.** ‘I'here is one reference in the latter that

should be mentioned in this connection. In the footnote on page

4068 the statement occurs that “Beede recently traced the Wreford
limestone into the McCann sandstone of Gould, yielding typical
T'exas Permian vertebrate. Note by S. W. Williston, June, 1909.”
There evidently was a slip of the pen somewhere since the Wre-
ford limestone was traced into the “Payne sandstone” by Kirk and
reported in the Third Bicnnial Report of the Territorial Geolo-
gist of Oklahoma*** This paper was reviewed by me in the

*Beede, J. W, Kans. Univ. Sci. Bull, vo!. 1V, No. 3, 1907, pp. 115-171,

*\Willis, Bailey, Prof. Paper U. S. Geol. Survey No. 71, 1912,

*++Kirk, Chas. T., Third Biennial Report of the Territorial Geologist of
Oklahoma, 1904, pp. 514.
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American Geologist in June, 1905. The McCann sandstonc is some
410 feet above the Wreford limestone, in Kansas.

Since the appearance of the “Index” by Willis, just men-
tioned, three papers have appeared which deal with the-subject.
One of these was by S. W. Williston and E. C. Case, on The
Permo-Carboniferous of Northern New Mexico.t There seems
to be some doubt in their minds as to the age of the beds in the
Mississippi Valley in which the bones are found. They state that
“It has been questioned by us elsewhere whether the vertebrate
fossils found in Texas, Kansas, Illinois, and Pennsylvania are real-
ly of Permian age.” Aside from the literature referred to, the
question of the age of the Kansas and Texas beds has been dis-
cussed by Gordon, Girty, and White the year Dhefore,} and the
Permian age of the beds pretty well confirmed, especially by
White, based on the fossil plants found in the strata. The sub-
ject was also covered by Sellards for the Kansas deposits in his
papers on the Fossil Plants and Insects of the Kansas Permian,
printed in volume IX. of the Kansas Survey.®

A paper by David White appeared at about the same time
as the paper by Williston and Case on the Character of the Fossil
plant Gigantopteris Schenk and its Occurrence in North America.
In this paper White shows additional evidence of the Permian age
of the Texas and Oklahoma beds and that Kansas beds are of
Permian age down to the base of the Wreford limestone **

Case, however, in his paper on the Redbeds between Wichita
Falls, Texas, and Las Vegas, New Mexico, in relation to their
vertebrate fauna refers to the I'exas beds as being of “Permian
or Permo-Carboniferous age.”

From the above brief statements it would appear that the
following table of the stratigraphic relationships of the strata in
which the vertebrates have been found might be made:

PERMIAN.
Texas. Oklahoma.
Texas. Iilinois?
Kansas. '

PENNSYLVANIAN.

Kansas (Labyrinthodont).
Pennsylvania, Illinois.

The lowest of these formations would be some 1,500 to 2,000
feet below the highest, in the terms of Kansas stratigraphy.

TWilliston, S. W, and Case, E. C, Jour. Geol. vol. XX, 1912, pp. 1-12,

+tGordon, C. H,, Girty, G. I, and White, David, The Wichita formation
of northern Texas, Jour. Geol. vol. XIX, 1911, pp. 110-134.

*Sellards, E. H., Kans. Geol. Survey, vol, IX, 1909, pp. 434-541.

*#White, David, Proc. U. S. Nat. Museum, vol XLI, 1912, pp. 493-516.




