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ABSTRACT

The Marmaton (Pennsylvanian) shales and shals partings of
limestones have a miocrofauna oomiaﬂng of small brachiopods,
bryozoans, conodonts, fusulinids and other foraminifers, gastropods,
ostracodes, and worm fossils. Fragments of moroéoeuiln'; such as
brachiopods, crinoid plates and stems, echinold plates snd spines,
productid spines, and sponge spicules are also present. This report
desoribes and illustrates 29 forms of Foraminifers (exclusive of
Fusulinidae).

The report includes material collected from thirty-four localities
in southeastern Kansas a.n‘d north-central Oklahoma. A few samples were
collected from the Cherokee shale, which underlies the Harmaton.

Smaller foraminifers are fairly well roprésentod in the shales
and shale partings within the Marmaton group. Only 61 of the 130
samples collected ylelded foraminifers. The forms found in the
Marmaton sediments include the following genera, named in order of
approximate relative abundance; Tetrataxis, Ammodiscus, Climacammina,

Deckerella, Polytaxis, Globlwalvulina, Endothyra?, and Endothyranslla,

plus several others of lesser importance.



THTROGUTT ION

o

Purpose and Scope of tie Investization

Pennsylvanian Foraminifera (exclusive of the Fusulinidae) of the
¥ld-Continent Hegion have received very llttle attention durdng the
laszt twenty-L{ive years., It seezed luporitant the relative abundance,
stratisrachic dlgtribution, and variety of smaller foraminifers in
the rocks of the Larmaton group Le determined,

This paper includes materiul collected from thirty-four
localitles in the Marmaton group of svutheastern Kansas and north-
central Oklahoma. In two localities, sazples were collected from the
Cherokee shale which underlies the Marmaton, In these two localities
the samples were collected just below the base of the Blacklack Creek
limestone member of the Fort Scott limestone formation.

Only the softer shales were sampled, bub samples were collected
from every sultable outcrop and from each bed from the Blackjack
Creek lizestone member of the Fort Scott lisestone formation to the
Holdenville shale formation at the top of the Marmaton, No attempt
wag made Lo sample harder materlal such as limestone because the
amount of time required to collect and to process the samples in the
laboratory would be excensive,

Occurrencea of fusulinids, ostracodes, conodonts, erineld
fragments, and productid spines, plus a few others of lesser importance

are noted in the deseription of the samples.



Historical Review

Only limited work has been done on the Upper Paleozoic amaller
foraminifers of the Mid-Continent Region or of other parts of the
United States since 1930.

Erich Spandel (1901) was one of the first to write a larger paper
on the Upper Paleozolc Foraminifera of the United States. He .deaoribed
five genera and eight spacies of smaller foraminifers and one genus of
fusulinid from the lower Wabaunsee group near Hooser, Kansas.

Littie further work was dons until 1927, when Cushman and Waters
published several papers on the Pennsylvanian foraminifers from Texas
end Michigan. During the two year period 1927-28, Galloway and
Harlton together published a few papers on Pennsylvanian Foraminifera
0. Oklahoma.

Five papers appeared in 1930 on the foraminifers of the Brownwood
shale of Texas, Ciasco group of Texas, Atoka formation of Oklahoma,
Wetumka, Wewoka and Holdenville formations of Oklahoma, and the McCoy
formation of Colorado. BHarlton (1933) wrote a paper on the Johns
Valley shale in Oklahoma which includes several forms of Foraminifera.
Plummer (1945) described the smaller foraminifers of the Marble Falls,
Smithwick end lower Strawn rocks in Texas. The latest published work
was presented by lshmann in 1953, primarily on foraminifers of the

Glen Eyrie shale of Colorado.
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PROCEDURES
Field

the area covered by the investigation includes Limn, Bourbon,
Crawford, Neosho, labette and Montgomery counties in southeastern
Kansas and Cralg, Nowata and Rogers counties in north-central
Oklahoma (Fig. 1).

An attempt was made to collect shales from almost every outcrop
listed by Jewett (1945), Moore (1937), and Alexander (1954). Most of the
collecting localities were selected from Jswett's paper. Nearly a
hundred localities were viszited during July, Ootober, and November,

1955, but samples from only thirty-four localitiss contained
foraminifers. The shale samples were collected from road-side cuts,

river banks, railroad cute and steep hills.
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Moot of the shale samples of the Harmaton group were collected
at intervala of threey six, nine, or twelve Inches, depending on the
thickness of shale menbers. For example, 1f the anale bed is
twenty-four inches thick, samples would be taken at six inch intervals
or if the bed i3 nine inches thick, it wouvld be taken at three inch
intervals., In other words, the thicker the shale bed; the larger ihe

interval. The average weicht of the shale sample was 35 pounds,

Laboratorg

The aihale samrles were complotely dried before treatment with
kerosene., The shale must be rerfectly dry bvefore treating with
kerosene because kerosene is incapable of "pushing" the water cut of
the pores of wet shales, The dried shale samples are treated wil
kervsene for twenty-Lour hours., Next, the kerosene is drained off
and the treated sample is soaked in water for two or more hours before
heat is applied. Then, the shales are bolled with a small amount of
sodium carbonate in order to facilitate disintegration. The ghale is
tolled, washed, treated with sodium carb.onale, and decanted several

times until most or all of the clay is removed.

Thotograchy

The foraminifers were photograshed at magnifications of around
2% diametera. A four-by Jive-inch Hew-Vie expanding bellow camera

wag mounted over a Pausch and Lounb biologic uderoscope for taking the



photomicrographs., Kodak Panatomic-X cut fllm was used in order to
obtain maximum detail and for moderate contrast. The illuminating
aystem consisted of two types of light; a stromg yellow monochromatic
1ight (Kodak Wratten Filter No. 15C) which was directed at a low angle
over the fossll in order to bring out the details and also a Bausch
end Lomb lamp set as a back light in order to balance the shadow.

dost of the photomicrographs were exposed between 3.5 and 4.0 minutes

at £/24 or slightly less, using a 32 mm. objective.

STRATIGRAPHY OF THE MARMATON GROUP

Rocks of the Marmaton group constitute the upper part of the
Desmoinesian Series (upper middle Pennsylvanian). The lower part of
the Desmoinesian consists of rocks of the Cherokee group which
underlies the Marmaton group. The upper boundary of the Desmoinesian
Series is marked by & disconformity, which is incomspiouous in most
localities. Rocks of the Missourian Series lie disconformably on the
Marmaton (Fig. 2).

The Marmaton group oontains four prominent limestome formations
and four shale formations which are exposed in scutheastern Kansas
and north-central Oklahoma. The following classification is taken
from Moore (1949 ):

Pennsylvanian

Hd.ssourian Series

Desmoinesian Series
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Figc 20

Stratigraphic section indicating position of samples.



Yarmaton group
Holdenville shale formation
Lenapah linestone formation
Idenbro lizestone uvexber
Perry Fara shale meuxber
Horfleet limestone wmember
Mowata shale formation
salter Jdohnson sandstone sember
]
dltazont lizestone formation
orland limestone mewmber
Lake MNcomino snhale oember
amoret limestone member
Pandera shale formation
Handera Laarry sancstune nesber
Pawnee lliizeatone formation
Lalerdie liszestone menmber
¥ine Creek shale member
Hyrick Station lirestone mexber
Anna shale uwenber
Larette shale formuation
Ynglevale gandstone member
Fort Scobd limesitone formation

Hrrinsville limestione meunber

ER St
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Little Osage shale menber

bt

lackjack Treek member
Cherokee group
Yarmaton rocks are expogsed in southeastern Kanasas and north~central

Oklahoma in a northeasterly beli ranging in width from 10 to 25 miles.
The outcrop belt extends [rom Misscuari inte the nertheastern part of
Linn Counbty, outcropping in Linn, Pourbon, Orawiord, Cherokee, leosho,
Labette, and Honbgonery countles, Xansas and into Nowata, Cralg, and
Hoger counties of nortb-central Jklahoma, The general strike is

30° E. and the dip, which i3 westerly, averages about 20 [eet

per mlls,

GENERAL STATERZENTS OONCERNING FURAXINIFERA

Poraminiferal remains were abundant in only five samples from the
Blackjack Creek limestone member of the Fort Scott limestone formation
and the Amoret limestone member of the Altamont limestone formation,

In general, the foraminifers are more abundant from the lower part of
thevmarmatcn group. This may be due partly to the less abundant
expoged outcrops of the upper MHarmaton. A few samples from the Nowala
shale, Lenapah limegtone, and Holdenville shale formations were devoid
of foraminifers.

Most of the samples were found to have highly weathered calcarevus
maberial, an! in these the chances of finding foraminifers are reduced,
In the field it is almost impossible Lo determine whether the shales

re partly weathered.
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Bailey (1935) states that microfossils are about equally abundant
in the light end dark colored shales, but a closer analysis of the
distribution of forms brings out a few significent facts. In rocks
of the Marmaton group, Foraminifera are considerably more abundant in
lizhter colored shales, particularly those of oream-yellow color.
Several samples were collected from the shale partings of the
Blaockjack Creek limestone member of the Fort Scott limestone formation
at Locality QL=-12 whioh are light cream=yellow in color and which
contain abundant foraminifers. The sams holds true for the light-
colored shales of the Amoret limesstone at Locality QL~17. MNany other
lightecolored shales from other parts of the Marmaton were almost
devoid of foraminifers. This may be the result of weathering. Some
hard black shales from the Anna shale of the Pawnee limestone formation
were completely devoid of foraminifers. The greenish gray shalea of
the Lenapah limestone yielded few foraminifers.

Bailey (1935) states that foraminifers flourished in clear water.
It seems that some of the shale partings of the Blackjack Creek
limestone member of the Fort Scott limestone formatiom were deposited
during a short interval of deep water. No foraminiferal genus was
found to be restricted to the dlack shales. Balley states that

Globivalvulina and Spirilina are found in lighter colored shales.

This hypothesis seems to hold well because most of the Globlvalvulina

came from lighter colored shales of Blackjack Creek limestone, Anna

shale, Amoret limestone and lake Neosho shale.
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Bailey found that the foraminifers Teirataxis end Deckerslla

are fairly abundant in the black shales of the lower Cherokee of
Missouri. Bailey (p. 491) found foraminifers more abundent in the
lighter-colored shales. In this study foraminifers were not abundant
in the dark shales of the Fort Scott limestone formation.

Twenty-nine species and unnamed forams referable to twenty-cne
genera are described and discussed in this paper. Several of ths
forms were not named because the specimens are badly weathered,
deformed, or broken.

Tetrataxis is the most common genus of foraminifers ia rocks of
the M¥armaton group. Forty~aine of the 61 samples contala these
foraminifers (fable 1). Tetrataxis is common in the lower part of
the Marmaton group, particularly in the members of the Fort Scott
limsstone formatio#. Large Tetrataxis have been found in some of ths
shale partings in the formation. In general, Tetrataxls decreases in
numbers md in overall size from the Fort Scott limestone formation to
the lenapah limestone formatiom, but a few large specimens do occur in
the Perry Farm shale at Locality Ql~-24,

Armodisous semiconstrictus var. regularis Waters is the second

most common foraminifer in the samples. It was found in 29 samples.

It 1s widespread stratigraphically but is leas abundant than
Tetrataxis. It occurs in almost every kind of rock, including
creameyellow, black, and grayish colored shales. It is common in black
shales, such aa ths Little Osage end Anna, but is less abundant in

lighter colored shales. Where Tetrataxis occours in large numbers,



PENNSYLVANIAN SYSTEM
DESMOINESIAN SERIES
MARMATON

5

GROUP

Fort Scott limestone Pawnee limesione Altamont limestone Lenapah limestone

Blackjock Creek Little Osage [Higgins- Anna )gi'c“MmAvanLubu-
|

is. sh. ville 1s. sh. Is sh die is

FORMATION

Amoret Loke Neosha Worland Parry Form (denbro
is. sh. Is sh Is.

8,
0n Gerg

MEMBER

LOCALITY QL- t2 16| 31[34 [ T(13|8] 8 [10}tS] 19 [28[30}10] 11 |30|33] 9 | 1! |14|27] 7 i 21 3 4 |s] 8 (X4 8 [17]2s]21122|23] 24 tl’)£5¢526

AlAIBIF|GICID|H|ATAJATAJAIB|A|B|A]A

: 2 CHEROKEE

SAMPLE GlajajolalBlalalalBiaja|BlA|BjAjA|B|A|AlAlIB{C|OJE|A|BJAAIB]AIB

Ammobaculites? sp.
Ammodiscus semiconsirictus var. regularis | X1X|X XX

Ammovertella elongota

Colcivertells odherens? XX
XX

Climacamming cushmani X

Cornuspira? sp. X

Deckerella clavata X
D. loheer X
Endothyra? ameradaoensis

£7? media
Endothyranella armstrongi

E. minuta ? 7
Globivolvulina biserialis X

>
=
x
~
X x| X|wjv]|Xx
>
~

G. ovata .
Glyphostomella triloculing X
Orthovertetla? sp.
Palaeotextularia? sp.
Placopsiling ciscoensis?

Polytoxis loheai ?
X XXX Xix

Tatratoxis conico
? X

T corona ‘
T moxima ? ? X
7. maxima var depressa

Textularia eximina?

Thuramminoides sp?
X

Tolypammina confusa

T inctusa

Trepailopsis grandis?
Tuberiting bulbacea I 1%

Table 1.

Chert showing distribution of Marmaton Foraminiferg (exclusive of the Fusulinidae).

21
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Ammodisocus semiconstrictus var. regularis is less abundant. In the

Blackjack Creek limestone at Locality Ql-12, Ammodiscus is rare
but Tetrataxis is abundant.

The textularid foraminifers including Climacammnina and Deckerella

are the third most abundant and wido;pread. In genersl, both genersa
are rare, They occur mainly in shale partings of the limestones, such
as the Blackjack Creek, laderdle, and Worland. These foraminifers |
occur very rarely in the thiocker shale members of the Marmston. They
occur in shale partings with Tetratexis. It is rare for these
textularids not be associated wiﬁh Tetrataxis. This association,
however, does not hold for other areas, such as the Wayland shale
member of the Graham formation of Texas snd the Holdenville shals of
Oklahoma .

Polytaxis lsheel is usually associated with textularid

foraminifers and occurs in the partings of the limestomes. The

coourrsnce of Polytaxis laheel is considerably less than the other

three forms mentiomed above. The type of sediments in which this
foraminif_er oocurs in other areas has not been recorded.

_Globimlvulina biserialis is next in order of abundence. It cocurs

in lighter=colored shalss and in shale partings. It has been found in
large numbers in the Amoret limestone (shale portion) at Locality QLe~17.
lione has besen found above the Altamont limestone formaticm.

Endothyra? smeradsensis is scarce, but it is fairly widespread

stratigraphically. It occurs in lighter-cclored shales. The same

also applies to Endothyranella, which is next in order of abundance.
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Several other foraminifera genera of still lesser abundence

were studied such as Tuberitina, Ammovertella, Tolypemmina, and

Calocivertella, eto.

THE ROLE OF SMALIER FENNSYLVANIAN FORAMINIFERA IN

STRATIGRAPHY

Cooper (1947, p. 261) states that the stratigraphic range of
smaller Foraminifera is too long for them to be useful aa index
fossils. The fusulinids have proved to be of great value as zonal
markers. The lack of value of the smaller foraminifers may be due
in part to the lack of extensive studies. Alse, Cooper points out
that Helen J. Flummer has found, after extensive work on the Texas
Permsylvenian foraminifers, that most of the species have long vertiocal
ranges that they are of little value in regionsl stratigraphy. Faunal
assemblages apparently follow facies, and the faunas in general are
repeated with repetition of facles in the colum.

I wish to point out that species of Tetrataxis do not seem to go
through any morphological or evolutiomary changes from the lower to
upper part of Pennsylvanlan System. A general reduction of size in
Tetrataxis from the lower to the upper part of Desmoinesian indicates
little because a few of them are just as large throughout the sections.

Tetrataxis conica of Cisco (Virgilian Equivalent) possess average

dimensions of 0.65 mm. in dlemeter and 0.50 mm. in height. Some

specimens of the Blackjack Creek limestone are of about the same size.



Yore work should be done on Pennpylvanian foraminifers

v

to see if there 1ls any posgiblliiy of employing them a3 inde

zonal fosails,
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SYSTERATIC DESCRIPTICNS
Family SACCAMMINIDAR
Subfamily SACCAMMININAE
Genus THURAMMINOIDES Plummer, 1545

THURAMMINOIDES SP.?

Plate 1, fig. 1

The test of Thuramminoides sp.? ia subhemispherical in shape

and is slightly compreszed, having a diameter of 0.33 mm. and a
height of 0.21 mm. The exterior surface is composed of very fine
quartsz grains,

Discussion.=«Thuramminoides sp.? compares clossly with

I. sphaeroidalis Plummer, but there are a few differences between

these forms. The average diameter of the specimens studied about

0.30 mm., but the specimens of Plummer's forms are 0.70 mm. in
diameter. I did not find any entirely compressed specimens showing the
internal structure like Plummer illustrated. Also most of my specimens
did not exhibit a spongy appearance even in some of the weathered forms.

Oocurrence.~-Thuramninoides sp.? is rare in the Amoret limestone

member of the Altamont limestone formation (QL~-17-E) and in the Anna

shale member of the Pawnee limestone formation (QL~28-A).
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Subfamily ANNQLISCINGE

by

Genus AMMODISCUS Reuss, 1361

LDV TIMN S T TP TR PRI VAT 47 kA
AMBIODISCUS SUNICOHETRICTUS VAR, ALGULARIS Vaters

Plate 1, fig. 2

Ammodiscus semlconatrictugs var. regularis WATERS, 1927, Jour.
raleontology, vol. 1, p. 132, pl. 22, figs. 2a, 2Vb;

, CUSHUAN &ND JATHRS, 1923, Jour. Paleontology,
vol. 2, p. 359, pl. k7, fig. 3-5; , CUSHMAN AND
WATFERSZ, 1930, Texas Univ, Bull. no. 3019, pe 40, vl. 2,
fi{;s . 13"15 ]

The test of Ammodlscus sendconstrictus var. regularis daters

is free, involute, Vviconcave, nearly cireular and small, having a
lameter up to 0.50 mm. and a thickness of 0,10 zm. The proloculué
is very small and ovold. The diameter of the tube increases
gradually from the prolocular region to the aperture, There are four
to six coils in an adult test, The sutures are deep and well defined.
The wall is finely arenaceous. The clrocular aperture is ab the
terminus of the tubular chanber.

Digeussion.—Anwadizscus semiconatrietus var. regularis differs

from A, semicongtrictus in a few res;ects, particularly in the lack of

the test constrictions, smaller size and fewer colls that are
characteristic of the typleal variety. There 1s a possibility that
weatlhiering removed the constricted portion of the test and gave it the

appearance of A. semlconatrietus var. resulardis instead of
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A. semiconstrictus semicomstrictus. I found that many of the Marmaton
speclimens are oval in shape, which makes it e®asy to confuse them with
another species. Actually this distortion is probebly caused by such
factors as welight of sediments and compressiom.

There are several species of Ammodiscus which appear to be alike
in their general shape, form, size, manner of coiling, etc.;

A. bradynus Spandel, A. cheradospirus Loeblich and Tappan,

A, dominicensis Bermudez, A. incertus var. discoideus (D'Orbigny)

Loeblich and Tappen, A. nitidus Parr, A. parri Crespin, A. parlanus
Bedberg, A. plsonorbis Hoglund, A. restinensis Berry, and

A. semiconstrictus Cushmen plus a few others. Some of these apecles

are tco long in range to be used stratigraphlcally, taking for example

the geologic range of A, semiconstriotus which ocours from the

Pennsylvanian $o the Cretececus, It must be kept in mind that it is
ea8y to confuse the wvarious specles of Ammodiscus.

Occurrence .~-Ammodiscus semiconstrictus var. _r_'_g_gularis oocurs

wldely throughout the Marmaton group and was found to be common in the
Arma shals member of the Pawnee limestone formation (QL-19-A). It is
rare in the Cherokee shale group (QL-12~A and 32-A), in the Blackjack
Creek limestone member of the Fort Scott limestone formetion (Ql-12-B,
31-A, and 34-A), in the Little Osaze shale member of the Fort Scott

limestone formation (QL=6-A-C and 13-iA), in the Higginsville limestone
member of the Fort Scott limestone formatiom (QL-18-A), in the Anne

sl;mlo member of the Fawnee limestone formation (QL~10-A and 15-A), in

the Myrick Station limestone member of the Pawnee limestone
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formation (QL=-10-B), in the Mine Creek limestone member of the Pawnee
limestone formation (QL~1ll-A, 30-B, and 33-A), in the laberdie limestcne
member of the FPawnee limestone formation (Rl~9=A), in the Bandera shale
formation (QL-27-4), in the Lake Neosho shale member of the Altamont
limestone formetion (QL-1-B, 2-A, 17-F, and 17-G), in the Worland
limestone member of the Altamont limestone formation (QL-8-C), in the
Perry Yarm shale member of the Lenapah limestone formation (QI~21~A,
22-A, snd 23-A), and in the Idenbro limestone member of the Lenapah
limestone formation (QL-20-A and 26-A). In Texas, this species is
widespread in the upper Pennsylvenian and lower Permian rocks in
Sutton County and occurs in the ¥ayland shale member of the Graham
formation of the Cisco group, in Young, Jack and Colemsn countles

and in the Captenk County, Texas. This specles 1s present in the

Dornick Bills formation in Oklahoma.
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Subfamily TOLYPAMMININAE
Genus TOLYPAMMINA Rhumbler, 1895

TOLYPAMMINA CONFUSA (Galloway and Harltom)

Plate 1, figs. 3-8

Amd#ertclla? confusa GALLOWAY AND HARLTON, 1928, Jour. Palecntology,
vol. 2, p. 344, pl. 45, fig. 5. ‘

Tolypammina confusa GALLONAY AND RYNIKEER, 1930, Oklahoma Gecl. Surv.,
Circ, no. 21’ Pe 11’ plo 1. I'ig- 14.

.

The test of Tolypammina confusa (Galloway and Harlton) is

attached, and irrogularly coiled around an echinoid or productid spine
or simllar object. The tubular chambers usually adhere to spines
which have a length of 0.63 to 1.48 mm., and the greateet diameter

of the tube 18 0.26 mm. The wall of the test ia finely aremaceous,
The aperture is mearly oircular.

Disoussion.-~-There 1s uncertainty about the speciflc ldentity of
the spescimens studied because they are not as irrepularly colled as
the original types. The spocimens studied are more regular in manner
of coiling, than indicated by Cushmen and Waters and Galloway and
Harlton.

Galloway and Harltom (1928, p. 344) stated that Ammovertella? confusa

may belong to genus Tolypammina. The differences between the two
gonera are not very striking. iost species of Tolypammina are not
free. They are colled in ths early stages and become uncolled and

nearly stralght in the later stages. Usually they are attached to a
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plate, but some specles of Ammovertella aere colled on forelipgn objects.

dore studies are neecded to reclassify these foraminifers.

Occurrence .-~Tolypammina confusa occurs rarely in the Marmston

rocks, and has been found in the Little Osage shale member of the
Fort Scott limestone formation (Ql=g-A~C and 7-A), in the Anna

shale member of the Pawnee limestone formation (QL-28~A4) and in the
Worland limestone member of the Altamont limestome “ormation (QL-8-D).
This form occurs at aewral.plaoes in the Middle Pennsylvanian rocks

near Ardmore, Love County, Oklahoma.

TOLYPAMMINA INCLUSA (Cushman and Waters)

Flate 1, fig. 7

Pgammophis inclusus CUSHMAN AND WATERS, 1927, Contr. Cushman lab.
Foram, Res., vol. 3, pt. 3, no. 48, p. 148-149, pl. 26, fig. 1l2.

Tolypammina inclusa GALLOWAY AND RYNIKER, 1930, Oklahoma Geol. Surv.
Cire. no. 21, p. 11, pl. 1, figs. 12, 13,

Ammovertella inolusa CUSHMAN AND WATERS, 1930, Texas Univ. Bull.
Bno. 4019, p. 44~45, pk. 7, fig. 13.

The test of Tolypa:mina incluss (Cushman and Waters) probably was

attached to mome calcareous surface or algae almost throughout its
length. The length of the mass 1s 1.05 mn. and the width of ths tube
is 0.25 mm. The tubular chamber is twisted and coiled throughout

its length.A One side of the test 1s flat and the other side is
rounded, indlocating that it may have been attached. The exterior
surface is coarsely textured, containing sand grains which are unevenly
distributed throughout the test. The apertural opening probably is

circular,



Discussion.--Cughman and Weters (1927a, p. 148~149) originally

gave Tolypemmina inclusa the generic name Psammophis, but it was

later referred to Tolypammina. The original description differs
from the ocpe given by Galloway and Ryniker (1930), because the test
in its early stages is close-coiled planispirally. In later astages
the tube swings back and forth about the early portion. T. inclusa
consists of & gradually enlarging tube which 18 coiled once at the
beginning, and later is irregularly folded or meandering. The
speclimen examined compares with the description given by Galloway
and Ryniker (1930) mors closely than Cushmen end Waters' descriptioms
having an irregularly meandering, loosely colled, gradually enlarging
tube and being quite clossly agzlutinated.

Occurrence ,~=Tolypammina inclusa is extremely rare in the

Little Osage member of the Fort Scott limestone formetion (QL-6-B).
It elso has been found in the South Bend shales of the Graham
formation in Young County, Texas. It ocours abundantly in the

Atoka formaticnm in Oklahcoma,



Oenug AMCVIUTELLA Cushman, 1923

ANBOVENTELLA TLORGATA (Cushman and saters)

Plate 1, fig. 3

Calcltornella elongata CUDHMAMN AND TATZRS, 1923, Contr. Cushman
Lab, Foram. fes., vol. 4, pt. 2, no. 59, pe L7 p1. 6, £ig. 5.

azmovertella elongata GALLUTAY aMD RMIXER, 1930, Oklahoma Seol.
surve Clre. no, 21, p. 10, pl. 1, figs, 10, 11,

The teat of Ammovertella elongzata (Cushzan and aters) probably

was once attached to a foreign objJect., A portion of one side of the
test iz flat and smooth. The length of the test i3 usually around
3.25 mm., and the largest diameter of the tube is 2.60 ma. In the
sarly stages, the tube is colled nearly btwice planispirally, later
becoming uncoiled, evolute, highly elongated and irregularly meandering.
The diameter of the test increases in size gradually from the beginning
to the end, CGrowth lirea are very prominent on the sxtericr of the
test. The wall is smooth, contalning very fine sand grains. The
aperture is circular and occurs at the terminal part of the tube,
Discugaion.-~The original illustrstion by Cushman and faters
does not compare closely with the illustration published by Calloway
and Rynlker or with my gspecimens. The original description states
that the tubular chamber bendsa back and {orth on itgelf along a
nearly straight axis. Nelther Calloway and Hyniker specimens or ny
specimens poszess this vartlicular characteristic. The early portion of

Armmovertella elongata iz ¢ldszely coiled planispirally, and later a

portion is elonrate and 1rvepyularly meandering.
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Bole proposed the name Psammophis (1827) as a genus of snake in
the family Colubrideae. Schellwien (1898) proposed the name Psammophis
for a foraminiferal genus. Cushmsan (1928) introduced the name

Ammovertella for the homomym. Actually, these foraminifers exhibit a

snakelike appearance. It is obvious that Schellwien was not aware of
this precoccuplied name proposed by Boie when he used Psammophis for a
foraminiferal genus.

Occurrence .~~Ammovertella elongata is rare in the Blaokjack Creek

limestone member of the Fort Scott limestone formatiom (QL-12-D). It
is also found in the upper Pennsylvanian and lower Psrmian rocks of
Sutton County, Texas and is present in t& Graham formation of the
Cisco group in Aroher and Young counties, Texas. This species is

abundant in the Atoka formation in Oklahoma.

Genus TREFEILOPSIS Cushman and Waters, 1928

TREPEILOPSIS GRANDIS (Cushman end Waters)?

Plate 1, fig. 9

Turritellella grandis CUSHMAN AND WATERS, 1927, Contr. Cushman Lab.
Foram. Hes., vol. 3, pt. 3, no. 46, p. 149, pl. 268, fig. 9.

Trepeilopsis grandis CUSHMAN AND WATERS, 1928, Contr. Cushmasn Lab,
Foram. Res., vol. 4, pt. 2, no. 69, p. 38, pl. 4, figs. 12a, 12b, 13.

The test of Trepellopsis grandis (Cushman and Waters) probably was

colled around a productid or echinoid spine or similar object. The

tubular chamber is tightly coiled in the early stages. The last
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portion of the tube bends back and extends over the earlier coils in
nearly a straight line. The length of the test ia 0.67 mm. end its
diameter is 0.53 mm. The greatest diameter of the tube 1is 0.21 mm.
The exterior surface of the wall is finely arenaceous. The aperture
is indistinot, and it probably is at the end of the tubular chamber.

Discussion.--3ince my specimen 1s badly weathsred and I am not
sure of 1tz material, it has been referred with question to

Trepeilopsis grandis?. On the whole, it seoms to compare closely with

the desoription and illustration given by Cushmen and Waters (1928).
The cefitral portion of the test is almost completsly filled by
mineralized material.

Cooper (1347) named ancther species of Trepeilopsis that as

T, mississippiana. Ths description by Cooper closely compares with

the one given by Cushmsn end Waters (1928a) for T. grandis snd with

mine. T, mississipplana differs from}_'_:_ grandis {Cushman and Waters)

by the marked curvature of the latter portion of the tube and from
I. spirans Cushmen and Waters by the flaring aperture. ‘Also, it can

be separated from T, mississippiana by the smaller size, tighter coll,

and the long taper of the latter.

Occurrence .--Trepeilopsis grandis? occurs rarely in Kansas in the

Little Osage shale member of the Fort Scott limestone formatiom (QL~8-B).

It has been described from the upper Strawn in Palo Pinto County, Texas.
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Sutfamily HAFLorHRaGEITHAR

Genug ANMIDACULITTES Cusnhman, 1911

o
i

7late 1, fig. 10

The test of Ammobaculites? sp. i3 vprotably {rec, crozier snaped,

and large, having a length of 1.860 mm. The éi-meter of the coll is
0.73 mm. and the dlameter of the tube is 0.63 mrm. This form shows

two stages of growth wihich are colled and then uncoiled., In the carly
or colled stage, the test iz more or less tishtly coiled slanispirally,
and the chambers gradually increase in size. 4t the end of the fifth
or sixth chamter of the last whorl, the shell tecomes rectilincar. In
this lagt stage, the chawbers increase more slowly in size, and tnere
are four rectilinear chazbers. The subures are distinet and rarrow in
the rectilinear sita;e but in the colled portion the sutures are less
prominent. The exterior Iialsh of the wall is smooth and cuntaing

fine sand grains, The aperture 13 probably at the end of the test.

Digcuasion.~—~This form compareg closely with the illustration

given by Crespin and Parr (1947, p. 25, 27) for Ammohaculities woolnough

:

[

from the Australian rermian. My svecimen is nearly flat on one side
which may indicate that the test was attached o some forelen object
or was subjected tu compression. vrossibly the shell was subjected

to compreasion because the sutures amd chazbers in the coiled gortlion
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are not very distinctive. OTrespin and Parr's speclyens diffor from
rine in the followin- respeelsy the wall 1s more coarsely arenaceous,
chamberg seem to bte slishtly more Inflated in general throughout the
test and expand more rapidly in the rectilinear stage.

Jccurrence (-—ammotaculites? go. occcurs rarely in tne Dlackjack

Creek limestone wmember of the Fort Scott limestone formation (QL-17-D).

vEY Ty WYy

Subfamlly FHOJTHYAIN

o -
tas gl it LIV A v AL

Jenus SNDUTHYHA Philllps, 1346

NEIS Harlton

THOOTHYHAY ANESRALDAL

Plate 1, figs. 11, 12

Endothyra ameradaensls HARLTUN, 1927, Jour. Palecontology, vol. 1,
o, 19, pl. 2, {igs. La-c.

Haplovhragmoides ciscoensis HARLTUYN, 1923, Jour, Paleontology,
vol. 1, pe 307, pl. 52, [ig. Sa, Sb.

Endothyra ameradaensis CALLOVAY a¥D HARLTON, 1923, Jour. Paleontology,
VOl- 23 ;Qo 3}4?"353, :)1. hb’ fi{-’_’* - 93—'6; TS S S a—_5 “,nx:;:liH 2;, 1‘)}30’
Uklahoma Gesl. Survey Pull. no. 53, ». 29, pl. 1, fig. 12,

The test of Endothyra? ameradaensis Harlton is free, almost

planiapiral, small, and has a dianeter up to 2.63 wma. The chambers of
the test are sliyhtly zlolwular and the 'eri.bery is nearly angzular.
There are about ten chambers in the last whorl. The chambers seem to
undergo a greater increase in size in the last whorl than in the
penultimate wnorl. The sutures are dlstinctly depressed, and lhey

radiate from the wmbilical repions. Tne chambers of earlier colils are
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visible is some specimens. The esterior surface of the test 1s smooth
and calcareous. The aperture is at the terminal wall of the last
chamber, having s high arched opening at the base of ths chamber.

Discusalon.~-Endothyra? ameradaensis has a wide range in ailze.

Harlton (1927, p. 19) reported in his original description that

specimens wers found to have a maximum dlameter of 0.75 mm. lLater,

he described some Atoka specimens which poesess a dlameter of 0.35 mm.
The chamberﬁ of the earlier coils of a few of my specimens are

more nearly visible than Harlton's types. In the original 1llustration,

the early chambers are not shown, but the description indicates their

presence.

%ourm‘noe.--Endothyra? ameradaensis is common in ths Blackjack

Creek limestone member of the Fort Scott limestone formation (Ql~12-E)
and in the Amoret limestope xmember of the Altamont limestome formation
(QL=17=B). Thls species is rare in the Blackjack Creek limestone
member of the Fort Scott limestome formation (QL~12-D), in the
Higginsville limestone member of the Fort Scott limestone formation
(QL~18-A), in the Amoret limestone member of the Altamont limestone
formation (QL~17-C and E), and in the Perry Faram shale member

of the Lenapah limestone formation (Ql=-24-A). It questionably occurs
in the Altamont limestone formation (QL-29-A), and in the

Perry Farm shale member of the lenapah limestone formation

(QL-21-A), In Oklahoma, E.? ameradaensis occurs in the Upper Glenn

formation in Carter County, and also in the Atoka formation in
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timer County. This cpecles 1s comron in Lhe wewoka formation in

ey o .

central Oklahowa. Tnis form wag reported aa llaplophracmolides c¢lscoensis

larlton in the Zisco formation, “astland County, Texaa.
[ 4

SHDOTHYRA? WiiOIA Haters
Plate 1, f£igs. 13, 14
Endothyra media WATVES, 1927, Jour. I ”aleontolobf, vole 1, p. 273,

plo 42) tlf:,:;o ll&, b) and 12 2 oo ..«y:*a‘fAhI 'Qiu AT»‘ "MS’
Texas Unlv. Pull. no. 3019, pe 475 pl. 3, figs. 17a, 17b,

The test of ZIndothyra? media ¥aters is free, nearly planiaspirally

coiled, convolute, and large, having a dlameter of 1,10 =m, and a
thickness of .55 mz. The chambers of the test are moderately
inflated and the periphery is well rounded. There are nine chanbers
in the last forwed whorl of wmost specimens. The sudures are distinet
and depreassed, The exterlor surface of the test is rough and
calcareous., The aperture consisto of a wide arched opening, and it is
located at the terminal wall of the last chasber.

Discussion.—¥y specimens of Endothyra? medla cospare closely

with the description and figures given by Cushman and Zfaters (1930, p. L7)
of specimens from the Cisco group of Texas. Both species differ in a
few respects from those originally described. The Harmaton specizens
have more inflated chambers and the last chamber iz 3lichtly more
inflated than the preceding unes. vaters states that his gpecicens

ompare clogely with the Canyon gpeciuzens, and he decided to place

them under the same name., In general, the chambers of both the Cisco
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specimens and the Marmaton specimens are slightly more inflated than
the orlginal types. The original description also states that the
sutures are slightly depressed and distinct, but the Kansas speoimens
possess mich more distinctive sutures.

It 1s difficult to observe the differences between Endothyra and
Plectogyra (1950) from external examination because the later whorls
embrace the earlier ocnes, thus obsouring the pattern of earlier ocoils.
A sagittal thin section of the test should be made to determins the
difference between these genera. Thin sectioning will show that
Flectogyra coils in a three dimensional spiral pattern, but Endothyre
is almost i)laniapiral. On account of the scarcity of Endothyra? in
Marmaton rocks, 1t was impossibla to make thin sections. Most of the
specimens seem to be nearly planispiral, and even the _1as'c chamber is
in line with the preceding chambers.

Ocourrence .~=Endothyra? media 1s rare in the Amoret limestome

member of the Altamont limestone formation (QL-17-D), and in the Perry
Farm shale member of the lenapah limestone formation (QL-22-A). Thie
form questionably cocurs in the Blackjack Creek limestone member of
the Fort Scott limestone formatiom (GL~12-E and 16-A), and in the
Amoret limestone member of the Altamont limestone formation (Ql-17<E).
Also, E. media occours in the Canyon group and in the lower Cisco group

of Texas.
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Genus GLYPHOSTOMELLA Cushman and #aters, 1928

GLYPHOSTOMELLA TRILOCULINA (Cushman and Haters)
Plate 1, fig. 15
Ammochilostoma (?7) triloculina CUSHMAN AND WATERS, 1927, Contr.

Cushmen lab. Foram. Res., vol. 3, pt. 3, no. 46, p. 152, pl. 27,
figs. 5a, 5b.

Glyohostomella triloculina CUSHMAN AND WATERS, 1928, Contr. Cushman
Iab, Foram, Res., vol. 4, pt. 2, no. 59, p. 54, pl. 8, figs.
11-13; pl. 7, fig. 1l; e=mwe~=we, CUSHYAN AND WATERS, 1930, Texas
Univ. Bull. no. 3019, p. 78, pl. 9, figs. 1-9.

The test of Glyphostomella triloculina (Cushman and Waters) is

free, nearly planispiral, and glo‘bulﬁ', having a diameter of 0.80 mm.
and a thickneas of 0.47 mn. The test consists of three globular
ochambers. Iwo of the chambers are amaller and the other is relatively
large. The sutures are deep and distinct. The exterior gurface of the
wall is smoothly finished and also finely arsnacecus. The aperture is
8lit-llke and 1t occurs at the base of the chamber in the median line.
Discussicn.--Cushman end Waters (1927) originally proposed the

generic nams Ammochilostoma for Glyphostomella triloculina. In soue

respocts _Cj_:_ triloculina resembles Ammochllostoma galeata. Also

G. triloculina compares with Bradyina both having two slit-like
apertursl openings at the .baae of the last chamber, a oharacter
particularly diagnostic of most species of Bradyina. In most cases
the slit-lile openings ere largsr and more numerous in specles of
Dradyina than in G. trilocuiim.
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It should be pointed out that Bradylna holdenvillensis Harltom

does not compare closely with type species of the genus,

Bradyina nautiliformis Moeller for the following reascns. Ths test

of B. holdenvillensis is not truly trochoid, has no distinctive

umbilical area, and is not symmetrically colled. It is suggested

that B, holdenvillensis should be referred to the genus Glyphostomella.

Ocourrsnoe .--Glyphostomella triloculina occcurs rarely in the

Blackjack Creek limesstone member of the Fort Scott limestone formation
(QL~12-E) and in the Worland limestone member of the Altamont limeatone
formation (QL-8-D). It is also found below the Cunsight limestome of
the Graham formation in Young County, Texas and in the Cisco group of

Texas.

Genus ENDOTHYRANELLA Calloway end Harlton, 1930

ENDOTHYRANELLA ARMSTRONGI Plummer

Plate 1, fig. 16

Endothyranella armstrongi PLUMMER, 1930, Texas Univ. Bull. no. 3019,
p. 18, pl. 1, figs. Sa-c, 10, 11, 12a, 12b, 13a, 13b, 1l4a, 14b,
15; wewmmwes, LEHMARN, 1953, Contr. Cushman Found., vol. 4, pt. 2,
no. 82, p. 70, pl. 11, figs. 4=6.

The test of Endothyranella armstrongi Plummer is free, crozier

shaped, bilaterally symmetrical to slightly asymmétrical. and smallj;
having a diemeter of 0.52 mm. and a length of 0.62 mm. Thia form
shows two stages of growth, coiled and then uncoiled. In the coiled

stage, the chanbers increase in size slowly, are inflated, numerous



and slightly embracing. There are seven to nine chambers in the
final whorl of the coiled portion, and one or two chambers arranged
in the uniserial portion. l‘hoy increase in sisze only slightly in the
rectilinear portion. The sutures are distinct and depresassd throughout
the test. The exterior surface is smooth and calcarsous. The aperture
is endothyrine in the coiled portion, and in the rectilinear portion
conelsts of a smmll ciroular opening at the end of the last chamber.
Discussion.~~I1 found that my specimens are larger than the
specimens described by Plummer (1830, p. 18). The diameter given for
Plummer specimens are 0.40 mm. for a fully developed coll and the
length of three straight chambers is ebout 0.35 mm. My description
for this foraminifer compares closely with the original descriptiom.

Ocourrence ,~-Endothyranella armstrongl occurs rarely in the

Altamont limestone formation (QL=-29~A) and questicnably in the Amoret
limestone member of the Altamont limestone formation (QL=17-E). Also,
E. armstrongi has been found in the Mineral Wells formation in the

Strawn group, Texas. E. armstrongl occurs commonly in the Glen Eyrie

shale of Colorado.
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ENDOTHYRANELLA MINUTA (Waters)

Plate 1, fig. 17

Ammobaculites minuta WATERS, 1927, Jour. Faleontology, vol. 1, p. 133,
pl. 22, figs. oa, 3b.

Endothyranella minuta GALLCWAY AND RYNIKER, 1930, Oklahoma Geol. Surv.
Circ, no. 21, p. 14, pl. 2, figs. Sa-c, 6a=c.

The test of Endothyranella minuta (Waters) is free, crozier

shaped, bllaterally symmetrical to slightly asymmetrical, and small,
having a maximum diameter of 0.45 mm. The entire length of the test
1s 0.69 mn., snd the length of the reotilinear portion is 0.25 mm.
This form exhibits two stages of growth, coiled and then uncolled.
In the colled portion, the chambers increase slowly in size, and they
are slightly inflated, numerous, and slightly embracing. There are
seven to nine chambers in the final whorl. In the reotilinesr portion,
there are three or four chambers arranged in & uniserial manner, and
they increase in size slowly. The external furrows are distinct and
deep throughout the test. The exterior surface of the test is smooth
and ocalcarecus. The aperture is at the end of the last chamber of the
rectilinear portion and is oircular.

Discussion.--Endothyranella minuta is closely similar to E. powersi

(Barlton), but the former differs in being smaller and having fewer
chambers to a whorl. E. powersl has eight to ten chambers to a whorl,
and the chambers ere more closely appressed. E. stormi (Cushmen and
Watera) from the middle Pennsylvenian of Texas, may be comspecific
with E. minuta. E. ermstrongi Plummer end E. minuta are simliler

except that the former is learger.
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Originally, Waters (1927, p. 133) referred Endothyranella minuta

to the genus Ammobaculites, but Galloway and Rymiker later referred it

to Endothyranella because it has a calcareous wall. The exterior

surface of most species of Ammobaculites are finely arenacecus and are

compoged of agglutinated sand grains.

Cccurrence .--Endothyranella minuta is common in the Amoret

limestone member of the Altamont limestone formatiom (QL-17-3 and C)
and in the Altamont limestone formation (QL-29~A). This species is
rare in the Littls Osage shale mesmber of the Fort Scott limestone
formation (QL=6-C), in the Anna shals member of the Pawnee limsstone
formation (QL=28-4), in the Amoret limestcne member of the Altamont
limestone formation (QL=17-A and B) and In the lake Neosho shale member
of the Altamont limestonme formation (Ql~-5-A), snd questionably occurs
in the Blackjack Creek limsstome member of the Fort Scott limestone

‘ formation (QL=-12-D), in the Amoret limestone member of the Altamont
limeatone formation (QL=17-D) and in the Worland limestone member of
the Altamont limestone formation (QL-8-D). It hes been found in the
Dornlck Hills formation in Carter County, Oklahoma. This species is

very scarce ln the Atoka formation in Oklahoma.
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Family TEXTULARIIDAE
Subfamily TEXTULARIINAE
Genus TEXTULARIA Defrance, 1824

TEXTULARIA EXIMINA (Eichwald)?
Plate 2, fig. 1

Textilaria eximina EICHWALD, 1880, lethaea Rossica, vol. 1, p. 355,
pl. 22. figﬂo lga‘do

Textularia eximina H. B. BRADY, 1876, Pal. Soc. Mon. 30, p. 132-133,
pl. 10, flgas 27=29; ==e~=--=, CUSHMAN AND WATERS, 1930, Texas
Univ. Bull. no. 3015, p. 53-54, pl. 4, figs. 9=1l.

The test of Textularia eximine (Eichwald)? is free, slsnder,

elongate, and sharpely tdporing, having a length of 1.18 mm., a breadth
of 0.51 mm. and & thiockness of 0,45 ma. The tess 1s biserial. The
test hes six or seven pairs of chambers which gradually incresse in
8ize in a uniform manrer. The sutures are less oompressed and dis-
tinct in the esarly stages, but are more pronounced in the later
portion. The exterior finish of the wall is rough and coarse, con=-
taining cemsnted quarts grains, The aperture probably is simple and
of textularian type.

) Discussion.~~In some respects the general shape, arrangement of
chambers, and appearance of my specimen compares closely with Cushman
and Waters (1930) description of Textularia eximina except for its

size end aperture. The aperture described by Cushman and Waters (1930)
and the original desoription dy Eiclwald has an arched opening et the
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inner margin of the final chamber, but my apecimen does not have this
type of opening. My specimsn possesses "pore-like" openings, but they
may not be true "pore-like" openings because these openings may have
been occupled by sand grains which have broken away. The sizes and the
number of chambers of Cushman and Waters' specimens do not compare with
my specimen. I found that my specimen has a length of 1.15 mm. and
possess about seven pairs of chambers, but the specimens described by
Cushman and Waters measures about 0.75 mm. and having up to ten pt:dra
of chambers. My specimen is broeder than Cushman and Waters' specimens.

Brady (1876) identified Taxtularia eximina from the Carboniferous

of England and the Carboniferous of Russia. Cushman snd Waters claim
that the spscimens in the Cisco group of Texas agree ciosoly with the
excellent figures by Brady, which are much more satisfactory than
Elohwald's figures.

Oocurrence .~~Textularia eximina? is rare in the BlackJjack Creek

limestone member of the Fort Scott limestone formation (QL~-31-A). This
specles also oocurs in the Harpersville formation in a coal mine in
the vicinity of New Castle, Texas and also in the South Bend shale

member of the Graham formation in Young County, Texas.
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Genus FALAECTEXTULARIA Schubert, 1920

PALAEQTEXTULARIA? SP.

Plate 2, fig. 2

The test of Palaesotextularia? sp. is free, very broad and bluntly

tapering, having a length of 1.65 mm., a breadth of 0.81 mm. and a
thickness of 0.67 mm. It is biserial throughout. The test has six or
seven pairs of chambers which incrsase in size in a uniform menmner.
The sutures are compressed, distinoct, and nearly parallel throughout.
The wall 18 rough and ccarse, containing quartz grains. The aperture
probably ccnsists of a low central slit at the base of the apertural
face.

Discussion.~=My specimen seems to compare olosely with

Palasotextularia asper Cdopor from the Kinkaid formation (Mississippian)

from Johnson County, Illinols, in a few respects, but my specimen
differs in size, shape, and arrangement of chambers. P. asper is small,
hatving a length of almost 0.91 mz. and a breadth of 0.50 mm. and its
sutures are more distinctly parallel and deeper. Also, ths chambers

of P. asper are alightly amaller in proportion to the size of the test

than my specimen.

Palasotextularia grehamensis Cushman and Waters does not compare
closely with my specimen because P. grahamensis has & more narrowly
tapering, elongated, and slightly smaller test.

Harlton (1933, p. 11) desoribed textularian type of tests from

the Johns Valley shale of Oklahoma as Faleotextularia sp. The specimens
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described by Harlton differ from mine in some respects. Harlton's
specimens are more robust, incresses in sglze more abruptly, are more
narrow, more widely tapering, and have chambers whioh increase more
gradually. Harlton's specimens have a length of 1.44 mm. and a thick-
ness of 0.58 mm. The dimensions of both forms are very similar, In
general, the arrangement of chambera, deepness of sutures and general
appsarance of the Oklahome and Kansas specimens oompare closely.

Occurrence .~-Palaeotextularia? SDe 13 scarce in the Little Osage

shale member of the Fort Scott limestone formation (QL=6-C).

Genus CLIMACAMMINA H. B. Brady, 1873

CLIMACAMMINA CUSHMANI (Harltom)

Plate 2, figs. 3~5

Cribrostomum cushmani HARLTON, 1528, Jour. Paleontology, vol. 1, p. 308,
plo 53-: figao la=c,

Climacammina cushmeni CUSHMAN AND WATERS, 1928, Jour. Paleontology,
‘Vol. 2. Po 124"126, pll 17. figé- 1‘3’ 5"8.

The test of Climmoammina cushmani (Karlton) is fres, slightly

elongated, and large. The largest specimen was found in the Marmaton
rocls has a length of 2.00 mm, a breadth of 1.04 mm. and a thickness of
1.00 mm. This foraminifer shows two stages of growth, which are biserial
and uniserial. In the early or biserial atage, the test shows a typical
textularian development of chambers which gradually increase in size

from the earliest portion to the end of the biaserial stage. This
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foraminifer usually has six pairs of chambers im the blserial portion.
In the uniserial stage, the test has two to four chambers which are
subocylindrical in shape. The periphsry in the biserial stages are less
rounded. The sutures are disztinct and moderately depressed in both
stages. The exterior walls of the test are coarsely textured and conw=
tain numerous sand grains scattered at random. In the blserlal portion,
the aperture 1s simple and textularian, but in the uniserial portion,
the terminal wall has a central rounded aperturs surrounded by a serias
of triangular openings with apices toward the central apsrture. In the
final stages the spertures becoms irregular, lobed and elongated and
are scattered over the whole outer terminal wall.

Discussion.--Climacammina cushmani is easily distinguished from

C. oylindrica Cushman and Waters. During the juvenile stage, both
species undergo nearly the same apertural development, possessing a
textularian typre. A later stage with a single aperture in the middle
of the face 1s followed by a three-apertursl stage, which has a small
central circular aperture surcounded by a series of six or seven
trisngular apertures with their apices toward the central aperture.

At this point, the apertural development is oompiete for C. oxlindrlica,
but not for E_:_ cushmani. In the final stages of 9_:_ cushmanil the openings
of the aperture becoms irregular, lobed, elongated, and scattered over
the whole outer terminal wall. In general, the apertural development,
such as the apices of the triangular openings of C. cylindrica, is more
regular than in C. cushmani. According to Cushman and Waters (1928)

E_:_ oylindrica is also distinguished from C. cushmani by 1ts elongated
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and subcylindrical test. For example, in the mdult stage of C. cylindrioca,

the breadth and thicliness of both are 0.60 mm. and have a length of
2.00 mu., but C. cushmeni has a length of 2.256 mm., a breadth of 1.10
mm., and & thickness of 0,80 mm.

A number of Marmaton specimens of C. cushmani are slightly smaller
than the cnes found in Texas. -

Ocourrence .~-Specimens of Climacammina cushmani are mostly from

shale partings which are common in the Blackjeck Creek limestone member
of the Fort Scott limsstone formationm (QL-12+D, 12+B, 16~A, snd 31-A)
and in the Worland limestone member d’ the Altamont limestane formation
(QL-8-D). This species is rare in the Blackjack Creek limestane member
of the Fort Scott limestone formation (Ql~34-A), in the Myrick Statiom
limestone member of the Fawnee limestome formation (QL~10-B), in the
Laberdie limestone member of the Fawnee limestme formation (QL-9~A)
sand in the Worland limestons member of the Altamont limsstone formation
(QL-17-H). C. oﬁahmni has been found to occur in the Millsap lake
formation of the Strawn, found in the middle Kickapoo Falls limestome

~in Parker County, Texas.
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Genus DECKERBLLA Cushman and Waters, 1928

DECKERELLA CLAVATA Cushman snd Waters

Plate 2, figs. 6, 7

Deckerella clavata CUSHMAN AND WATERS, 1928, Jour. Paleantology, vol. 2,
p. 130, pl. 19, figa. 1, 2, §; ==mee==~s, GALLOWAY AND RYNIKER,
1930, Oklahoma Geol. Surv. Cirec. no. 21, p. 22, pl. 4, figs. 15a,
15b. '

The test of Deckerella clavata Cushmen and Waters is free, large

and elongated. The length of the specimens range up to a maximum of
1.88 mm., having a breadth of 0.83 mm. Qnd a thickness around 0.58 mm.
This foraminifer consists of two atages of growth, biserial and uniserial.
In the ea;‘ly or blserial stage, the test 1s highly tapered, slightly .l
compressed, and the chambers show a diatinet textularian devslopment.
The chambers gradually incrsase in size from the earliest portion to
the end of the biserlal stage. Usually this foraminifer has around

8ix pairs of chambers in the biserial portion. In the uniserial stage,
the test has two or three chambera which are almost cylindrical in
shape. The periphery in the biserial stage are rounded. The sutures
are .diatinct and slightly depressed in the biserisl stage but are more
depressed in the uniserial stage. The exterior finish of the wall is
coarge and rough, contalning grains of sand. In the terminal wall of
the uniserial portion, the aperture consists of two elongated elliptical
openings with a narrow partition in between.

Discussion.-«~Deckerella clavata differs from .I?_:_ laheesl Cushman

and Waters in a few respects. In the biserial porticn, D. clavata 1s
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broader, more widely taperinzg. In general, D. laheei is longer than
D. clavata and consists of four or five uniserial chambers, while the
latter has about two or threas. .

In general, my specimens of Deckerella clavata are slightly smaller

than the ones described by Cushman and Waters from the Millsap Lake
formation of the Strawn of Texas. The specimens described by Galloway
and Ryniker from the Atoka formation were found to have a length of
2.00 mm.

Occurrence.~-Deckerella clavata has been found to be rare in the

Blackjack Creek limestone member of the Fort Scott limestome formaticm
(QL=12-D), in the Higzginaville limestone member of the Fort Scott
limestone formation (GL~6-D), in the Mine Creek shale member of the
Pawnes limestone formation (QL=30~B), in the Laberdis limestone member
of the Pawnee limestmme formetion (Ql~9~A), in the lake Neosho shele
member of the Altamont limestone formation (Ql-4-B), end in the Idenbro
ilmestone member of the Lenapah limestone formation (Ql=-20-A), In
other looalities this species has been found from the Millsap Lake
formation of the Strawn, in Parker County, Texas. It 1s also common

in the Atoka formation of Oklahoma.
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DECEERELLA IAIBEI Cuahman and Waters

Flate 2, figs. 8-10

Deckerella laheei CUSHMAN AND WATERS, 1928, Jour. Paleomtology, vol. 2,
Ps 130, pie 18, figs. 1-14; pl. 19, figs. 3, 4, 63 me=mwewe=,
CUSHMAN AND W ‘LERS 1950, Texas Univ, Bull. no. 3019, p. 57,
pl. 11, figs. 1-14; ——emeees, WARTHIN, 1930, Oklahoma Geol. Surv.
Bull. no. 53. P 31, plo 2 figs. Se-b.

The test of Deckerslla laheei Cushman and Waters is free, large,

and elongated., The length of the speoimens ranges up to a maximum of
1.77 mm., with a breadth of 0.84 wm. and a thickness of 0.84 nm. This
foraminifer consists of two prominent stages of growth from biserlal to
uniserial. In the sarly or biserial stage, the test is slightly tapered,
8lightly oompressed and the chambers show a textulerian development.,

The size of the ohambers increszses greatly from the earlisst porticen %o
the end of the biserial stage. This foraminifer possesses adbout seven
or oight pairs of chambers in the blserial portion. The uniserial stage
consiats of four to aix chambers whioh are subcylindrical in shape. The
peripheral edge in the biserial stage are slightly angular. The sutures
are not distinct and are only slightly depressed in ths earlisr part of
the blserial portion, but are mora comprassed and distinct in the later
part of the biserial and in the uniserisl stagsa. The exterior finish
of the well is coarse and rough. In the terminal wall of the uniserial
portion the aperture coneists of two elongated elliptical openings with
a narroﬁ partition in between,

Discussion.--Deckerella lahesi differs from D. clavatas Cushman and

Waters in a few respects. D. laheei 1s slightly more slender end more
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nearly cylindrical in form. In the uniserial stage, it possesses up
to five chambers while D. clavata has only two or three. D, clavata
has greater breadth, particularly in the last portion of the biserlal
stage. Also, the biserial chambers of D. clavata are slightly larger
in size. The biserial portion of D, clavata is more widely tapering
than is D, lahsei. The aperturul arés. of both species are slmilar,
but they differ in size. The aperturé of D, clavata is smaller.

Occurrence .,--Decksrella laheel is common in the Worland limestone

member of Ithe Altamont limestone formetion (Ql-8+«D). This form is rare
in the Blackjack Creek limestone member of the Fort Scott limestone
formation (Ql~12-D and 31-A), and in the Idenbro limestone member of
the lenapah limestone formation (QLl-20-A). In Texas, this form is
found in the Graham formation of the Claco group in Stephens County,
and in the Wayland shale member of the Graham formation in Young
County. In Oklahoma, it is soarce in the Wewoks formatlion but is

comnon in the Holdenville formatiom.
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Family OPHTHALMIDIIDAE
Subfamlly CORNUSPIRINAE
Genus CORNUSPIRA Schultze, 1854

CORNUSPIRA? SP.

Plate 2, flg. 11

The test of Cornuspira? sp. 1s planispirally coiled, compressed,
involute, and somewhat large, having a diameter of 1.28 mm. This
foreminifer was probably attached to some surfece becauss one side of
the test ia flattened and the other side is slightly convex. The
suturss are distinct and deep. The well has a gritty appearance,
oontalning fine sand grains.

Pisoussion.-~Because Cornuspira? sp. is rare, full diagoosls was

not possible. My spscimen compares clossly with the ‘genotype specles,
C. thompsoni Cushmen and Waters. LMy specimen resembles C. thompsoni
in general shape, form of test, coll and composition. ‘Haae@er,

C. thompsoni diifers from my specimen in having a smaller diameter amd
& smoother wall, C.? sp. does not show the proloculus, the early
chambers, or the aperture. C. thompsonl is one of the very few coiled
foraminifers which is convex on one side and round om the other, but
most of the other speoiés of Cornmuspira are rounded on both sides.
Some species of Cornuspira have a diameter of more than 2.00 mm.

Occurrence.--Cornuspira? sp., is rare in the Blackjack Creek

limestone member of the Fort Scott limestone formation (QL-12-E).
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Genus ORTHOVERTELLA Cushmen and Waters, 1928

ORTHOVERTELLA? SP.
Plate 2, fig. 12

The test of Orthovertslla? sp. iz free, irregularly coiled, and

twisted, having & diamster of 0.68 mm. and the total length is 0.93 mm.
In the juvenile stags, the tubuler chauber may be close colled, later
becoming twisted into a confused ma.svs. Finally, the shell becomes
uncoiled and linear, piercing through ths confused mass. The sexterior
surface is smooth and contains growth lines almost throughout the test.
The aperture 1s probadly circular, and appears at the end of the linear
portion.

Discussion.=~My specimsn of Orthovertella? sp. compares closely

with the type apeciea of Orthovertella, O. protea Cushman and Waters.

0.7 sp. possesses growth lines, but other species of the genus, such
as O. protea and 0. sellardsi Plurmer, lsock this characteristic. In
another respect 0.7 sp. is unlike O. protea because it does not seem
to coll in many definite planes, but 0.? sp. is irregularly twisted

into a "Gordian Knot." After the tube gnarled around a few times, it
became uncoiled and pilsrced through the contorted mass of .tubea in a

linear manner.

Occurrence ,=~-Orthovertella? gp. is rare in the Mine Cresek shale

member of the Pawnee limestone formation (Gle=ll«A) and in the Little

Osage shale member of the Fort Scott limestone formation (QI~-6-B).
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Genus CALCIVERTELLA Cushman, 1928

CALCIVERTELLA ADHERENS Cushman and Waters?

Plate 2, fig. 13

Calcivertella adherens CUSHHAN AND WATRRS, 1928, Contr. Cushman lab.
Foram. hes., vol. 4, pt. 2, no. 569, p. 48-48, pl. 8, fig. 7.

Amovertella edherens (part) GALLOWAY AND RYNIKER, 1930, Oklahoma
Geol. durv. Circ. mo. 21, p. 10, pl. 1, fig. 7.

Caloivertells sdherons CUSHWAN AND WATERS, 1930, Texas Univ. Bull.
no. o019, p. 86, pl. 6, fig. 4.

The test of Calecivertella adherens Cushman and ¥aters? is

meandering, large, snd probably attached to some calcareous surface.

The estimated total length of the meandering tube is around 3.50 mm.
The diameter of the tube vear the end is 0.31 mm. In the early stages, the
tube probably was coiled nearly planispirally. In the uncoiled portiom,
the tube zigzegs and the diameter of tha tube gradually increases in
size. The exterior wall of the test is smooth and finely arenaceous.
The test poasesaes a circular type of aperture at the end of the tubular
chamber, having avdiamstcr of .25 mm,

Discussion.~-Galloway and Ryniker (1930) ehanged the generic

reference from Calclvertella to Azmovertella, but Cushman and Waters

later (1930) retainsd ths original generic reference in their paper on
Texas forms. Galloway end Ryniker (p. 10) stated "whether or not the
early undulating portion of the test is also coiled or merely undulating
is scarcely of specific, much less of generic importance.” Ths tube of

the specimens described by Cushmen and Waters more or less zigzags rather
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than undulates as indicated by illustration and description by Galloway
and Rynilker. Gallowey and Ryniker specimens and to those of Cushman
and Waters are not entirely similar. It is suggested that Galloway

and Ryniker should not have emended the generic nams from Calcivertslla

to Ammovertella, but they should have given their specimens a new

species name.

I am not certain that my specimsn 1s referable to Calcivertella

adherens? becauss of several reasons. It compares closely with the
description of Texas specimens by Cushmen and Waters (19830, p. 66),
having a 1lrregularly colled test in the early portion, and a last
formed tube that tends to become atraight. My specimen does not sinuate
a8 strongly as the speoimen describded by Cushman and Waters, it doss not
seom to be én'ciroly attached beoause a large portion of the tube is
rounded, and it has a peculiar sinuous charecteristioc. There 1s =
possibility that 1t may be & fossil worm. Several of the abovementioned
apecimens do not seem to be foraminifers and may be fossil worms. I did

find several specimens of Spirobis sp. along with C. adherens?. More

work is needed to reclassify several of these "foraminifers”, such as

Ammovertella undulata, A. elongata, Tolypammins incluse, etc., all of

which exhiblt sinucus characteristics and have growth lines.

Occurrence.~=Calcivertslla adherens? is rare in the Blackjack

Creek limestone member of the Fort Scott limestone formation (QL~12-D
and 12-E) and in the Anna shale member of the Pawnee limestone formation
(QL=28«A)., This species was found rarely in the Graham formation of the
Cisco group in Young County, Texas., It also occurs in the Atoka rocks

of Oklahoma.
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ramily JROCHANGAINIDARE

Subfamily TETRATAXINAE

Genus GLOBIVALVULINA Schubert, 1920

GLOBIVALVULINA BISERIALIS Cushman and Waters

Flate 3, figs. 1, 2

Globivalvulina biserialis CUSHMAN AND WATERS, 1528, Contr. Cushman
lab. Foram. Res., vol. 4, pt. 3, no. 61, p. 684-85, pl. 8, figs.
7a=G; we===~==, CUSHEAN AND WATERS, 1930, Texas Univ. Bull. no.
3018, p. 70, pl. 8, figa. 1=5; =wwe=w-e, GALLOAAY sND RYNIKER,
1930, Cklahoma Geol. Surv. Cire. no. 21, p. 16, pl. 2, figs. 10a,
10b, 11; pl. 3, figs. 2a~0; ===eeww-,  IEHMANN, 1953, Contr.
Cushman rFound., vol. 4, pt. 2, no. 82, p. 75, pl. 12, figs. 10-12.

The test of Globiwvslvulina biserilalis Cushman and Waters is free,

mors or less hemispherical in shape, and small, having a diameter up

to a maximum of 0.73 mm. and & maximum height of 0.48 mm. The chambers
of the test are nearly orescentic in appearance and are slightly inflated.
The chambers alternate on both sides of ths slongate axis producing a
biserial arrangement on the dorsum. The final chember is less inflated,
and it extends mearly across the periphery. Each chamber of the test
overlaps the preceding anes. Tha sutures are very distinct and desp.

The exterior surface of the test is smoothly finished and calcareous.

The aperture is on the ventral side, oonsisting of a more or less
crescentic type of opening.

Discussion.~-Globivalvulina biserialis possesses a distinctive

"braided” appearance of chambers which is particularly diagnostic
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of the species itself, The chambers ares arranged in a biserial manner

along a nearly straight axis. 0§, biserialis is unlike other species

such as G. bulloides (Brady), G. cora Harltom, G. gaptankensis Harltom,
end G. ovata Cushman and Waters, because it has mors elongated and
alizghtly inflated chambers. The test of these other spescies possess

more globular end more spherical chambers.

Globivalvulira biserialis and . ovata are distinctly different
because the chambers of g__ ovate seem to bhe normal to each other.

Oceurrence .~~Globlvalvulina biserialis is common in the Blackjack

Creek limestone member of the Fort Scott limestone formation (Ql~-12eE),
in the Amoret limestone member of the Altamont limestone formation
(GL~17-D and T), and in the Altamont limestone formation (QL-29-A).

This species is rare in the Blackjack Creek limestone member of the

Fort Scott limostone formation (QL~12-D and 18-A4), in the Anne shale
member of the Pawnee limestone formation (Gl~28-A), and in the lake
Neosho shale msmher of the Altamont limestone formation (QL-3~A and B).
G. biserialis ooccurs in the Bunger limestone of the Graham formatiom

and other Clsco group rocks of Texas snd i3 common in the Atoka formation

of Oklahoma. This species is rars in the Glen Eyrie shale of Colorado.
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GLOBIVALVULIRA OVATA Cushmen and Waters

Plate 3, figs. 3, 4

kY

Globivalvulina ovata CUSHMAN AND WATERS, 1928, Contr. Cushman lab.
Foram. Kes., vol. 4, pt. 3, no. 61, p. 65, pl. 8, figs. Ba=c;
~wamenee, CUSHMAN AND WATERS, 1930, Texas Univ. Bull. ne. 3019,
pe 71, pl. 8, figs. G=ll; ewecwce-ew IEHMANN, 1953, Contr.
Cushman Found., vol. 4, pt. 2, no. 82, p. 73=74, pl. 12, figs.
7"90

The test of Globivalvulina ovata Cuahman and Waters is free, more

or less ovate, and small, having a diameter of 0.50 mm. and a height

of 0.30 mm. The chambers of the test are inflated and nearly globular |,
except for the final chamber. The final chamber is more elongated and
larger than any preceding chambers and extends nearly across the periphery.
Chambers of the test are arranged in a nearly biserial manner, and they
overlap. The sutures are deep dlstinct. The exterior surface of the

test is smoothly finished and calcareous. The aperture is on the

ventral alde, consisting of a more or less crescentlc opening.

Discussion.~~Globivalvuline ovata differs from 9_:_ biserialis

Cushman and Waters in a few respects. It has broader exposures of
chambers on the surface and the biserial arrangment of chambers is

less pronounced. The test of G. bulloides (Brady) is more oblong in
shaps and the chambers are more spherical and inflated than in G. ovata.

The chambers of G. gaptankensis Harlton is much more nearly spherical

than either G. ovata or G. bulloides. Most speclies of Globivalvulina

are in the same general size range from 0.30 to 0.50 mm.



54

Occurrence .~=Globivalvulina ovata is coumon in the Amoret limestone

member of the Altemont limestone formation (QL-17-E), and is rare in

the Amoret limes:one member of the Altamont limestome f ormation (QL~17~D)
and in the Lake Neosho member of the Altamont limestone formatiom
(Q=3-B). G. ovata has been found in the Graham formation of the Cisco
group in Young County, Texas. This species 1s rare in the Glen Eyrie

shale in Colorado.

Genus TETRATAXIS Ehrenberg, 1854

TETRATAXIS CCNICA Ehrenberg

Plate 3, figs. 5-8

Tetrataxls conlca EHRENEERG, 1854, Mlkrogeologie leipsig, Deutschland,
P 24, pl. 37 (group 11), fig. 12; ===—===-w, HARLTON, 1927, Jour.
Paleontology, vol. 1, p. 22-23, pl., 4, figs. Sawd; wweesee=,
CUSHMAN AND WATERS, 1930, Texas Univ. Bull. no. 3019, p. 75,
ple 7, figs. 2a, 2b, 4, 5a, 5bj ==—w~=-w, IEHUANN, 1953, Contr.
Cushman Found., vol. 4, pt. 2, no. 82, p. 72, pl. 12, figa. 1-3.

The test of Tetrataxis conica EBhrenberg is free, conical in shape,

with the central portion highly spired and forming an equilateral
triangle in latsral view. Forty-four specimens were found to have an
average diameter of 0.88 mm, snd a maximum dlameter of 1.03 mm. These
specimens also have an averages height of 0,57 mm., and & maximum height
of 0.75 mm. The form ratios of these forty=four speoimens range from
1.10:1 to 1.44:1, and the average is 1.2411. The chambers are numsrous
and poorly defined in the earlier whorls, but becoms more distinct and

are elongated in shape in the last few whorls. The sutures are barely
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distinet in earlier stages but become more distinct and depressed in
the outer region. The exterior surface of the wall is smoothly finished
end finely arenaceous. The aperture is on the ventral side and has a
simple and nearly trilobate type of opening. The ventral area is
slightly concave in the central portion.

Discusaion.--Tetratexis millsapensis Cushman and Waters differs

from T. conica in a few respects. Its sutures are more distinct, the
- general size is slightly larger, and it has a sharper spire.

The form ratios of both Tetrataxis conica and I. millsapensis

are similar. Also, Cushman and Watsrs (1928a, p. 51) stated that

T. millsapensis is a distinctively larger specles and seens to be

characteristic of zomes in the lowsr Pernnsylvanian. A large number of
my specimens seem to compare closely with the speclmens described by
Ehrenbsrg, but they do not seem to compare with Cushman and Waters
specimena from the Cisco group of Texas, for their specimens have
coarsely arenacecus exterior walls.

| Soms specimens of T, conica have been found to have ratios greater
than 1.40:11. These high ratios are caused by weathering and by
compression of sediments. The spire of most of my specimens lack the
original sharpness.

Ocourrence .~=Tetrataxis conica is common in the Blackjack Creek

limestone member of the Fort Scott limestone formation (QL~12-D and E,
31-A and 34~A), in the Higginaville limestcone member of the Fort Soott
limestone formation (QL-6-D) and in the laberdie limestone member of

the Pawnee limestone formation (QL-9-A). This species is rare in the
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Cherokee shals zroup (Ql=12-A), In the Blackjack Cresk limestone memw
ber of the Fort Scott limestone formation (Ql-12-C and 18=A), in the
Higginsville limestons member of the Fort Scott limestons formation
{Ql=13«B), in the Annn shale member of the Pawnee limestone formation
(Ql-15-A), in the Myrick Station limsstone member of the Pawnee limestone
formation {QL=10-B), in the Lake Neosho member of the Altamont limestone
formation (QL=17=G), in the Worland limestcne member of the Altamont
limestone formation (QL-8-C and D) end in the Idenbro limestone member
of the Lenapah limestone formation (Qle25-A and 28~-A). I% alsoc occurs
in the Anardarche limestone of the Upper Glenn formation in Carter
County, Oklahoma near Ardmcre. This speciss is well developsd in some
perts of the Graham formation of the Cisco group in Young County, Texas.

[}

I. conica 1s scarce in the Glen Eyrie shale of Celorado.

TETRATAXIS CORONA Cushman and Waters

Plate 3, fig. 11

Tetrataxis corona CUSHMAN AND WATBRS, 1928, Contr. Cuslman ladb. Foram.
Rﬂﬂo. vol. 4-. pt. 3. no. 81. De 85, 67. plt 8,. figat l(h, IOb]
wwwemmmws  CUSHMAN AND WATERS, 1928, Jour. Paleontology, vol. 2,
p. 371, pl. 49, £ig, 12; =e===-ww, CUSHMAN AND WATERS, 1930,
Texas Univ. Bull. no. 3019, p. 75~78, pl. 7, fige. 3, 8;
wowmwees, GALLOWAY AND RYNIKEK, 1930, Oklahoma Geol. Surv. Circ.
no. 21, p. 17=18, pl. 3, figs. Baw=g; e=w=e-e-  [EHMANN, 19853,
Contr. Cushman Found. vel. 4, pt. 2, no. 82, p. 72-73, pl. 12,
figs. 4.8,

The tast of Tetrataxls corona Cushman and Taters is {ree, nearly

oonical in shape, with the central portlion moderately spired, and the

outer region is spreading and flared. The diamster of a typlosl test
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is 0.80 mm. and the height is 0.20 ma, In the early stagee, the chane
bers ares indiztinet, but they be.>me more distinct in the last faw
whorls. The exterior surface of the wall ia smoothly finlshed and
finely arenaceous. The aperturs is on the ventral side, having a trie
lobate type of openlng. The apertural area is slizhtly convex in the
central portiom but more flat in the ocuter portion.

Discussion,.~~lMy specimena compars closely with the description
given by Cushman and Waters (1928b, p. 65, 67) but have a small cen=
tral prominent spire and later spreading chambers. My specimens are
badly weathsred and slizhtly compressed, |

Textrataxis scutella Cushman and ¥-ters diffsrs from I. corona

in having a larger diamster und & zuck smaller spire and its form
ratio is nesrly twice as large as T. corcma. T. scutella appears to be
nearly flattensd.

Galloway and Ryniker (1930, p. 17) seem to have s different species
of Tetrataxis rather than T. corons because it doss not seem to compare
clossly with the original desoription and illustration of that form.

Its lateral slope are not as concave. ﬁwir spocies laocks a distinctive
central spire, =nd the sutures are very distinot throughout the entire
test even in the earlier whorls and its chambers are larger in bread:h

and less elongated.

OQocurrsnce .~~Tetrataxis corcna is rere in the Idenbro limestone

member of the Lenapah limestone formation (QL-25-A). This apecies
questionably occurs in the Cherokee group shale (GL-32-A) and in the

lake Neosho shale member of the Altemont limeatons formation (GL-3-A).
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This form also has been found in the upper Pennsylvanian and lower
Permlan rocks in a well in Sutton County, Texas, flayland shale member

of the Graham formation in Young County, Texas and it has been found to
oscur as high in the Cleco group as the Camp Colocado limestone of the
Pueblo formaticn in Colasman County, Texas. Galloway and Ryniker revealed
the pressnce of ﬁhia foraminifer in the Atoka formatlion of Oklahoma.

T. corona has been found to ocour rarely in the Glen Eyrie shals of

Colorsdo.

TETRATAXIS MAXIMA Schellwien
Flate 4, figs. 1, 2
Totrataxis maxima SCHELLAIEN, 1898, Paleontogr. Bd, 44, Lisf. 5-8,

pe 274, ple 24, £ig8. 5-10; =ewe=w=-=  GALLOWAY AND BARLTON, 1928,
Jour. Paleontology, vol. 2, p. 355, pl. 48, figs. Ta=d.

The test of Tetrataxls maxima Schellwien is fres, its sides slope

elightly inward, it is conioal in shaps with the central portion moderately
spired, and it forms an 1sosceles triangle in lateral view. The diameter
of two typlcal apaci:mina wers found o have an averags of 1.32 mm. and

& maximum of 1_1.60 mm. They also have an average height of 0,75 mm.

and & maximum of 1.00 mm, In the early stages the chambars are very
narrow and slongated, but in later stages they become slightly wider

and more elongated. The sutures are in gemeral quite distinct. The
exterlor surface of the wall is smoothly finished and finely arenaceous.

The complex aperturs is located on the ventral side.
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Discussion.~~Tetrataxis maxima con be distingulshcd easily from

I. maxima var, depressa Schellwien. It is only slightly depressed.

In lateral view I. maxima is nearly straight from the spire to the
periphery.

Occurrence ,»-Tetrataxis maxima is common in the Worland limestone

member of the Altamont limestone formation (QL-8~D)., This apecies is
rare in the Blackjack Creck limsstone member of the Fort Scott limestone
forzation (Qlm=34=4), in the }Nine Cresk shale member of the Pawnee
limestone formation (QL=-30=-B), in the lake Neosho shals member of the
Altamont limestone formation (QL-5~A), and in the Perry Farm sbale
member of the Lenapah limestons formation (Qi~24-A). It questionably
occurs in.the Blsckjack Creek limegtone member of the Fort Scott
limsstone formatian (Ql~12-D), in the lake Neosho shale member of the
Altamont limestone formation (QL=3-B), and in the laberdie limestone
member of the FPawnee limmstone formation (QL=9-A). T. maxima ccours

in the Wapsnucka limestone (shale portion), Pittaburg County, Oklahoma.

TETRATAXIS MAXIMA VAR. DEPRESSA Schellwlen

Flate 3, figs. 9, 10

Tetrataxis mexima var. depressa SCFELLNIEN, 1898, Palaeontogr. Bd. 44,
Lief. §-68, p. 275, pl. 24, figs. 11, lla; =—=w=we-, GALLOWAY AND
HARLTON, 1928, Jour. Paleontology, vol. 2, p. 356, pl. 46, figs.
Sa=C,

The test of Tetrataxis maxima var. depressa Schellwien ia free

and more or less conical in shape, with the central portion distinctly
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spired. In the edrly stages the tsst is cone shaped, but 1t becomes
more spreading and flarinz in ths latter portion. The diameter of
thirtyenine specimens were founé to have an average of 0.88 mm., and a
maximum of 1.15 rm. These specimens also have an averages height of
0.48 mm. and a maximunm of 0.70 mm. The form ratlos of these thirty-
nilne specimens range from 1.60:1 to 2.00:1, and the average is 1.85:1,
The chambers are indistinct in the earlier portion but are slightly
more dlstinct in the later stagss. Thes sutures are indistinct and
slightly depressed. In aome specimens the sutures are more distinct
in the later portion of the test. The exterlor surface of the wall is
smoothly finished and finely arenaceous. The aperture is on the ventral
side, having a simple and trilobate type of opening. The ventral aronln
is slightly concave in the central portion.

Discussion.--Galloway sand Harlton (1928, p. 356) gave ths dimensions

of their Oklahoma specimens of Tetrataxis maxima var. depresse as follows;

Ce78 mm. in diameter and 0.34 mm. in heizht. The ratlo of the Oklahoma
forms average 2.5:1, but my specimsna everage 1.85:l.

Tetrataxis corona Cushman and #aters and . concave Gallowsy and

Ryniker differ from T, mexima var. depressa in a few respects. They

have more depressed and more distincitive sutures, larger chambers in
proportion to size, and slightly smaller spire. Some specimens of

I. maxims wer, depressa appsar to be more dspressed nsar their periphery

than others.
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Occurrsnce .~-Totrataxls maxima var. depressa ls common in the

Blackjack Creek limsstone member of the rort Scott limestone formation
(QL~-34-A), in the Higginsville limestons member of the Fort Scott
limestone formation (Ql=86-~D), in the Annm shale member of the Pawfee
limestone formation (UL~19-B and 28-A), in the Amoret limestone member
of the Altamon:t limestone formation (QL=-17-3), in the Lake Neosho shale
member of the Altamont limesione formation (Qle~1-B and 3-A), in the
Horland limestone momber of the Altamont limestone formation (QL-17-H),
in the Altamont limestone formation {Ql-29~A) and in the Perry Farm
shale member of the Lomapah limestone formation (QL-23-A and 24-A).
This species is rare in the Cherokse shale group (Ql=12-A), in the
Blackjack Creek limestons member of the Fort Scott limestone formation
(Ql~12-C, 12-D, and 31-i), in the Anna shale member of the Pawnee
limestons formation (QL=15~A, 15-A, and 30-A), in the Mine Creek shale
member of the Pawnee limestone formation (QL-11-A and 30-B), in the
laberdie limestons member of the Fawnee limsstone formation {(QL-9-4),
in the Amoret limeatone member of the Altamont limestone formation
(QL~17=-C=E), in the Lake Neosho shale msmber of the Altamont limestone
formation (QL~-3-B, 5=A, B-A, 8B, and 17-G), in the Worland limestcne
member of the Altamont limestons formation (QL-8-D), in the Perry Farm
ghale msmber of ﬂm lonapah limestone formatiom (QL-2Z-A and 24-B) and
in the Idenbro limsatcne member of the Lenapah limsstone formation
(QL-20-4, 23-B, and 28-A). It questionably ooccurs in the Blackjack
Creek limesstone member of the Fort Scott limestone formatiom (Ql-12-E),

in the laberdis limestone member of the FPawnee limeatone formatlon
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(GL-11~8), 1in the Bandera shale formation (GL~14-A4), in the Amoret
limestone member of the Altamont limestone formsticn (QI~17-E), in
the lakes Neosho shale member of the Altamont llmestone formation
(Gl~1e4, 2-A, and 4~A) and in the Perry Farm shale member of the

lenapah limestons formation (QL-21-A). I, maxima ver. depressa has

been found to occur in the Wapanuckn limestone {shale portion),

Pittabury County, Oklakhoma,

Cenus POLYTAXIS Cushman and Waters, 1928

POLYTAXIS LAHERI Cushman and Waters

Plate 4, figs. 3-8

Polytaxis lahesi CUSHMAN AND WATERS, 19228, Contr. Cushman lab. Foram.
Hes., vol. 4, pt. 2, no. 59, p. 51, pl. 7, fig. 7} wwwwme=s,
WARTHIN, 1930, Oklahoma Geol. Surv, Bull. no. 53, p. 26, pl. 1,
figs. 2la, 21b.

The test of Polytaxis laheei Cushman and ¥aters 1s free, sub-

¢ircular, and plano~convex, with tha central poritlon narrowly and low
spired. The (lameter of four spacimsns average 1.40 mm, and the maxlmum
diameter 15 1.77 mm. In the sarly stages of the test, there are two or
three slongated polygonal chambers in a whorl, but the number of zhambers
per whorl Increames gradually from the central portionm to the outer portion.
In the last formed whorl, thers are six or saven elorgated pclygonal
chambers. In general, the length and width of the chambers increases
nearly proportionally froam the spires. Ths peripheary is rounded. The

sutures are very distinct and deprsssed throughout the test, except the
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low spired region. In some specimens these suturcs do not show well
because of weathering. The exterlor surface of the wall is smoothly
finished end finely arenaceous. The apsriure is on the ventral side,
having a very complex structure. The ventral side 1z slightly depressed.

Discussion.-~Cushman and Waters (1925, p. 51) gave no rezsons for
erecting the genus Polytexis. They stated that specles such as

Tetrataxis multiloculate Cushman and Waters (1927a, p. 153) should be

own es P. mltiloculata and Schellwien's Tetratexls maxima var. depressa
belongs to Polytaxis. This change has been based on the fact that the
later chambers are spreading end many chambers make a series about the
peripheral edge.

Tetrataxis multiloculata differs from Polytexis laheel in a few

respects. The later chambers of P. laheei are much more elongated and
the ventral aidé of P, lahesl has triangular or polygonal projections
of the chambers overlapping toward the center. Cushman and Waters also
stated that the genus has devsloped from Teirataxls and represented a
specialized structure. - F. laheei has six chambers in the last whorl

while T, mult_loculata las twelve. In general both have ths sems sige

range, and the sames cheracteristics, structures and form.

Warthin (1930) states that Polytaxis laheel is dlstlnguished from

P, multiloculata, which occurs in slightly higher beds in Texas, by its

thin edged and depressed unthickeuned sutures.

Qccurrence .-=Polytaxlis laheei is common in the Higginsville

limestone membar of ths Fort Scott iimestone Pormation (QL-8-D), in

the Anne shale member of the Pswnee limsstone formationm (QL~19-B), in
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the Myrick Stetion limestone member of the Fawnee limestone formation
(QL~10-B), in the laberdie limestone member of the Pawnee limestone
formation (QL~9~A), and in the Worlend limestone member of the Altamont
limestone formstion (QL-3«D). This apecies-ia rare in the Blackjack
Creek limestone member of the Fort Scott limestone formation (Ql=-12-D
and 12-E) and in the Worlend limestone member of the Altamont limestone
formation (GL-8-C)», and questionably occurs in the Mine Creek shale
member of the Pawnes limestone formation (Ql=ll-=A) and in the laim
Neosho shale member of the Altamont limestone formation (QL-8-A).

P. laheel also ocours in the Millsap lLalw formation of the Strawn
group in Parker County, Texas., It is common in the Holdenvllle formation

in Oklahoma,
Family PLACOPSILIEIDAE
Subfamily PLACOPSILININAE

Genus PLACOPSILINA d'Orbigny, 1850(1849 MS.)

PLACOPSILINA CISCCENSIS Cushman and Waters?

Plate 4, fig. 7

Placopsilina oisccenals Cushmen and Waters, 1930, Texas Univ, Bull.
no. 3019, p. 74, pl. 12, figs. 7, 9.

The test of Placopsilina ciscoentis Cushman and Waters? is attached

to & calcareous surface. The chambers are hemispherical in shape

having a dlameter around 0.40 mm., The length of the specimen is 0.55 mu.,
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and the chambers are arranged in a nexrly uniserial macner. The sutures
are not well defined becsuse the chambers are not in contact with one
another. The wall ls rough and coarca, and it contains very fine
arensceous materiszl with calcareous cement. The aperture is unknown.
Discussion.~--It 1s interesting to nota that there are more than

fifty specles of Placopsilina compiled by Elias snd Messina (1940).

Several of the speciss do not sesm to belong in this genus because of
the arrangemsnt and shape of their chazbers and type of sutures. For
example, the type specles P. conomena d!'Urblgny does not even resemble
my specimen bacause the first few chambers of the test are slightly
|
colled and the sutures are less distimct. Alsoc the chambers are not
henispherical or globular. Also P. cornuta Terquem does not resemble
either the type specimen or my specimon. The tvest of P. cornuta is
elongated, Since there are many dissimilar forms, this genus requires

further study.

Occurrencse,.~=Placopsilina ciscoensis? 1s scarce in the Blackjack

Creek limsstone member of the Fort Scott limestome formation (QL-12-D).
It has besn found in the Grahsw foirmation of the Clsco group in Young

County, Texas,
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Family (UHCERTAIN)
Subfamily ?
Genus TUBERITINA Galloway and Harlton, 1928

TUBERITIRA BULBACEA Gallowsy and Harlton
Plate 4, figs. 8, 9

Tuberitina bulbacea CALLOWAY AND BARLTON, 1928, Jour. Paleontology,
vol. 2. Pe ﬁﬁ*&?’, Plo 46. fig’. Sa-d; - CUSHMAN AND
‘.‘;ATERS, 1950, Taxas Un’.v. Ml. noe 5019, P 78"79, plo 9. fig’o
10~14; w=eeceee=, GALLOWAY ARD RYNIKER, 1930, Oklahoma Geol. Surv.
Circ. no. 21, 1930, Oklahoma Geol. Surv. Bull. no. 63, p. 29,
plo 1, figo 22.

The test of Tubsritina bulbacea Galloway and Harlton is free, more

or lees flask~shajed, having a thick neck. The chamber has a 4hickness
of 0.40 mm. and a length o% 0.48 mm. The total length of the test
including the "neck region™ range up to 1.13 mm. The exterior surface
of the test is slightly punctate.

Disousaion.--According to Galloway end Harlton (1928, p. 346)

the bulbous chambers of Tuberitina bulbacea probably were attached to

plants by a basal disc.

It is pos:ible tha the apertures or forawen were filled by
mineralization. Galloway and Barlton state that it is unusual for a
foraminifer to laok foramina or an aperture. They also pointed out
that very small mursl pores were found and these are obscure and scarcely

visibvle in thin secticns., Tuberitina bulbacea resemble in shape thé

sporangla of mildews and other Fungl, but the ocalcareous perforate

walls resemble Foramirifera,
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Colonial forms of Tuberitina bulbeacea have not been found in the

Marmaton rocks in which two or more chambers are separated by thick
and Harlton (1928, p. 348).
Herlten originally included specles of this genus under the genus

Archaelagena (1927, p. 24). It seems that A. parkeriana 1s synomous

with the three species A. kansasonsis, A. adaensis, and A. plummerse.

Qccurrence.-~Tubsritina bulbacesa iz comuon in the Amoret limestons

member of the Altamont limestone formation (QL-17-A) and rare in the
Amoret limesstone member of the Altamont limesstone formation (QL-17-C),
In Oklahoma, this specles ococurs in the Aradarche limestone of the
Upper Glenn formation in Carter County, in the Atolka formation in
Latimer County and also abundant in the Holdenville formation. It also
occure in the Cisco group rocks of Texas. According to Galloway and
Harlton (1928, p. 347) this species is very widespread in both Oklahoma

and Texas, where it is found in the lower and middle Pennsylvanian rocks.
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REGISTER OF COLLECTING LOCALITIES

Kansas

Linn Counfzz

Locality QL-l: NW corner of Section 33, T. 21 8., R. 24 E. A small
ditch outerop on the east side of a northescuth section gravel
road which is situated on @ low south-slope. This exposure 1s
located about 6% miles west of Pleasanton. The Altamont limestone
end Bandera shale formations are fairly well exposed. The composite
samples were taken from the lake Neosho ahale member. The total
thicikness.of the expcsed outcrop is about 12 feet.
Sample Ql=-1-A: ILake Neosho shale is light olive~yellow to dark

gray in color, clayey, hard when dry and gummy when wet.
This six inch composits sample was talen at a poin% four
inches above the base of the lake Reosho shale. The washed
sample i3 ocomposed of common conodonts, brachiopods, and
productid spines, and rare orinoid stems. Foraminifera

inolude queationably Tetrataxls maxims war. depressa.

Semple Ql-1~B: Lake Neosho shsle has the semes type of shale as

above, except that this sample contalns phosphatic nodules.
This & composite ahale sample of the upper six inohes of the
lake Neosho shale member. The washed sample ia composed of
common small .braehioyods, brachiopod fragments, bryozoans,

conodonts, and crinoid stems. Foreminifera include common



Totrataxis maxima var. depressa, and rare Azmodiscus

semiconstrictus var., regularis, and fusulinids.

Locallty QL=-2s Near the confer of south line of NE] of Seotion 8,

T, 22, S., R. 24 E. A roadside outorop on the crest of a small

hill on a north=south section road. This outerop is about 1l

miles northsast of Mound City. A old ilssouri Pacific Railroad

bed cuts through the outcrop in an east-north~east--west-south-

west direction. There 1s a small farmhouse on the east side of the

road about 75 feet south of the 0ld rallroad bdbed. In general the

Altamont limestone snd Nowata shale formations are not well exposed

hers and only 10 feet are visible.

Semple Ql=-2-A: Lale Neosho shale 1s light olive-gray in color,

| crumbly, clayey, and soft. This 1s a composite shale sample
of the upper seven inches of the laeke Neosho shals. The
washed sample is composed of common conodonts, rare ostracodes,
small brachlopods, and orinoid stems. Foraminifera include

rare Ammodiscus semiconstrictus var. regularis, and questionably

Tetrataxls maxima var. depresssa.

Locality Ql=3: 8W; of Section 12, T. 23 S., R, 23 E. The natural
exposurs occurs in loose, small, thin brecolated~like messes in a
pasture along a small intermititent stream bank on a low south
slope between 50 and 150 feet north of & east-west section road.
The Altamont limestone and Bandera shale formation are exposed.
The upper part of the Altamont limestone are very well exposed in

a nearby querry just about 100 feet east of the abovementlioned
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exposurs., Iwo composite samples were obtained from the lake
Neosho shale member. The total thickness of the exposed outcrop
is about 20 feet.

Sample Ql-3-A: lake Neosho shale is light greenish. in color,

ocrumbly, and olaysy, containing phosphatic nodules. This
compoeifa shale sample wes talen from the lower three
inches of the lake Neosho shale. The washed residue 1is
composed of common brachiopods, brachiopod fragments, and
productld spines, and rars bryozosns, and ¢rincid stems.
Foraminifera include common fusulinids, and Tetrataxis

maxima var. depressa, and rare Globivelvulina biserialis,

and guestionably Tetrataxia corona.

Semple QL=3-Bs lake Neosho shale 1s light-gray in color, crumbly

claysy, soft, containing phosphatic nodules and masses of

Chastetes 8p. Thls composite shale sample was taken from

the upper three inches of the Lake FNeosho shale. The washed
residue contalns common bryogoans, small brachiopeds, and
orinoid stems, and rare echinoid spines. Foraminifers

include rare fusulinids, Globivalvulina blserlalis, G. ovata,

and Tetrataxis mexima var. depressa, and questionably

T. maxima.

D e ————

Bourbon Countx

Locality Ql~4; Rear the center of west-line of Section 30, T. 23 8.,

R, 24 E. A small outcrop cccurring alongside the east side of
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north-south gravel section road on a stesp south slope. The

exposure 1s located about one-half mile north of the highway
Junction of K-7 and 31 and is also 1 miles north of Harding.

Power lines overhang the outcrop and 1t is diagonally across from

& farmhouse which 1s on the west side of the road. Altamont
limestone and Banders shzle formations outcrop at this locality.
Samples were collected from the Lake Neosho shale which overlies

the Bandera shale, Amoret limestone member is misalng here. This is
a twenty foot axpdsure.

Sample (l-4~A:s Lake Neosho shale is olive to gray in oolor, clayey,

flaky, hard when dry, gummy end sticky when wet. Ths composite
shale sampls was taken from the second six inches from the
base of ths lLake Neosho shale. The washed sample 1a composed
of common conodonts and productid spines, and rare small

| brachlopods. F’oranﬂ.nifém include questionably Tetrataxis

maxima var, depressa.

Sample Ql=4-B: Lale® Neosho shale has the sems type of shale as

mentioned above. This compesite shale sample was taken from
the fourth six inches which is below the Worland limeatone.
The washed residue 1s composed of common ostracodes, conodonts,
and holothurian elements, and rare bryczoans, brachlopods,

and echlinoid spines. Foraminifera include rare Deckerslla

clavata.
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Locality Cl~5: Slightly north of SE cormer of Sec%ion 33, T. 24 8.,
K. 23 B. A roadside expcosure on the west side of a north-south
sectlon roed on low north slope. It is alout 50 feet south of
the Little Osage River culvert. The outcrop is about 33 miles
sast of Fulton. About 15 feet of Altamont limestone and Bandera
shale formations are exposed here. Twc composite samples were
obtained from the lake Neosho shale. The Band;ra shale is
extremely blockly whioh is & diagnostic Teaturs of the lower
part of the outcrop in this locality.

Sample Ql-5-A: Lake Neosho shale is yellowish-gray in color,

thick plate-1ike, and gummy when wet. This is a composite
sampls of ths upper one foot of the Lake Neosho shals.

Ths washed sample 1s ocomposed of commen crinoid stems, and
small brachiopods, and rare holothurian elements and conocdonts.

Poraminifera include rare Endothyranella minuta, Tetrataxls

mexima, and T. maxima wvar. depressa.

Looality Ql-8: E3WY¥L of Section 19, T. 25 S., R. 25 E, 'l'hia is a
recently quarried outcrop which is 50O feet east of a north-south
road and 1t is approximately ocne mile north of the center of
Fort Scott and is abcat ocne-hslf mile scuthwsast of higlweys
U. S. 54 and 63 junotion. The members of the Fort Scott limsstone
formation range from Little Osage ahale to Higzzinaville limsstone.
The Higginsville limestone 18 very massive in the upper part and
bedding planes are indistinct. Several composite samples were
obtained from the Littls Osage shale and Higginsville limsstone.

The total thickness of the exposure is about 10 feet.
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Sample QL-6-A: Little Osage shale 1s black in color, plate~like,

- hard, and containing a few small phosphating concretions.
This seven=-inch compbs'ita shale sample was obtalned from a
position ten inohes below the Houx limestoms. The washed
residue i3 composed of common brachioped fragments, and
pyritized productid spines, and rare bryozoans. Foraminifera

include rare Amodisous semiconstrictus var. regularia, and

Tolypamuiina confusa.

Sample Ql~6-Bs Little Osage shale has the sawe type of shale as

mentioned above. This 1s a two inch composite shale sample
which was talen Just below the base of the Houx limestone.
The washed residue is composed of common conodonts, bryozoens,
crinoid stems, small brachiopods, ostracodes, and productid

spines. Foraminifera includes rare Ammodiscus semiconstrictus

var. regularis, Orthovertella? sp., Trepeilopsis grandis?,

Tolypammina confusa, and Tolypammina inclusa.
Sample QL-6-C: Little Osagze shale is orange-ysllow in color,

shaly, orumbly and soft. This is & composite shale sample
of the upper three inches of the Little Osage shale just
below the base of the Higginsville limsstone. The washed
residue »is composed of common ostracodes, productid spines,
and small brachiopods, and rare bryozoans, and oonodonts.

Foraminifera include rare Ammodiscus semiconstrictus var.

regularis, Endothyranella minuta, Palaeotextularia? sp.,

and Tolypamnina oonfusa.
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Semple ¢l-6-D: Higginsville limestone contains a ysllow, clayey

to linmy, soft to hard shale. The shale sample was collected
from various bedding planes of the limestome up to about
three feet above the base. The washed residue is composed
of abundant bryozoans, common crinoid stems, productld
apinea,-amall brachiopods, echinoid plates, and rare
echincid spines, and ostracodes. [loraminifera include

cormon Polytaxis lahesi, Tetrataxis conica, T. mexima var.

depresas, and rare Deckerella clavata.

Locality (l-7: SE of SW of Section 19, T, 25 S., R. 25 E. An
excellent exposure of the Cherokse shale group and Fort Scott
limestcone formation in the Missourl Pacific Railroed cut in the
oity of Fort Scott about 5CO feet east of the Mlssourl Pacifloc
Railrcad depot which is just east of higlway U, S. 54 and 69.
The railroad classifying yerd is just west of the 75 foot cut.
This is the type locality of the Fort Scott limestone formationm.

Sample QLe7-A: Little Osage shale is black in color, slightly
fissile, and hard containing small phosphatic concrofions.
This is a slx inch composite shale sample which was taken
Just above the Summit coal. The washed residuc 1s composed
of common small gastropods, productid spines, and ostracodes.

Foraminifera include rare Tolypammine confusa.




Locality Ql=8: SWiSE: of Section 24 and NE4NE} of Section 25,
T. 25 S., R. 22 %.; WW KA} of Section 30, T, 25 £., R. 23 E,
Outcrops of Altamont limestone formation in ar area about two
miles east of Uniontown exposed on north and south sides of old
highway U. 8. 54. Locality for sample Ql~8~-A (EWINWi of Sectiom
30, T. 25 S., R. 25 E.) 1s on the south side of the higlway on a
west slope. A sample was taken from the Lake Neosho shale,
Locality for samplea QL-8-C and 8-C (SWiSE; of Section 24,
T. 256 S., R. 22 BE.) 1a on the north side of the higlway in a
barnyard particulsrly in the west part of it. The barn is
situated about 50 to 75 feet east of ths outcrop. Sample Ql=8-D
was obtained 75 feet east of the barm in a pig's sty on a low
west slope just east of a small intermittent stream valley.
Loocality for sample QL-8-B (NE4NE} of Sectiom 23, T. 25 S.,
R. 22 E.) 18 along a St. Louils #nd San Francisco Railreoad cut
which 1s south of the highway. The rallroad bed is about ten
feet below the road and 1t is not readily visible from the road
because of dense vegetatlon,

Sample QL-8-A: lale Neosho shale is light olive-yellew in color,

crumbly, hard, and containing a few phosphatlc nodules.
This 1s a oomposite sample of the entire thiclmess of the
lake Neosho shale. The washed resldue is composed of
common orinoid stems, echinold spines, ostracodes, and
productid spines. Foraminifera include common fusulinids,

rare Tetrataxis mexims var. depressa, and questionably

Polytaxis laheel,
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Sample Ql-8«B: lake Neosho shale has the same type of shale as

mentioned above. This 1s a composite sample of the entire
thickness of the lake Neosho shale. The washed residue 1is
composed of oormon echinold spines, ostracodes, and productid
spines. Foraminifera include common fusulinids, and rare

Tetrataxis maxime var. depressa.

Sample QL-8~C: Worland limestone contains a darl gray, slightly
plate-like, and hard shale. This sample was taken from a
0.3 foot parting which is uilne fest above the base of the
limestone. The washed residue is ocomposed of rare conodonts.

Foraminifera include rare Ammodiscus semiconstrictus wvar.

regulariz, Polytaxis laheei, and Totratexis conioa.

Sample Ql~8«D: Worland limsstone contalns a slightiy ysllowish~
gray, limy end hard shale. This sample was taken from a
two inch parting from the upper portion of thes Worland
limestone. The washed sample 1s composed of commnon brachicpods,
crimold stems, and echinoid spines, and rare bryozoans.

Foraminifera include common Climacemmina cushmani, Detckerella

lahsel, Polytaxis laheel, and Tetrataxls mexima, rare

Glyphostomella triloculins, Tstrataxis conlca, Tetrataxis

maxima var. depressa and Tolypammina oonfusa, and questionably

- Endothyranella minuta.

Locality Qle9: Near the center of south line of SE} of Section 10,
T. 26 S., R. 24 E, An excellent oxpoﬁuro of the laberdie limestone

menmber of the Pawnee limesstone formation.on the north side of
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higlway K-39 about two miles east of Ronalé. The lower membars
of the Pawnee limestons formation are not well exposed, but out-
Crops are seen on & low east slope. Iwo samples were obtalved
from the shale<parting of the Laberdie limestone.

Samply QL=9=4: Laberdie limestone contains a light ysllow-gray,

mottled yellow, slightly limy, plate-like, and soft shale.
Samples were obtained from a two inch parting in the laberdie
limestone which is 84 inches above the base. The washed
residue is composed of common bryozosns, crinold stems, and
conodonts, and rare brachlopod fragmesnts, and orinold plates.

Foraminifera include common Polytaxis laheel, and Tetrataxis

conica, rare Ammodiscus semiconstrictus wvar. Eggularia,

£limacammina cushmani, Deckerella olaveta, fusulinids, and

I. maxima vor. depresss, and questionably T. maxima.

Locality QL=10g Near the center of the south line of Section 8,
T. 28 S., R, 24 B, A roadside exposure of the Pawnee limestone
and Labette shale formations on the north side of a east-west
blaoktop higlway K=33. The outcrop is situated on a east slope
and it is about one mile east of Ronald. About 20 feet of the
formations ars exposed. Samples weres secured from the Anna shale
and from the shale parting «f che Myriok Station limestons.
Sample Ql~10~-A: Anne shale ie buff to dark gray in oolor, plate-
like, and slightly carbonacecus. Thia is & composite sample
from the upper one inch of the Anna shale Just below the

Kyrick Station limestone. The washed residue is composed of
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common conodonts, and productid spines, and rare dbryozoans,
and echiroid spines. Foramlnifera include rare Ammodiscus

semiconstrictus var. regul aris.

Sample QL-10-B; MNyriock Station limestone contains & yellow,

limonitized, and slightly granular shale. Thlas sample is
from a cne to three inch discontinucus shale parting about
24 inches from the base of the limestone. The washed residue
is composed of common bryozoens, brachlopods, and ecrinoid
stems, and rare cbnodon’u, productid spines, and ecninoid
plates. Foraminifera include ocommon fusulinide, and

Polytaxis laheel, rare Ammodlacus semiccnstrictus var.

regularis, Climacammina cushmeni, and Tetrataxls conloca.

Locality Ql=11ls Near the center of Section 7, T. 27 S., R. 24 E. A
20 foot exposure of the Pawnee limestone formation is present on
the west side of the highway E~7 in a deep roadside gully, and it
is 50 feet south of a culwvert. Seamples were obtained from the
Mine Creek shale and leberdie limestone members. This outcrop is
about two miles west of Pawnee.

Sample Ql-~1ll-A: Mine Creek shale 18 a yellowish-tan in color,

slightly carbonaceocus, clayey and soft shale. Thls

composite sample was taken from the full two inch thickness
of the Mine Creek shale. The washed residue is composed of
common small brachiopods, and conodonts, and rare echincid

spines, and productid spines. Foraminifera include rare
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Ammodiscus semlicomstrictus var. regularis, Orthovertella

#p., and Tetrataxis maxima var. depressa, and questionably

Polytaxis laheel.

Sample Ql-11-B: Laberdis limeatone contains & yellow, and soft

shale. This sample comsists of material from a number of
discontinucus lens like partings in the limeatone. .The
washed realdue 1s composed of coumon echinoid spines, and
orinoid stems. Foraminifera include questionably Tetrataxis

maxima var, depresass.

Crawford County

Locality Ql=12: Near the center of west line of Seotion 5, T. 28 8.,
R, 25 E. An excellent roadside exposure of the lower part of the
Fort Scott limestone formation on both sides of highway U. S. 69.
This 1s one of the few looallities where Blaokjaqk Creek limestone
member contains several shale partings. A sample was teken f{rom
the Cherokee zroup shale and from each of the four partings of
the Blackjack Creek iimostone. The exposed thickness of the
Blackjack Creek limestone is about 10 feet.,

Sample QL-12-A: Cherckee shale 1s brown grsy in ocolor, shaly,

and hard. This is a ocomposite aample of the upper two
inches of the Cherokee shale Just below the base of the

Blackjack Creek limestone. The washed residue iz composed
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of cosmon productid spines, and rare, bryczoans, conadonts,
and orinold stems. Foraminifera inciuda rare Ammodlscus

semjoonstrictus var. regularis, Tetrataxis conica, and T.

maxina var. depressa.

Sampls G'~12-B: Blackjack Creek limestone contains a orange-

yellow, clayey, and soft shale. This sampls is from a one
or twe inch parting in the Blackjeck Creok limsstone which
la about twelve inches sbove the base., The washed residue
1s composed of common brachiopods, bryozoans, comodonts and
productid spinea. Foramiaifera include rars Ammodlscus

semiconstrictus var. regularis.

Sample RI=12-C: Blascikjack Creek limestone contalns & lighb

brownishegray, clhunky, clayey, and hard ghals. This sample

is from a one to two inch parting which 1s about 36 inches
from the base of the limestone. The washed reslidue is

composed of common productid spines, and echincid spines,

and rare schinoid plates. Foraminifera 1:191@0 rare Tetrataxis

maxima var, depressa and I. conioa.

Sample Ql~12-D: Blackiack Creek limestone contains a light gray

(mottled yellow), limy, hard, end ohunky shale. This is a
one to two inch parting in the limestone which was obtained
about 75 inches above the base of the limestone. The wazhed
residue is composed of commom brachlopoed fragments, echinold
plates, bryozoans, and ostracodes. Foraminifera include

comnon Climscammine cushmanl, and Tdtrataxis conlca, rare
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Ammobeculites ? sp., Ammovertella elongata, Caloivertella

adherens 7, Deckerella clavata, D. laheel, Endothyra?

aneradaensis, Globlvalvulina biserialis, Placopsilina

ciscoensia?, Polytaxis lalweli, Pseudostaffella zp.,

Staffella sp., and Tetrataxls maxima var. depresasa, and

questionably Tetrataxis maxims, and Endothyranella minuta.

Sample Ql=12-E: Blackjack Creek limestome contains a light-yellow,

olayey, and goft shals. This iz from a two or thres inch

parting in the limestone which was obtained about 84 inches
above the base of thu Blackjack Creok limsstone. The washed
residue 1s composed of brachioped fragments, crinold plates

stems, Spirobis sp., snd ostracodes. Foraminifera include

common Climacammine cushmani, Endothyra? ameradaensis,

Globivalvulina biserialis, and Tetrataxis conlca, rare

Calcivertella adhsrens?, fusulinids, Glyphostomslla

triloculina, Millerella sp., Polytaxis laheei, Cornuspira?

8p., and questionably Endothyra? media, and Tetrataxis maxima

var. denressa.

Locality Qlel32: Near the §W cormer of Seotion 11, T, 28 8,, R. 24 E.
About 20 feet of the lower purt of the Fort Scott limestons
formation 1s expossd in a fileld about 50 feet south of a eazt-west
gravel seotion road. This cutcrop is about four miles east of

Farlington. Shale sample was secured from &he upper part of the

Little Osage shale.
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Sample Ql=13-A: Little Osage shale is dark orange to light

gray in color, shaly, orumbly, and soft. This compoaite
sample was obtalned from the upper six inches of the
Little Osage shals just below the Higginsville limestone.
The washed residue is compoaed of common bryozoans,
brachiopod spines, and ostracodes, and rare conodonts,
and amall brachiopods., Foraminifersa include rare

Ammodiscus semiconstriotus wvar. regularis,

Locality Ql=141 Near the center of S3iSE; of Section 23, T. 28 S.,
R, 22 E. A small exposure of Amoret limestone and Bandera shale
present on the east side of higlway K-3. The outorop is in a
small roadside ditch, and it is just south of a bridge. The
locality is about four miles south of Hepler. A sample was
obtained from the Bandera shale.

Sample QL~14-A: Banders shale is dark tan to chocolate brown

in oolor, qlnyoy, and soft. This is a composite sample of
the upper three inches of the Bandera shale., The washed
residue is composed of common corinoid stems, and rare
brachiopod shsll fragments. Foraminifera include

questionably Tetrataxis maxima var. depressa.

Locality QL~153 Near the south-west cormer of SE} of Seoctiom 35,
T. 29 8., R. 22 E. A six foot exposure of the Pawnee limestone
formation situated in a flsld about 50 feet north of a east-west
section road. A small soutlwardly intermittent stream cuts through

the outcrop. This locality is about three miles south and 0.4
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mile east of highway junction K-3 and 57. A sample was obtained

from the Anna shale Jjust below the Myrick Station limeatons.

Semple QL~15-A: Anna shals is brownish-black in color, plate-like,
and hard. The" compusite sample wss obtalned from the upper
one inoh of the Anna shals. The wae;hod residus 1s ecomposed
of common conodonts. Forsminifera inoclude rare Ammodiscus

semiconstrictus var. regularis, Tetrataxis comica, and

I. maxima var. depressa.

Locality QL~168: S#3 of Section 24, T. 30 S., R. 22 E. A 25 foot
road-side exposure present on both sides of highway U. S. 160.
The rocks ars present on a steep east slope particularly near the
crest of the hill. The expoaures are about 500 feet west of
Lightning Creek bridge and about 6} miles from the Junotion of
highways U. S, 180 and K-7. The top of the Blackjaok Creek
limestone is now being used for road grading purposes., The out-
orop is much more prominent on the north side of thes road than on
the south side. A sample was obtained from the shale-parting eof
the Blaékjack Creek limestone. |
Sample Ql~16~A: Blackjeok Creek limestons contains a mottled

yellow and gray, and limy shals. This sample containsz a
mixture of shales from wvarious local, and small partings
throughout the limeatome particulerly in the upper portion
of the member. The washed residue is oomposed of commen

bryozosns, and orinoid stems. Foraminifera include common
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Climecammina cushmanl, and fusulinids, rare Globivalvulina

biserialis, and Tetrataxis conlica, and questionably

Endothyra? msdla.

Neosho County

Locality Ql=17s Xear the center of ths west line of Section 30,
T, 29 8., R, 21 E. This sxposure is about 1.8 miles south of
5t. Paul and along a north-scuth section road on a x‘mrth slope
curving slightly to the northeast. Most of the shales in this
locality ere soft. Several componit; samples were taksn from the
members of the Altamont lim;tone formation such as Amoret
limsstone, lelke Neosho shals, and the Worland limestons. The
total thickness of the outcrop is about 19 feet.

Sample Ql-17=A:; Amoret limeatone contains a buff, crumbly,

and slightly limy shale., This compoaite shale sample
was takxen from the first six inohes from the top of the
lower limestone bed which is 18 inohes in thickness. The
washed residue 1s composed of common bryozoans, orimoid
stems, echinold plates and spines. Foraminifera inoclude

common Tetrataxis maximea var. depressa, and Tuberitina

bulbacea, and rare Endothyranella minuta, and fusulinids.

Sample QL=17~B:; Amoret limestome hes the sams type of shale as

mentioned above. This composite shale sample was taken
from the second six inches from the top of the lower

limestone bed. The washed residue iz composed of sbundant



crinoid stems, and common bryozoans, echinoid spines,
ostracodes, and productid spines. Foraminifera inolude

common Endothyra? ameradaensis, and Endothyranella minuta,

and questionably Tetrataxis mmxime war. depressa.

Semple QL-17-~C; Amoret limsatone contains a light gray with

mottlsd yellow, slightly limy, clayey, and hard shale.

This composite shale samplo was taken from the third six
inches from the top of lower limestone bed. The washed
residue is composed of common ostracodes and brachiopod

fragments. Foraminifera include common Endothyranella

minuta, and rare Endothyra? ameradeensie, Tetrataxis

maxima var. depressa, and Tuberitine bulbeoea.

Sample Ql~17-D: Amoret limestone contains a light yellowish-
| gray, limy, clayey, chunky, and soft shale, containing a
few phosphatic nodules. This 1a a two inch composite shale
taken just above the middle messive limsstone bed which is
about two feet in thiockness. The washed residue iz composed
of common brachliopod fragments, orinoid stems, ostracodes,

and productid spines, and rere echinoid spines. Foraminifera

include common Globivelvulina biserialis, rare Endothyra’media,

Globivalvulina ovata, Milleiella sp., and Tetrataxis maxims

var. depresse, end questionably Endothyranella minuta.

Sample Qle=17-E: Amorst limestone contains a light yellowish-gray

to trownish-gray, slightly platé-liku » 8lightly limy, and
bard shale. This 13 a siz inch composite sample which was
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taken above sample LL~17-0 just below the upper limestons
bed of the Amoret llzestone. The washed regldue ls oomposed
of abundant gastropods, brachiopods, echinold spines, -
productid spines and ostracodes. Foraminifera include comuon

Clobilvalvulina biserialis, Q. ovata, and Fseudestaffslla sp.,

and rare Endothyra? emsradaensis, Endoshyranells minuta,

Tetrataxis maxizea var. depreszsa, and Thuraasinoldes 8p., and

guestionably Endothyra? medls, and Endothyranella armstrongi.

Sample Qlel7-F: lake Neosho shele is light olive-gray in coler,

olayey, chuﬁky and hard. This ieé a composite shale sampls
of the lower foot of the Lake Neosho shalse. The washed
residue is componed of common brachlopeds, ostracodes, and
productid spines. Foraminifera inmclude rare Auzodiscus

pezioonstrioctus vsr. rogularis.

Sample Ql=17~Gs Lake Neocsho shale is light olive gray iz color,

slightly laminated, chunky and hard. This 13 a gomposite
shale sample of the upper foot of the Lake Neoaho shals.
The washed residue is composed of comzmon brachiopod shsll
fragments, conodonts, and produotld spines, and rare
bryozoans, crincid stems, and ostracodes. Foraminifera

include common fusulinida, and rare Ammodiscus ssclconstriotus

var., reguleris, Tetratazis conica, and I. maxima var. depressa.

Sample Cl~17~H: Worland limesstone contains a lizht ten, olayey,

crumbly, hard, and slightly limy shale. This shale 1s from

a looal parting in the upper part of the Worlsnd limestone.
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The washed residue is composed of common crinoid stems,
and rare bryozoana, brachiopod shell fragments, echinoid
plates and spines. Foraminifera include common Tetrataxis

maxlime ver. depressa, snd rare Climacammina cushmeni, end

fusulinids.

Lebette County

Locelity QL-18: Neer the NE corner of Section 8, T. 32 S., R. 21 E.
A 175 feet exposure of the Fort Scott limestone formstion which
is about 0.6 mile northeast of Montana and four miles south of
highway U, 5. 160. The outcrop is on the west side of a north-
south section road on a steep north slope. Samples were taken
from the partings of the Higginsville limsstone.

Sample Ql=18-As Higginsville limestone contains a orange-yellow,

crumbly, and soft shale. This sgmple is from a two inch
shale parting in the Rigginsville limestons whioch 1s about
twelve inches above the base. The washed residue 13 composed
of abundant brachiopod shell fragments, common ostraccdes,
productid spines and echinold spines, and rare conodonts.

Foraminifers include rare Ammodiscus semiconstrictus wvar.

regularis, and Endothyra? smeradaensis.

Semple Ql=18-B: Higginsville limestons contains a orange~yellow,

orumbly, and soft ahale., This sample is from a two inch
shale parting in the Higginsville limestone which is about

30 inches above the base. The washed residue is oomposed



e8

of bryozosnsg, orinoid gtems, echblincid spines and productid

spines. roraminifera include rare Tetrataxis conica.

Locality QL-19: Near the SW corner of the Section 3, T. 33 S.,

R. 20 E. This ten foot exposure of the Pawnee limestone formation

is about four milss east of Altamont on higlway U. S. 53. The

outcrop is exposed near the top of the east slope on both sideas
of the higlhway. There is a farmhouse on each side of thQ highway.

The outorop is 100 feet east of a north-south section road. Twe

composite shale samples were obtained from the Anna shale just

below the Myrick Station limestone.

Samples Ql-19-A: Anna shale is light buff in color, orumbly,
shaly, and soft. This is a composite shale taken from the
lower seven inches of the soft part which i1s Jjust above the
hard, black shale portion of the Anna shale. The washed
residue is composed of common bryozoans, conodonts, and
productid spines, and rare crinoid stems, and ostracodes.

Foraminifera include common Ammodiscus semioonstrictus var.

regul sris, and rare Tetratexis maxima var. depressa.

Sample Ql~19-B: Anna shale is light yellowegray in color, shaly,
and soft. Thiszs composite sample waz taken from the upper
seven inches of the soft shale portion which underlies the
Myrick S3tation limestons. The washed residue is composed of
abundant bryozoans, and common small brachlopods, ostracodes,
and productid spines. Foraminifers include commom FPol is .

lahoel and Tetrataxia maxima var. depressa.
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Locality QL~-20: Neer the KE corner of Section 24, T. 34 8., R. 17 B.
A ten foot exposure of the Lenspah limestone at the correr of
section roads. This outcrop is located in the extrems scuth-
weatern corner of labette County which is two miles east of
labette-Montgomery county line, and three north of higlway U. S.
188. A gample wzs talen from the shale parting of the Idenbro
}imeastone.

Sample QL=20-A: Idenbro limestone contalns a light gray (mottled

white), crumbly, and soft shale. This sample is from the
four inch parting of the ldenbro limestons. The washed
residue is composed of rare crinoid stems, end plates.

Foraminifers include rare Deckerells clavata, D. laheei,

Amnodiscus semiconstrictus var. regularis, end Tetratexis maxima

var. depressa.

Locality QL-21: Near the center of south line of Seotlon 23, T. 34 S.,
H. 17 E. A fifteen foot exposure of the Lenapsh limestons formation
is present along both sides of a narrow east-west sectlon road on
the crest of the hill. The Perry Farm shals is well exposed here,
but the upper member of the Lenapah limmstone formation ire
partially covered. A oomposite shale sample was secured from the
softer portions of the Perry Farm shale.

Sample Ql-2l~As Perry Farm shale is light buff in ocolor, crumbly,

snd soft. This is a compoaite sample from various soft

shals portions of the member. The washed residue is composed
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of rare productid spines, crinoid stems, and ostracodes.

Foraminifera include rare Ammodiscus semicomstrioctus wvar.

regularis, and questionably Endothyra? ameradaensis, and

Tetrataxis maxims var. depressa.

Locality QL=22: MNear the SW corner of Sectiom 1, T. 35 5., R. 17 E.
This 13 a six foot outcrop of the Lenapah limestons and Nowata
shale formations which are 50 feet west of a northesouth section
road. A farmhouse is about 200 feet southeast of the expoaure,
A sample was taken from the Perry Farm shale just below the
Idenbro limestons. In general, this exposure contains several
feet of shale, tut s large percentage of the ahale are very hard
and no collections were made from them.

Sample Ql=22-A: Perry Farm shale 1s light yellowish-gray in

color, slightly slabby, and very hard containing a few
limestone nodulea. This 12 a composite sample of the

Perry Farm shale particularly the upper softer portion.

The washed residue is compesed of rare bryozoans, cdnodonts R
and corinold stems., Foraminifera include rare Ammodliscus

semiconstrictus var. regularis, Endothyra? medis, and

Tetrataxis maxims var. depreasa.

Montgomery County

Looality QL=23: Near the center of Section 33, T. 24 S., R. 17 E.
A three or four foot exposure of the lenapah limsstone formation

in & road-cut on highway U. 8. 166 about two miles west of the
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of thu Montgomeiy-lebette county line. The rosd-cut ls 5 mile
west ol the Pumpkin Creek bridge. Samples were collected from
the Perry Farm shale and Idenbro limestone members of the lenapah
limestone formation.

Sample QL=23-A; Perry Farm shales is light tan in color, slightly

limy, shaly, and soft. This is a composite sample from the
upper slx inches of the ten inch shale member. The washed
residus 1s composed of abundant productid spines, and common

Ambocoelia sp., brachiopods, brachiopod shell fragments,

bsyozoans, crinoid stems, Marginifera sp., and sponge spicules.

Foraminifera include common fusulinids, Pseudostaffella sp.,

and Tetratexis maxims var. déprossu, and rare Ammodisous

semlconstrictus var. regularis.

Sample QlL=23-B: Idenbro limestone contains a yellow=gray, crumbly,

and soft shale. This shale sample is from a one inch parting
in the Idenbro limestone which is about 30 inches above the
base. The washed residue 1s composed of common orinoid stems.

Foraminifera include common Tetrataxis maxima var. depressa.

Locality QL=-24: Near the center of the oast line of Seciion 6, T. 35 S.,
R. 17 E. A five or six feot exposure of the lenapah limestone
formation encircling a water hole in a pasture about 25 feet west
of a northe-south ssotion road. The water hole 13 about 30 feet
in length and 10 feet in width. Two composite samples of the

Perry Farm shale were obtalned.
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Sample Ql~24«A: Perry Farm shale is light gray im color, slightly

orumbly, shaly, and soft. This is a composite sample of the
lower six inches of the shale member. The washed residue is

composed of abundant Marginifera sp., and productid spines,

comnon brachlopod shell fregments, and bryozoans, snd rare

erinoild stems. Foraminifera include common Tetrataxis maxima

var. depressa, and rare Endothyra? ameradasnsisg and Tetrataxis

maxima.

Sampls Ql~34«By Perry Farm shale is light gray in color, slizhtly

limy, slightly ocrumbly, shaly, snd soft. Thias 13 a composite
sample of the upper six inchess of the shale member just below
the Idenbro limestone. The washed reeidue is composed of
oommon brachiopod shell fragments, bryozoans, and productid

spines. Foraminifera include rare Millerella sp., and

Tetrataxis maxima var. depressa.

Uklahoma

Nowata County

Locality QL=25; South of the center of Seotion 19, T. 28 ¥., R. 18 B,
This locality is about 0.8 mile north of Bells Spur and 2.7 miles
north of Lenapah. The Lenapah limestone formation is exposed on
the east side of higlway U. S. 189 on the bank of Hickery Creek
a small intermittent stream. The outcrop is about 20 feet below

the highway. A composite sample was obtained from the shale

portion of the Idenbro limestone member,
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Sample Ql=25-A: Idenbro limestone contalins & blue-gray, shaly,

slightly limy, platy, and soft shale. This is a composite
shale sample from the upper six inches of the one foot

shale portlon of the lower part of the ldenbro limestone.

The washed residue is composed of abundant productid ﬂpinéa,
and common bryozoans, orimoid plates and stems. Foraminifera

include common fusulinids, and Pseudostaffelle sp., and rare

Tstrataxis conica, and T. corona.

locality Ql=26:1 KNear center of Seotion 30, T. 28 N., R. 18 E. An
excellent exposure of Lenspah limestone in & quarry at Bells Spur
Just west of higlway U. 5. 169 and about 2 miles north of Lenapah.
This has been designated by Chern as the type locaikty for the
Lenapah limestone formstion. A composite sample was obtalned from
the shale portion of the Idenbro limsstone member.

Sample Ql=26~A1 Idenbro limsstone contains a blueegray, slightly

limy, and soft shale., This 1s a oonposite shale sample from
the upper six inches of the one foot shale portion of the
lower part of the Idenbro limestone. The washed resldus ias
composed of abundant productid splnes, brachioped shell
fragments, bryozoans, and orinoid stems, snd common

Bustedia sp., and Marginifera sp. Foraminifera include rare

Ammodiscus semiconstrictus var. regularis, Tetrataxis conica,

and T, maxima var. depressa.
Looality QL=-27: SW; of Section 24, T. 27 N., R. 17 E. The Amoret

limesstone member of ths Altamont limestone formation and the
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Bandera shale formation are exposed on the north and south sices
of higlway O=-10. The highway cuta through the exposure in a
steop south slope. This outcrop is one~half west of the
Nowata=-Craig county line. A sample was collected from the Dandera
shale.

Sample Ql=-27«A: Bandera shale is buff in color, thick, and plate-

l1ike. This is a composite shale sample from the uppermost
one inch of the Bandera shale which is just below the Amoret
lizostone xnember. The washed resldue ls composed of coummon
brachlopods, bryozoans, conodonts, ostracodes, and productid
spines, and rare crinold stems. Foraminifera include rare

Ammodiscus semlconstrictua var. regularis.

Locality QL-28: SW, of Sectien 6, T. 28 N., R. 17 E. In this locality
the Anpa shale member of tha Pavmes limestone and Labette shale
formatlions are in general not well sxposed. The road-cut i3 om
the east of highway 0-228 at a low westerly bend and on lew south
slope. Thiz looality is about one mile south of Childers. Most
of the shales of the Anna shale are very hard and a collection
was taken from the softer portions of the shale member.

Sample QL-28-A: Anna shale is buff in coler, soft, granular,
.end slightly limy. This is a composite sample from a number
of softer shale portions of the Amnna shale particularly
around two feet from the base of the member. The washed
material is composed of comzon brachiopod fragments, orinold

stems, ostracodes, snd productid spines. Foraminifera
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include common fusulinids, and Tetrataxis maxima var.

depressa, and rare Calcivertella adhersns?, Endothyranella

minuta, Thuramminoides sp.?, Tolypammina confusa, and

Globivalvulina biserialis.

Locality Ql=29: Near the SE} corner of Section 28, T. 28 N., R. 18 E.
A seven foot exposure of ths Altamont limestone formation in a
road out on highway U. 8. 60 about 1.8 miles east of the junction
of highways of U. S, 60 and 165 in the eastern part of the city
of Nowata. It was discoversd by digging that the Bandera shale
formation is present underreath the Altamont limestone formatiom.
A sample was obtained from one of the partings in the limestone.

Ql-29~A; Altamont limestone contains a shaly, buff, crumbly, and

soft shale. Thiz sumple was obtained from a two inch dis~
continuous parting in the Altamont limestone which is about
seven feet above tho base. The washed material is composed

of abundant productid spines, and common bryozecans, c¢rincid
plates-and stems, and ostracodes. Foraminifera include common

Endothyranella minuta, Globivalvulina biserialis, and Tetrataxis

meaxima var. depressa, rare Endothyranella armstrongl, and

questionably Endothyra? meradaensis.

locality Ql=-30: Near the center of south line of Seotion 26, T. 28 N.,
R. 18 E. A 75 foot exposure of the Pawnee limestone and labette
shale formations which ars on highwsy U. S. 80 about 35 miles
east of the junction of highways U. S. 60 and 189. The higlway

cuts deeply through Labette shale formation and the msmbers of
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of the Pavmee formation which cap the hill. The exposure is

about 0.2 mile west of the Verdigriz Hiver bridge. This locality

iz pepularly known as Coody's Bluff. Collections were made from
the Anna end Mine Creek shales.

Sample QL-30-A: Anna shals is light orange in color, shaly,
crumbly, and soft. This is a composite shals from the upper
two inches of the Anne shale just below the Myrick Station
limmstone. The washsd residue is composed of abundant
crinoid stems, common bryozoans, and conodonts, and rare

ostracodes. Foraminifera include rare Tetrataxis maxima var.

depresss.
Semple Ql-30-B: Mine Cresk shale iz greenish-yellow in color,

shaly, crumbly, snd soft. This is a composite shale sample
from the one foot Mine Creek shale. The washed material is
composed of common brachlopod shell fragments, ‘bryozoa.ns,
and crinoid stems. Foraminifera include rare Ammodiscus

semiconstrictus var. regularis, Deckerella clavata, Tetrataxis

maxima, and T. maxima var, depressa.

Craipg County

locality Ql=31s Near the center of Section 34, T. 26 N., R. 18 B, A
thres or four feet exposure ¢f the Blae‘kjaok Creek limestone on
the north side of highway U. 3. 80 about 3.3 miles east of the
Nowate~Cralg cocunty line. A sample was taken from the Blackjack

Creel limsstone shale parting.
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Semple Gl~31~A: Blackjack Creek limestone contains a buff,

slightly limy, shaly, and soft to hard shale. This sample
'wﬁs secured from a discontinuous parting in the Blackjack
Cresk limestone which is about 23 fest above the base. The
washed residue ls composed of common bryozoanr, orinold stems,

and echinoid spines. Foraminifera include common Climacamminae

cushmeni, fusulinids, and Tetrataxias conica, and rare

Anmodiscus semiconstrictus var, regularis, Deckerella laheel,

Tetrataxls maxima var. depressa, and Textularia eximina?.

Locality Q=32: SW corner of Section 35, T. 28 N., R. 18 E. A 10 foct
exposure of Blackjack Creek limestone member of the Fort Scott
limestone formation and Cherolwees shale group in an ¢ld coal mining
excavation on the north side of higlway U. S. 60. This locality
1s about 4.2 miles east of Nowata-Craig county line. 4 ocollection
was made from the Cherckee shale.

Sample QL=32«A: Cherokee shale is light yellowishegray to gray in

color, slightly limy, orumbly, and soft. This is a composite
sample from the upper two inches of the Cherokmee shale Jjust
below the Blackjack Creek limestone. The washed residue is
composed of commonm brachiopods, brachiopod shell fragments,
bryozoans, crinold stemg, and productid spines, and rare
crinold plates. Foraminifera include rare Ammodiscus

geniconstrictus wvar. regularis, and qusstionably Tetrataxis

corona.
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Rogers Countz

Locality QL-33: SW corner of Section 30, T. 24 N., K. 16 E. All
members of the Pawnee limestone formation and the Labette formetion
are exposed ln this locality. The outcrop is on the south side
of a east-west section road just east of a orossrocad. It is about
50 feet east of a small intermittent stream oulvert. The locality
is about eight miles east of Tolala. A collection was taken from
the Mine Creek shale.

Semple QL=-33~A: Mine Creek shale is gray in color, slightly limy,

soft, and plate=liks., This i3 a composite sample of the Mine
Creek shale which is one foot in thickness. The washed
residue is compozed of abundant brachiopod shell fragments
and productid spines, and common conodonts. Foraminifera

include rare Ammodiscus semiconstrictus var. regularis.

Locality Ql~34: Near the center of south line of Section 11, T. 21 X.,
R. 15 E. All members of the Fort Scott limestone formation and
a portion of the upper Cherokee shale group are exposed. The
outorop is on both sides of highway 0-20 on a west slope. There
is a house on the south side of the road and a tavern on the
north side of the road. This locality 1s about three miles west
of Claremore. A sample was taken from the Blackjack Creek
limestone member of the Fort Scott limestone formatiom.

Sample Ql=34-A: Blackjack Cresk limestone ocontains a light

buff, shaly, granular when dry, soft and crumbly shalse.
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The ahale sample is from a ons to two inch parting in the
Blackjeck Creek limestones which is about 30 inchea above
the base of the member. The washed residue is conposed of
common brachiopods, bryozoans, and productid spines, and
rare echirold spines, and ostracodes, Foraminifera include

common Tetrataxis conioca end T. maxima var. depressa, and

rare Armmodisocus semiconstrictus var. regularis, Climacammina

cushmani, and Te¢rataxis maxima.
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BEXPLANATION OF PLATE I

FIGS. 1l=~=Thuramminoides sp.?, Dorsal view, X44.3. Specimen
from the Aurca shale member of the Pownee limestone
formation (QL-2S-4). (p. 17)

2-~Ammodiscus semiconstrictus var. regularis Waters,
Side view, A48. Spscimen from the Perry Farm
shale member of ths Lenapah limestone formation
(QL=21-4). .

(p. 18)

S-8-~Tolyrannina confusa (Galleway and Harlton), 3,
Side view, X35.7; 4, side view, X23.3; 5, side
view, X45; 3, side view, X3¢, Specimens 3, 4,
6 from the Little Osage shale member of the
Fort Scott limestone formation ((L-6-3) and
apecimen 5 from the Little Osage shale member
of the Fort Scott liaeatone formation (GL=T=A). (p. 21)

7-=Tolypaivalns inclusa (Cushmen end Waters), Top
view, X23. OSpeciwen from the Little Osage shale
member of the Fort Scott llammstone formation
(4L-8-B). (p. 22)

g=-Amaovertella eslongata (Cushmen and Waters), Top
£21.1 OSpecimen from the Blackjack Creek
limestons member of the Fort Scott limsatone
formation (QL-12-7). (p. 24)

9--Trepeilopsis grandis (Cushman and Saters)?
Lateral view, X46. Specimen from the Little
Osage shale mexber of the Fort Scott limestone
formation (QL-8~B). (p. 25)

10-~Ammobaculites? sp., Side view, X22.3. Specimen
from the Blackjack Creek limestone member ef the )
Fort Scott limestone formation (&L=12-D) (p. 27)

11, 12--Endethyra? ameradsensis Harltom, 11, Side
view, X33.2; 12, peripheral view, X31.9.
Both spscimens from the Amoret limestone
member of the Altamont limestone formation
(QL~-17-C). (p. 28)

13, l4-~Endothyra? medla Waters, 13, Side view, X25;
14, periphsral view, X23.8. Both specimens
from the Amoret limestone member of the
Altamont linmestome formation (QL-17-D). (p. 30)




15--Glyphostomella triloculina (Cushman and Waters),
Side view, X35, Opecimen from the Blackjack
Creek limestone member of the Fort Scobt
limestone formation (QL-12-E}.

l8-~Endothyranella armstrongl Plummer, Side view,
A45. Opecimen from the Altamont limestone
formation (QL~29-A).

17-~Endothyranella minuta (Waters), Side view,
X37.5, GSpecimen from the Amoret limestone
member of the Altamont limestone formation
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(p. 32)

(p. 33)

{pe. 35)
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FIGS.

EXPLANATION OF PLATE 1I

l-=Textularia sximina (Eichwald)?, lateral view,
X34.5. Specimen from the Blackjack Creek limestone
member of the Fort Scot: limsstone formation
(Gl=31-4).

2==Palasotextularia? sn., lateral view, X23.4.
Specimen from the Little Onage shale member of
the Fort Scott limestone formation (Ql=g-C).

3-5~=Climacemmina cushmeni (Barlton), 3, lateral
view, X25; 4, lateral view, X23.5; 5, apertural
view, X21. Specimens 3, 5 from the Blackjack °
Creek limeatons member of the Fort Scott
limestone formation (GL~-12-E) and speclwen 4
from the Worland limsstome member of the
Altamont limestons formation (GLe17-H).

8, 7-~Deckerells clawata Cushmen and Waters, 6,
Lateral view, X27; 7, lateral view, X22.2.
Specimen 6 from the Blackjack Creel limsstone
momber of the Fort Scott limestone formation
(QL=12-D) and specimen 7 from the Idenbro
limestone member of the lLenapah limestone
formation (QL=-20=A).

8«10==Deckerelle lahesl Cushmar and Waters, 8,
Lateral view, X25.6; 9, lateral view, X22,5;
10, apertural view, X38.5. All specimens
from the Bluckjack Creek limsstons member of
the Fort Scott limsstome formatiom (Qi~12-D).

11-Comun§ira? 8p., Side view, X26.2., Specimen
rom t acgjaok Creek limestone of the Fort
Scett limsstonme formation (Ql=-12-E).

12-=Orthovertella? sp., lateral view, X34.2.
Specimen from the Mine Creek shale member of
the Fawnee limestome formation (QL-ll~A).

13~=~Caloivertella adherens Cushmen and Waters?,
S1de view, K22, Opecimen from the Blackjack
Creeok limestome member of the Fort Scott
limestone formstiom (QL-12-D).
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EAPLANATION OF PLATE 111

FIGS. 1, 2=--Globivalvulima biserialis Cushman and WNaters,
i, Dorsal view, X47; 2, dorsal view, X4y. Eoth
specimsns from the Amoret limestone member of
the Altamont limestone form:tion (QL~17-E).

3, 4=-=ilobivalvulina ovata Cushman and Waters, 3,
lorsal view, L4d; 4, dorsal view, Z47. Both
specimens Irom the Ameret liiestone membor of
the Altameont limestome formation (QL-17-B/.

SeBmeletrataxis conica Ehrsnberg, 5, lateral view,
X34.8; 4, luteral view, X54.6; 7, apertural
view, X23.6; 8, dorsal view, X37.4. Specimens
5, 7 from bhe Higginsvills liwestome member of
the Fort Scott limestons formation (Ql-6-D),

specimen 6 {rom the Cherokee shale group (Ql=12-A)

and specimen 8 from the Blackjack Creek limsstone
wsmber of the Fort Scotl limestone formation
(QL"IZ"’E)O

9, 10=~Totrataxis maxime var. depressa Schellwlen,
9, latersl view, X20; 10, dorsal view, X23.2.
Specimen 9 from the Higgineville limestone
mexber of the Fort Scott limestome formetiom
(QL~6~D) mnd specimen 10 from the Perry Farm
shale memver of the lenapah limestous formatien
(GL~23-A).’

1l--Tetrataxis corons Cushmean and Waters, Dorsal view

X47.3. Specimen from the Idenbro llmestone member
of the Lenapah limestome formation (Ql~25-A).
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ELFLANATION CF PLAIE IV

FIGS., 1, 2-~Tstrataxis maxime Schellwien, 1, Lateral view,
X27.2; 2, apertural view, X22.2. Goth speciiens
from the Blackjack Creek limesstone member of
the Fort Scott limsstones formation (Qi~34-4).

J=gewPolytaxis lansei Cushmen end Waters, 3, Dorsal
view, X23.5; 4, dorsal view, X23.8; 5, dorsal
view, X21; 6, apertural view X22. Specimen 3
from the Leberdis limsstone member of the Pawnee
limsstone formetion (QL=9-A), specimen 4 from
the Blackjack Creek limestone member of the Fort
Scott limestone formation ((l=12-D) and specimens
5, 8 from the Blackjack Creek limsstone member
‘of the Fort Soott limestone formatlon (Gle12-E).

7-=Placopsllina olscoensls Cushman and Waters?, Dorsal
view, X46. Speocimen from the Bleckjack Creek
limestone mnember of the Fort Scott limeatone
formation (QL-12-D).

8, 9--Tubsritina bulbacea Galloway and Harlten,
8, lateral view, X35; 9, lateral view, £34.4.
Both specimens from the Amoret llimsstone member
of the Altamont limestone formatiem (QL~17-C).
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