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ABSTRACT 

The Marmaton (Pennsylvanian) a.bale• and shale partings of 

limestones have a miorota\Ul& consisting ot small braoh1opod•• 

bryozoans. oonodonta, fuaul1D1da and other toraminitera. gastropod•• 

oetracodea, and worm toaaila. Fragments ot m&0rotoaaila• such aa 

braohiopods. cr1no1d platea and ateu, echinoid plates and apinea, 

produotid spines, and aponge spicules are also present. Thia report 

describes and illustrates 29 forms of Foraminif'era (excluaiw of 

Fu.aulinidae). 

The report 1ncludea material collected from thirty-four localities 

1n southeastern Kansas and north-central Oklahoma. A few aamplea were 

collected from the Cherolme shale, which underlies the Marmaton. 

Smaller toramlnitera are tairly well represented in the shales 

and ahale partings within the Mu-maton group. Cbly 61 of the 130 

aamples collected yielded toraminifen. The forms t0W1d in the 

at.rmaton aedimenta include the following genera, named 1n order ot 

approximate relative abundanceJ Tetratuis, Ammodiaoua, Climacammina, 

Deokerella, Polzt!!1a, Olobin.lwlina, Endothyra?, and Endothyranella, 

plus ae-veral others or le seer importance. 



P....1.r..::ose and Scoce ol' ~ Investi~:ation 

Pennsylvanian Foram::..ni!'era (exclu:Jive of the r'usullnidae) of the 

Mid-Continent Region have received very little attention during the 

laat twenty-five years. It .'3eer.ried i:'::.µortant the relative aL'U?ldance., 

:rtratigr.i:pbic distrib1.ttion, :1nd vari1:.1t:;r o:t smaller fora::ninifera in 

the roc!-ts of the 1:arr::aton f:roup be <lcter:':lined. 

This paper includes r;i.:;i.terial collected fi1 om. thirty-four 

localities in the Marmaton r,roup of s0uthca:-3tern Kansas ar.d north­

central Oklahoma. In two local:\..ties., su:r.ples were collected from the 

Cherokee shale which underlies the Ma.r.naton. In thes,a two local.:. t.ies 

the sa:nples were collected just below the base of the Blackjack Creek 

limestone member of' the fort Scott limestone formation. 

Only the so.tter shales were sampled, but samples were collected 

from every suitable outcrop and. from ca.ch bed from the Blackjack 

Creek limestone member of the Fort Scott li:wstone form.::i.tion to the 

Holdenville shalo formation at the top of the ll.armaton. lfo atter:ipt 

was made to sa.m.ple harder e1terial such as limestone becaune the 

a.mount of tiz.:ie required to collect anJ. to process tne sa:n:)leo in the 

labora.tor-.r wo:.:.ld be exco:'l:Jivo. 

Occurt·oncca o.i' fusulini,ls., ostracodes., conodonts, crinoid 
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fragrnenta., and productid ~,pir~es., plus a few others of le5ser importance 

are n;:,ted in the de,,,m:·iption of the aar'.lples. 



Bistorical Review 

Only limited work has been done on the Upper Palaosoic smaller 

f oramin1fere of the Mid-Continent Region or of other parts of.' the 

United States aince 1930. 
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Er1.ob Spandel (1901) was one of the first to Wl"ite a larger paper 

on the Upper Pa.leozoio Foramini!'era of the United States. He described 

five genera and eight species of smaller foramin1fers and one genus of 

.fuaulin1d frOJ2l the lower Wabaunsee group near Hooser• Kansas. 

Little further work was done until 1927, when Cushman and Waters 

published several p.pers on the Pennsylvanian roramini:fers from Ten.a 

end Michigan. During the two year period 1927-28, GallOlfay and 

Harltc:m togetber published a few papers on Pennsylvanian Foraminitera 

o . .f' Oldahom. 

Five papers appeared in 1930 on the toraminitera or the Brownwood 

shale of Texas, Cisco group or Texas, Atoka formation of Oklahoma, 

Wetumka, Wewoka and Holdenville formations of Oklahoma, and the VcCoy 

formation of Colorado. Harlton (1933) wrote a pa.per on the Jobns 

Valley shale 1n Oklahoma which includes several rorru ot Foramini.fera. 

PlUnl!l8r (1945) described the emaller .foraminitera of the ltfa.rble Falla, 

Smithwick and lower Strawn rooks 1n 1'e:na. The latest published work 

was presented by X.bumm 1n 195:S, primarily on toraminitera or the 

Glen Eyrie shale of Colorado. 
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PROCEDURES 

Field 

'the area covered by the inwatiga.tion includes Linn. Bourbon• 

Crawford. Neosho. L&bette and Montgomery counties in southeastern 

Kansas and Craig. Nowata and Rogers counties 1n 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 Jewett 's paper. Nearly a 

hundred localities were visi t~d during July• October• and No'Y""mr.er • 

1955. but samples from only thirty-four localities contained 

foraminifers. The shale samples -were collected from road-side cuts, 

river banks. railroad cute and ateep hills. 
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at intervaJ.3 of tbrc·e, six., nine, or twelve inche::i, de;)ending on the 

thickness oi' <1hale meobers. For axa:nple, if the ::iha.le bed is 

twenty-four inches thick., samplea would be taken at Dix inch interv-al.o 

or if' the bed is nine inches thick, it would be taken at t.hr..:,e inch 

:'!..ntervaJJ:J. In other vrords, the thickor the shale bed, the larger the 

interval. 'l'hc avcr:ige wcL:ht o:..· the shale Sil:!lJ.:le in.is 31 poun~:1. 

Labor.:itor;( 

The nt • .::i.lc D&"':rles r1ere cor,pl.otely dried be.fore t:reatrront with 

kerosene. Tric shale must be rcr!cctly <lr.r before treatl.ng 1tith 

kerosene bec;ause kerosene is incapable of 11 pu.9hing" the water cut of 

the pores of wet shales. The dried oha.le sa;::;ples a.re treated -with 

kero3cne for twenty-four hours. Nerl, the keronone is drained off 

and the treated sample is soaked i..~ ~atcr for two or ~ore hours before 

heat is u~,plled. Then., the shales arc boiled witb a small a:ri0unt vf 

sodium carbonate in order to facilitate disintegra.tion. The oh.ale is 

boiled., wa3hed, treated with eodium carb.mate., and decanted sever:il 

times until moot or a.11 of the clay is removed. 

The forar-.J.nil'ers '£4cre ph,Jtocrn>·hed at ::agni.ficatiQrul of around 

25 <lia.:.ootern. A tour-by five-inch Ne·;r-V'.ie expandinc bellow c,.~rr.cr:i 

was mounted over a Bauoch a.nct l,.o;:ib b!..:ilogic ,rd.croucope for taking the 
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photomiorographe. Kodak Panatomic-X cut film was used in order to 

obtain ma:dmum detail and for moderate contrast. The illuminating 

ayatem consisted of two types ot lightJ a strong yellow monochromatic 

light (Kodak Wratten Filter No. 150) which was directed at a low angle 

over the fossil in order to bring out the details amd also a Bausch 

and Lomb lamp set as a back light in order to balance the shadow. 

Most of the photomicrographa were exposed between 3.5 and 4.0 minutes 

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

STRATIGRAPHY OF' THE MARMATON GROUP 

Rocks of the Ma.rmaton group constitute the upper part of the 

Desmoineaian Series (upper middle Pennsylvanian). The lower part of 

the Desmoineaian consists of rocks of the Cherokee group which 

underlies the Jlarmat011 group. The upper boundary of the Deamoineaian 

Series 1s marked by a disoontormity, which is inoonapiououa in most 

localities. Rocks or the Mias ourian Series lie disoonf'ormably on the 

Marmat011 (Fig. 2). 

The Marmaton group contains four prominent limestone formations 

and four shale formations which are exposed in aoutheaatern Kansaa 

and north-central Oklahoma. The following claasi.fication 1a tak9n 

from Moore (:t~49.) 1 

Pennaylvanian 

Missourian Seriea 

Desmoinesian Series 
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3-AS 8 
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6-A-C 13-A 
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Fig·. 2. Stratigraphic section indicating position of samples. 
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HoL.envilh; zbctk .for:ua.t.:i.on 

Lenapah l:i:re::rtone f or::ation 

Idenbro limestone r.~raLer 

Perr;r Ii'ar::u shale :ne:nber 

Norfleet lir.ie::it:mc memoor 

• 
AlLa~;nt li::;est,:me fornJ.tion 

E0.ndcra ::ii:w.lc .::'orr,.li.lt:Lon 

Patmt-:c l.ii:~atonc formation 

i:tlne Creek shale n.ember 

:Myrick Stati:m lL·.'cstone oe~bcr 

Anna shale ioomber 

Labette shale for:natlon 

1:~nglevale sandstone ,::cz:.ber 

ili,;;:i.nsville linc:.,tune 1::cm.t,er 



Little O::n-.ge st11.le r,;eniber 

Blackjack Creek r:,e.Hr,oor 

Cherokee group 
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Marmaton rocks are expooed in southeastern Kansas and north-central 

Oklaho.:na in a northr:asterly belt ra.nging in ~'idth !"rom 10 to 25 miles. 

The outcrop belt extends from M1asour1 into the northeastern part of 

T,inn Cou..'lty, outcropping in L:lnn, Bourhon1 Cra~-;.f'o:rd, Cherokee, };eosho, 

La.t--ette, and U,:mtgome.r.:r countl~:; 1 K'°'nsas and into ~ow.ata, Cralg, a:ld 

Roger counties of nortl1-cent.r\:il Jklahoma. 'l"he f;em:ral strike is 

N. 30° E. and the dip., which is west'1:rly., averages about 20 feet 

Foramini!era1 remains were abundant in only five samples .from the 

Elsekjack Creek limestone men1ber oi' the Fort Scott l~stone forni.::l.tion 

and the Amoret limestone ::.<iember of the Altamnt limestone for:r.ation. 

In general, the fora."'l'lini.fers are more abuI1da.nt from the lower ;,art of 

t.he Marmaton group. Thi...1 may be due partly to the less abundant 

exposed outcrops of the upper Marmaton. A few :samples from the Nowata 

shale, Lenapah l:i.;r-,c::rt-,me, and Holdenville st.ale roz·r:i.ati.ons were devoi.d 

o! forarrJ.nifers. 

Most of the tH1ir.plea w,:re f0und to have hi~;hly weathered cal0a:i:•cous 

r:iaterial, nn: in these the: ch.1nccs of .finding i'oramini.fer3 are reduced. 

In the :field it i~1 almost hipossible to determlne whether the shales 
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Bailey (1935) states that mioro£oss1ls are about equally abundant 

in the light end dark colored shales• but a closer analysis of the 

distribution 0£ forms brings out a r .. e 1gnU'ioant facts. In rocks 

ot the lla.rmaton group. Foraminifera are oonaiden.bly more abundant in 

lighter colored shale ■• particularly those of cream-yellow oolor. 

Several samples were oolleoted .from the shale partings of the 

Blackjack Creek limestone member of the· Fort Scott l1mest011e rormatian 

at LocalH:y QL-12 which are light cream-yellow in color and which 

contain abundant toraminifera. The aame holds true for the light• 

colored shales of the Amoret limestone at Locality Ql,,.17. Many other 

light•colored sha~s from other parts of the Marmaton were almost 

devoid of foraminitera. Thia -.y be the result of weathering. Some 

hard black aha.lea from the Anna aha.le o:f the Pawnee limestone formation 

were completely devr.>id ot foraminifera. The greenish gray aha.lea of 

the Lsnapah limestone yielded fn foraminifers. 

Baile~ (1935) states that tora.m.1.ni.fera flourished 1n ci.ar water. 

It seems that some of the shale partings of the Blackjack Creek 

limestone :a~r of the Fort Scott limestone tormaticn were deposited 

during a. short interval of deep water. lo foraminiferal genus wa• 
tound to be re1tricted to the black abalea. Bailey states that 

Globi"YB.lwlina and Sp1r111na are found in lighter colored ahales. 

This hyp,,thesis seems to hold well because most of' the Glob1valvul1na 

came from lighter colored shales of Blackjack Creek limestone• Anna 

shale• Amoret limestone and La.ke le01h0 shale. 
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Bailey found that the fora.minifers Tetrataxis and Deckerella 

are fairly abundant in the black shales or the lower Cherokee of 

Missouri. Bailey (p. 491) found foraminifers more abundant in the 

lighter-oolored shales. In this study foraminiters were not abundant 

1n the dark shales or the Fort Scott limestone formation. 

Twenty-nine species and unnamed forms referable to twenty-one 

genera are described and discussed in this paper. Several of the 

forms were not Da!ned because the apecimns a.re badly weathered. 

deformed, or broken. 

Tetrataxis is the most common genus of tora.min11'ers 1u rocks ot 

the Marmaton group. Forty-a.ine of the 61 samples contain tbe.ae 

.foraminifers ( 1'able l). Tetra taxis is common in the lower part ot 

the Marmaton group, particularly in the members or the J'ort Scott 

limestone formation. Large Tetratuis have been found in some of the 

shale partings in the .formation. In general, Tetrataxis decreases in 

numbers md 1n oi,erall a1ze from the Fort Scott limestone .formation to 

ti. Lenapah limestone formation, but a tn large specimen• do occur in 

the Perry Farm shale at Locality QL-24. 

Alr.modiao~s aem1constr1ctua .!!!:.:.. regulari• Waters is the second 

most common foraminifor in the samples. It was found 1n 29 samples. 

It is widespread atratigraphically but is leas abundant than 

Tetra taxis. It occurs 1n almost every kind of rook, including 

cream-yellow, black, and grayish colored shales. It 1a co.lill'lon in black 

shales, such as the Little O.age and Anna. but 1a leas abundant 1n 

lighter colored shales. Where Tetra taxis oooura in large numbers, 



PENNSYLVANIAN SYSTEM 
DESMOINESIAN SERIES 

GROUP Lu MARMATON Lu :.:-
FORMATION 

0 
Fort Scott limestone Pawnee limestone fi Lenapah limestone Q: 

! 
Altamont limestone 

Lu 
:r: Bloclqock Creek Lillie Osoi;ie Hir,ii;i1ns- Anno ,rick MineC<ffj Lober- Amoret Loke Neosho Worland Perry Form ldenbro MEMBER u Is. '"· vtlle ls. ,, 51

1~ sh die!!. ,g ,, ,,. ,. sh ,, 
LOCALITY QL- 12 32 12 l6 31 l4 6 7 13 6 18 10 15 19 28 30 10 JI 30 33 9 II 14 27 17 I 2 3 4 5 8 17 8 17 29 21 22 23 24 2023 25 26 

SAMPLE A A B C 0 E A A A A B C A A 0 A 8 A A A B A A B A B A A B A A A B C 0 E A B A A B A B A A B F G C 0 H A A A A A 8 A 8 A A 

Ammoboculites? sp. X 

Ammodiscus semiconstrictus var. reguloris X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Ammovsrlello elonqolo X 

Colciverlella odherens? X X X 

Climocammino cushman, X X X X X X X X X 

Cornusp1ra? sp. X 

Dsckerella clovato X X X X X X 

D /oheei X X X X 

Endolhyro? omeradoensis X X X X X X ? ? X 

E.? media ? ? X 7 X 

Endolhyranella ormslrongi ? X 

E. mlnula ? X X X X X ? X X ? X 

Glob,volvulino bisoriolis X X X X X X X X X 

G. ovolo X X X 

Glyphoslomella triloculina X X 

Orlhoverlella? sp. X X 

Polaeotexlulano? sp. X 

Placops ilina ciscoensis? X 

Polytoxis /oht1ei X X X X X ? X 7 X X 

Tetraloxis conica X X X X X X X X X X X X X X X X X 

T corona ? ? X 

T max/ma ? X X ? ? X X X 

T. maxima var. depressa X X X ? X X X X X X X X X X X ? ? X ? X X X ? X ? X X ? X X X X X X X ? X X X X X X X 

Texf(J/orio eximina? X 

Thuramminoides sp.? X X 

Tolypammino confusa X X X X X X 

T. lncluso X 

Trepeilopsis qrondis? X 

Tuberit1no bulboceo X X 

Table 1. Chart showing distribution of Marmaton Foraminifera (e:xclusi ve of the Fusulinidae). 

I-' 
CJ;] 
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Ammodisous _semiconstrictus ~ NR;:laris 18 lesa abundant. In the 

Blackjack Creek limestone at Locality QL-12. Ammodiacus 1a rare 

but Tetrataxis is abundant. 
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The t.xtularid f oramini.fers including Climacammina and Deckerella 

are the third most abundant and widespread. In general. both genera 

are rare. They occur minly in shale partings of the 11D8stones. such 

as the Blackjack Creek. Laberdie; end Worland. These toraminiters 

occur very rarely in the thicker shale n:embers of the Marmaton. They 

oocur in shal• partings with Tetn.tuia. It 1a rare tor these 

textularids not be associated with Tetra.taxis. Thia association, 

however• does not hold for other area•, auch aa the Wayland a hale 

member of the Ore.ham formation of Texas end the Holdenville aha.le of 

Oklahoma. 

Poll!uia lahee1 18 usually aaeociated with t'extu~larid 

fora.minifers and occurs 1n the partings ot the limseton.ea. 'fhe 

occurrence of Polytaxia laheei is ocmsiderably less than the other 

three forms mentiOJ:led abow. The type of sediments 1n which this 

toraminif•r oocura in other areu hu not b4fen recorded. 

Glob1"1'alwlina b1serial1s is next in order of abundance. It occurs 

in lighter-colored shales and in shale partings. It has been found 1.n 

large numbers in the Amoret limestone (shale portion) at Locality QL-17. 

None baa been :found above the Altamont limestone formation. 

Endothyra? amera.daenais 1a acarce • but 1 t 1a fairly widespread 

atratigraphioally. It occurs in lighter-colored shales. The same 

also applies to ,Endothznnella, which ia next in order of abundance. 



Several other foraminifera genera ot still lesser abundance 

were studied such aa Tuberitina. Ammovertella, Tolypammina, and 

Calcivertella, etc. 

THE ROLE OF SM.A.LIER PENNSYLVANIAN FORAlfiNU'ERA IN 

STRATIGRAPHY 

Cooper (1947, p. 261) states that the stratigraphic range of 

smaller Foraminifera 1a too long for them to be uaeful aa index 

toesils. The fueulinida have proved to be of great value u zonal 

markers. The lack of value of the smaller !'oraminifers may be due 

1n part to the lack of extenaive studies. Also. Cooper points out 
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that Helen J. Plummer has found, after extenai'V9 work on the Texas 

Pennsylvanian foraminifera. that moat of the species haw long vertical 

ranges that they are of little value in regional stratigraphy. Faunal 

assemblages apparently follow faciea, and the faunas in general are 

repeated with repetition of ta.oles in the column. 

I wish to point out that species of Tetrataxis do not seem to go 

through any morphological or evolutionary changes from the lower to 

upper part of Pennsylvanian System. A general reduction of size 1n 

Tetrataxia from the lower to the upper part of Desmoineaian indicates 

little because a tew of them are just as large throughout the sections. 

Tetrata.xis conica of Cisco {Virgilian Equivalent) possess average 

dimensions o!' 0.65 mm. in diameter and 0.50 mm. in height. Some 

specimens of the Blackjack Creek limestone are of about the ea.me aize. 
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to sec if there is .::my r1o~rnibllitr of cmployinc them l..1 
.• ,-l in,..ex or 

zonal fossils. 



SYSTEJ:.ilATIC DESCRI?IIONS 

Family SACC.ADINIDAE 

Subf~ly SACCAM~ININ.AE 

Oenu.s THU.RAM!rtINOIOES PlwmD9r, 1945 

rmrfu\.Ml'.UNOIDES S.P.? 

Plate 1, fig. l 

'l'he test of Thuramminoides .!P..:.!. la aubhemispherical in 1hape 

and 1a slightly compressed. having a diameter of 0.33 imn. and a 

height of 0.21 mm. The exterior surface is composed of very fine 

quart& grains. 

Diacuasion.-Thuramminoides .!R:..! com.pares closely with 

!.:. sphaeroidalis Plwmmr. but there are a tew differences between 

these forms. The average diameter of the specimens studied about 

0.30 mm., but the 1peoimena ot Plummer' s forms are 0. 70 :mm. in 
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diameter. I did not find any entirely com.pressed specimens showing the 

internal atructure like Plummer illustrated. Aleo moat ot my specimens 

did not exhibit a spongy appearance ewn in some of the weathered forms. 

Ooourrence .. --~ramm.1no1dea !E.:..!. 1a rare in the Amoret limestone 

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

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



Plate 1., i'ig. 2 

Amr:'.odiscua serniconstrictu:J !:::!• rcgularis :UTE:i.S, 1927, JiJur. 
?alt?ontology, vol. 1, p. 132, pl. 22, fig::;. 2a, 2b; 
----, CUD1.1UAN .;.:!lJ ,/AT:::AS., 192i3, J..iur. Paleontoloey, 
vol. 2, P• 359, pl. 47, fig. 3-5; ----, CUSH~IA!l AND 
;'fAT;<R:3, 1930, Texas Univ. Bull. no. 3019, p. 40, pl. 2, 
f;igs. 13-15. 

The test of A1mnoctiscua semiconstrictue, var'. regi.,la.ris ;{a.ters ------ --------- - --· ---
is free, tnvolute, biconcave, nearly circular and small, having a 

diameter up to o.50 mm. and a thicknes:Js oi' 0.10 cim. The proloculus 

is very small and ovoid. 'fhe diameter of the tu't:ie increases 

lJ 

gradu,::1lly from the prolocu.lar re~ion to the aperture. There are four 

to six coils in an ad.ult test. 'l'he sutures are deep and ·well defined. 

'fhe wall is finely arenaceous. The circular apc~rturc i:; at. the 

terminus of the tubular cha:z~ber. 

from ~ c1ecic.::inatrict:us :ln a .few res: oct::i, part.icula.rly in the lack of 

the te;1t constrictions, sma.Uer size and fewer coils that are 

chri.racterlstic of the t7pJ.(;al variety. '!nere is a possibility that 

weathering removed the c~mstr"lcted ;)ort.ion of the teat and ;;:av€ it the 

appearance of A. :1emicon~trictus Vd.r. rer~ularis instead of 
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!.:_ semioonstrictus semioonstrictus. I found that many of the Marmaton 

specimens are oval 1n shape. which makes it easy to confuse them with 

another specie a. Actually this distortion 1a probably caused by such 

factors as weight or sediments and compression. 

There are several species of Ammodiscua which appear to be alike 

in their general shapt • term. size• manner ot coiling. etc. J 

!:_ bradynus Spandel. !:_ ohera.doapirus Loebl1oh and Tappan. 

A. dominioensia Bermudez. A. incertua var. disooideus (D'Orbigny) - -----------
Lceblioh and Tappan. !:_ n1tidus Parr• ~ parri Crespin, ~ parianus 

Hedberg, .!:, planorbis Hoglund. !:. restinensis Berry. and 

A. semiconstr1otus Cushan plua a few others. Some of these spec 1ea --------
are too long in range to be used atratigra.phioally. taking for example 

the geologic range or !:. semiconstrictus which occurs from the 

Peimsylvan1an to the Cretaceous. It must be kept in mind that it is 

eaay to confuse the -n.rioua species of Ammodiscus. 

Occurrence.--Ammodiscus aemioonstriotus ~ regularis occurs 

widely throughout the Marmaton group and was found to be common in the 

Anna shale member of the Pawnee lime atone formation (Q.I-19-A). It 1a 

rare in the Cherokee shale group (QL-12-A and 32-A). 1n the :Blackjack 

Creek limestOl'le member of the Fort Scott lilmstone formation (QL-12-B. 

3l•A, and 34-A), in the Little Oaage shale JDl!tmber of' the Fort Scott 

limestone formation (QL-6-A-C and 13-A). 1n the Higginsville limestone 

member of the Fort Scott limostone formation (QL-18-A), in the Anna 

shale member of the Pawnee limestone- .formation (QL-10-A and 15-A), in 

the Myrick Station limeetone memb~r or the Pawnee limestone 
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formation (QL-10-B). in the Mine Creek limestone member of the Pawnee 

limestone formation (QL-11-A. 30-B. and 33-A), in the 1-bordie limestone 

m:,,mber of the Pawnee limestone formation (QL-9-A), in the Bandera shale 

formation (QL-27-A), in the lake Neosho aha.le member of the Altamont 

limestone formation (QL-1-B, 2-A, 17-F, and 17-G), in the Worland 

lL,stone mamber of the Altamont limestone formation (QL-8-C), 1n the 

Perry !-'arm aha.le member or the Lenapah limestone formation (QL-21-A, 

22-A, and 23-A), and in the Iden bro limestone member of the Lenapah 

limestone formation (QL-20-A and 26-A). In Texas, this species 1• 

widespread 1n the upper PennsylTanian and lower Permian rooks 1n 

Sutton County· and occurs in the Wayland shale member of the Graham 

~or:n.ation of the Ciaco group, 1n Young, dlok and Coleman 00W1ties 

and in the Gaptank County, Texas. This species is present 1n the 

Dornick Hills formation in Oklahoma. 



Subfamily TOLYPAMMININAE 

Genus 'rOLYPAMMIN.A Rhumbler, 1895 

TOLYPAMMINA CON.FUSA (Galloway and Harlton) 

Plate 1. fige. 3-6 
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Ammovertella? oon!'uaa GALLO'IIAY AND HARLTON. 1928, Jour. Paleontology. 
vol. 2. p. 344. pl. 45, fig. 5. 

fol~mmina oonfuaa GALLOWAY AND RYNIAER, 1930, Oklahoma Geol. Surv., 
~ire. no. 21. p. 11, pl. 1, fig. 14. • 

The test of Tolypammina oonfusa (Galloway and Harlton) 1• 

attached, anq irregularly coiled around an eohinoid or produot1d spine 

or .similar object. The tubular chambers usually adhere to epinea 

which have a length of 0.63 to 1.46 mm •• and the greatest diameter 

ot the tube 1a 0.26 mm. The wall of the teat ia finely arenaceous, 

The aperture 1a nearly circular. 

Dieoussion.--There 1a uncertainty about the apeci.tic identity of 

the apecimna etudied because they are not aa irregularly coiled aa 

the original type a. The apooimens studied are more regular in manner 

ot coiling, than indicated by Cushman and Wat.rs and Galloway and 

Harlton. 

Galloway and Harl ton (1928, p. 344) atated that Ammo'ftrtella? oonrusa 

m.y belong to genua Tolypammina. The differences between the two 

genera are not very striking. Moat apeo1os of TolYl)&JDaj.na are not 

tree. They are coiled in the early atagee and beoome unoo1led and 

nearly straight in the later stages. Usually they are attached to a 
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plate, but some spooiea of Ammovertella are coiled on foreign objects. 

More studies are needed to reclassify these foraminitars. 

Ocourrenoe.--Tolyp&mmina oontuaa occurs rarely in the Marmaton 

rocks• and ba.s been found 1.n the Little Osage shale member of tho 

Fort Scott limestone formation (Ql-6-A-C and 7-A), in the Anna 

shale member of the .Pawnee 11:mstone forma.tion (QL-28-A) and in the 

Worland limestone 9'mber of the Altamont lL'DBstane ~ormation (Q.L-8-D). 

This form occurs at aeveral places in the Middle Pennsylvanian rocks 

near Ardmore• Love County, Oklahoma. 

TOLYPAMMINA INCLUSA (Cushman and Waters) 

Plate 1, fig. 7 

Psammophia incluaua CUSJ:UWl AID WATERS, 1927, Contr. Cushman Lab. 
Fora.m. Res., vol. 3, pt. 3, no. 46, P• 148-149, pl. 26, fig. 12. 

Tol~mnina inclusa. GALLOffAY .AND RYNIXER, 1930, OklahO?J'& Geol. Sun. 
iro. no. 21, p. 11, pl. l, figs. 12, 13. 

ADllDOftrtella inolusa CUSBMA!J ABD WATERS, 1930, Texaa Univ. Bull. 
no. 3019, p. '4-45, pl. 7, fig. 13. 

The test of.' folypanmdna inolu•a (Cualman and Waters) probably waa 

attached to IOD8 calcareous eurface or algae almost throughout its 

length. The length ot the mass is 1.05 mm. and the width of the tube 

is 0.25 mm. The tubular chamber ia twiated and coiled throughout 

it• length. One side o£ the teat 1a f.'lat and the other aide 1s 

rounded,. indicating that it may haw been attached. The exterior 

aurtace ts coarsely textured, containing sand graina which are unevenly 

distributed throughout the teat. The a.pertural opening probably is 

circular. 



Discussion.--Cuslw.an and Waters (1927a, p. 148-149) originally 

gave Tolypaw.mina inclusa the generic name Psa.:nmophis, but it waa 

later referred to Tolypammina. The original description differs 

from the one given by Galloway and Ryniker (1930), because the teat 

in its early stages is cloee-co1led planiapirally. In later atagea 

the tube swings back and forth about the early portion. !:.. incluaa 

consists of~ gradually enlarging tube which 1B co~led once at the 

beginning. and" later is irregularly folded or meandering. The 

specimen examined compares with the description given by Galloway 

23 

and Ryniker (1930) more closely than Cushman and Waters' descriptions 

having an irregularly meandering, loosely coiled, gradually enlarging 

tube and beillg quite closely agglutinated. 

Occurrence .--Tol~ina inolusa is extremely rare in the 

Little Osage irember of the Fort Scott limestone .formation (QL-6-B). 

It also has been found in the South Bend shale of the Graham 

formation 1n Young County, Texas. It ocoura abundantly 1n the 

Atoka formation in Oklahoma.. 



Plate 1, fig. 8 

Calcitornell:l elongata c;}0H!lAN ANJ '.'JA'r::HS., 1928, Contr. Cushman 
Lab. For.am. Res., vol. 4., pt. 21 no. $91 P• 47 pl. 6, fig. !). 

Ammovertella. elongata. GALLO\AY MlD UTI'IIKER, 1930, 0ltla.1-iom Gcol. 
Surv. Circ. no. 21, 1.::. 10, pl. 1, figs. 10, 11. 

The test of Ar:r:1overtclla elongata (Suah:nnn and ,.aters) probably 

was once attached to a foreign object. A portion or one side of the 

test is flat and mnooth. The lcncth o£ t..1.0 test ia u5ua.lly around 
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ea.rl:r stages, the tuoo io coiled nearly twice planiopirally, later 

becoming U.'1coiled, evolute, h:'..ghly c lon;;;a ted and irregularly meanderin{;. 

The dia.metor of the test lncrea::Jcs in si;!e gradually i'ro.'11 the beginning 

to the end. Gro,'Vth lineo are vcr.; prominent on the e:::~riur or the 

test. The ,!fall is s:t,oth, containin3 very fine sand ;,;r:iins. The 

aperture is circular and occurs at the ti?r:tl.nal ;;art 01' the tute. 

Diacus~ion.-The original illuatr, .. tion by Cu.sh.man and tlatcra 

docs not compare clo~cly with the illustration published by Galloway 

and R;:rniker or ·"1th my opecinens. The original description states 

that the tubular chamber bends back n..'1d forth on i toelf along a 

nearly straight axis. tfor!. tber Galloway and Rynikor speci::lens or r::y 

speci:.":lens posmrns this particular characteristic. The early ;)ortion of 

A:mmovertclla elorn;ata iD clo3ely coiled planispirally, and la.ter a 

portion is elon:,'ate and ir:te;:ularly meandering. 
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Boie proposed the name Psammophis (1827) as a ~nus of snake in 

the family Colubridae. Sohellwien (1898) proposed the name Psammoph1a 

tor a foraminiferal genus. Cushman (1928) introduced the name 

Ammovertella for the holll011ym. Actually. these foramini.f'ers exhibit a 

snakelike appearance. It is obviowa that Sohollwien was not aware of 

thia preoccupied name proposed by Boie when he uaed Paammophia tor a 

foraminiferal genus. 

Occurrenoe.--Armnovertella elongata 1• rare 1n the Blaokjaok Creek 

limestone member of the Fort Scott lime atone formation ( QL-12-D). It 

is alao found in the upper Pennsylvanian and lower Permian rook• ot 

Sutton County. 'fe:xas and 1a ~sent in the Graham formation of the 

Ciaoo group in Archer and Young counties, Texas. Thia species is 

abundant in the Atoka formation in Oklahoma. 

Genus TRE:FEILO.PSIS Cushman and Waters, 1928 

TBEFEILOPSIS ORANDIS (Cuahman and Waters)? 

Plate 1, fig. 9 

Turritellella grandis CUSHMAN AND WATERS, 1927, Ccmtr. Cushman I&b. 
Foram. ff.a., vol. 3, pt. 3. no. 46, p. 149. pl. 26, fig. 9. 

Trepeilopah grandia CUSHMA.N AND WATERS, 1928, Coutre Ouahman I.ab. 
Foram. Res., vol. 4, pt. 2, no. 59• p. 38, pl. 4, tiga. 12&, l2b• 13. 

The teat of Trepeilopsia grandie (Cuslman and Wateri)? probably was 

coiled around a productid or eoh.inoid epine or similar object. The 

tubular chamber is tightly ooiled 1n the early stages. The last 



portion of the tube bends back: and extends over the earlier coils 1n 

nearly a straight line. The length of the test ia 0.67 mm. and ita 

diameter is 0.53 mn. The greatest diamter of the tube is 0.21 mm. 

The exterior surface of the wall ia finely arenaceous. The aperture 

1a indistinot • and 1 t probably 1a at tbs end of the tubular chamber. 

Diacuseion.-Sinoe my apeoimen 1a badly weatbered and I a.m not 

sure of ita material, it has been referred with question to 

Trepeilopais grandia?. On the whole, it seems to compare closely with 

the desor1pt1an and illustration given by Cushman and ffatera (1928). 

The ceatr&l portion ot the teat ia almost completely tilled by 

mineralized material. 

Cooper (1g47) named another apeciea of Trepe11opa1a that ae 

!:. m1saias1ppiana. The description by Cooper closely compares with 

the one given by Cushman and Waten (1928a) for !.:. graz,.dis and w1 th 

mine. !:. misa1saipp1ana differs from!:. grandia (Cushman and Waters) 

b)' the marked ourTature of the latter port1011 of the tube and fr~ 

!.:. ep1rana Cushman and Waters by the flaring apertunr. • Aleo, it can 

be Hpa.rated from!:., m1aa1aaipf1ana b7 the ■ maller ■i1e, tighter coil, 

and the long taper of the latter. 
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Occurrence .--TNf!1lopa1a grandia? occurs n.rel7 1.n lansaa in the 

Little Osage sbale member of the Fort Scott limestone torma.tion (QL-6-B). 

It baa ??een described from the upper Strawn 1n Palo Pinto County, Texas. 
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Plate 1, fig. 10 

The test of A:nr.:iobaculit.es? ~ is pro· abl; f:•ec, crozier :;tw._c;ed, 

and large, having a l!i!ngth or 1.60 mm. The diar::et.er of the coil is 

O. 73 mm. and the ctiarr,eter of the tube ls :).63 rm::. T.1iis form shows 

two 3tages of gro-:,th ·;-ihich are coiled and t~'len uncoiled. In the early 

or coiled stage, the te3t L3 more or less tL;htl;r co:led ;.:lanispirally,, 

and the chamt-ers gr,dually increu,so in si '.e. At th~ end o.f the fifth 

or sixth chamber of the last tmorl, the shell becomes rectil:!.r1car. In 

are four rectilinear cha::ihers. The ;:;utares a.n:· cdst.Snct .:i.nli n,:;,rro;, in 

the rectiLnear sta;·.c b,lt in the coiled ; ort.ion the sutures arc ler.rn 

proi"ti.nent. The '1:xterio:r- L.::ish of' t.11e wall is smoath und c:mtains 

fine :Jand grains. The apert·.J.re l3 r:rol.:·abl;t ut the end of the te3t. 

!Jiscussi,m.-Thi!l for:n cor:ipares closely with the ill;.1::1tration 

given by Crespin and Par-r (l:147, p. 25, 27) for Ar..:mob.::i.culitiea woolnoughi 

from the Australian Perr.-.ian. My specimen is nearly flat on one side 

which may imiic:ate that the te:Jt ·,Nus attached to S:J~ f oreicn obJoct 

or was :!lubjected t0 compre3sLm. 1\)ss1.bl;r the shell was subjected 

to compre:Jsion because the sutures and chan:t:ers in the coiled portion 
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mine in the l'ollowin · reB::cets; the wall is ;nore coar:oely c:1renaccous, 

chamh,:rs seem to Le slL:htl:r ::1ore :l,1flatcd. in ceneral through::>ut the 

test and expand :no:·e rapidly i:1 the rectiltnear sta;_:;e. 

Occurrenc<:i.--A,;tt::oi:.1cuUtcs7 2.2..~. occurs rarely in ti1e Blackjack 

Genus ~:JmO'rHYH. ... Phillips, 1346 

Plate 1, figs. 11, 12 

Endothyra ameradaen.sis HAJ;U,'f0N, 1927, Jonr. ?i.1.leontology., vol. 1, 
p, 191 pl. 2, figs. J~.a-c. 

Haplo:)hragmoides ci:Jcoensis HAHLTuN, 1928, Jour. Paleontoloiy, 
vol. 1, ~-'• 307, pl. 52, fie. 5a, 5b. 

Endothyra amerudaensis GALLtXAY t1t1';D HAH.L1'0N, 1925, J,.mr. Paleontology, 
vol. 2, p. JL1-)1J, ;)l. 45, figs. '):,-c; ---> .VA.:l1'Hm, l?JO, 
Oklahom Oevl. SurveJ Bull. no. 53, p. 2D, pl. 1, fi~:. 12. 

The test of Endothyra·: a:;:ierad.aen:aia Harlton in free, almost 

plani!:!piral., small, and ha:::i a dianeter up to o.6J mm. The chambers of 

the te;Jt are ::slirhtly Glohula.:::- and the . cri;,her:r is nearly angul.iir. 

Tlwre are a.bout ten ch.cJ.r:.:bers in the last whorl. The chambers seem to 

undergo u greater j_ncrco.sc in size in the l,1:1t whorl than in the 

penulti~te ,morl. The t:Juturtls are di!Jtinctly deprtLiscd, and they 

radiate from the umbilical regLms. Ti1e crw.mbers of earlier coils arc 
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visible is sone specimens. The eaterior surface of the test is smooth 

and calcareous. The aperture is at the terminal wall of the laet 

chamber, having a high arched opening at the base of the chamber. 

Disousslon.-•Rndothzra:? ameradaensis haa a wide range 1n atze. 

Harlton (1927, P• 19) reported ln hia original description that 

specimens were found to haw a maximum diameter of o. 75 mm. later, 

he described soms Atoka apeoimens which possess a diameter of 0.35 mm. 

The oh.ambers 0£ the earlier coils of a few of my specimens are 

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

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

presence. 

Ooourrenoe .-Endot~a? ameradaenaia 1a common in the Blackjack 

Creek limestone member of the Fort Scott lim1stone formation (QL-12-E) 

and in the Amoret l1mstone :i:ember of the Altamont limestone formation 

(QL-17-B). 1'h1s species is rare in the Blackjack Creek limestone 

member of the Fort Scott limestone formation (QL-12-D), in the 

Higginavlllo limestone member of tbe Fort Scott limlstone formation 

(QL-18-A), in the Amoret 11.me,stone member of tbe Altamont limestone 

formation (QL-17-C and E), and 1n the Perry Farm shale member 

ot the Lenapah limestone formation (QL-24-A). It questionably occurs 

in the Altamont limestone formation (QL-29-A), and 1n the 

Perry Farm shale member of tha Lenapah 11.Imatone tormation 

(QL-2l•A). In Oklahoma, !:.!_ ameradaensis occurs in the Upper Glenn 

tormation 1n Carter County, and a.lso 1n the Atoka formation 1n 



Latir;:cr C ount:r. Thio :::pccie3 is cor.:::;..;.n in tho ,,cwolrn for::nat:!.on in 

central Oklahoma. 

!l.lrlton jn the Cisco formation, "''.astland County, Texas • 
• 

Plate 1 1 figo. 13, 14 

E:ndothyra media S'iATEES, 1?27, Jvur. Paleontology, vol. l, p,. 273, 
pl. h2, f:l;~3. lla., b., and. 12; ----, c:;:JH:i.Vi.:! A!1D ,:ATS~t.5, 
Texas Univ. Bull. no. 3019, P• 47, pl. 3, fies. 17a, 17b. 
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The test of 'Sndothyra? ,::edia Waters is free, nearly plan:lspira.lly 

coiled, convol~te, and largo, having a diaQeter o: 1.10 mm. and a 

thic}mcss of D-55 rm::i. The chambers of the test are moceratcl:{ 

inflated anc! the ;:;eripher-J is ·ucll rounded. There are nine cha.:7.tbors 

in tho la.st f.or-..ned nhorl of rnost spcc1mcns. The suturea arc distinct 

and d.eprenacd. Tho e::..-terior sur:f'~ce of the te!lt is 1~01...f.:h and 

calcareous. The aperture C..,lnsisto of a r....c.!e arche-d opening, a.."ld it is 

located at the terninal wall of the last chamber. 

Discusslon.-'!4-; speciroons of Endothyra? media corsip.:i.re closely 

with the de.s..cdption and figures given by Cushc:ian and :7aters (1930, p. 47) 

of speci::x,ns from tho Cisco Group of Texaa. Both species dirfer in a 

few re::ipects fron those originally de:;1eribed. The i.:a.IT.a.ton zpeci::.eru.1 

have more inflated chambers a."'1d the la::it chat,ber ia slightly more 

inflated tt1an the preceding 0nes. ·:.iater~ states that his llI•eci;:;:~n::i 

compare clo!Jel}' with tbe Canyon o;:,ecir::cno., and he decided to ;:1ace 

them under the sar:.e na.'!'.e. In general., the chambers of both the Ci~co 
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specimens and the Marmaton specimens are alightly more inflated than 

the original types. The original description also state3 that the 

sutures are slightly dep:reaaed and distinct. but tbs Xansa.a speoims:na 

poa1ea1 much more distinctive sutures. 

It 1s difficult to observe tbe difterencea between Endothyra and 

Plectogyra (1950} from external examination because the later whorls 

embrace the earlier on••• thus obscuring the pattern of earlier coils. 

A aagittal thin section of the test should be mde to determine the 

difference between these genera. Thin sectioning will show that 

Pleotogyra coils in a three dimensional spiral pattern. but Endothyra 

is almost planispiral. On account of the acarci ty of Endothyra? in 

.Marmaton rocks. it waa impossible to Dake thin sections. Most of the 

apeci.lmna seem to be nearly planispiral, and even the last chamber is 

in line with the preceding chambers. 

Ocourrenoe .•-Endothyra? media 1a rare in the Amoret limestone 

member or the Altamont limestone for1118.tion (QL-17-D), and in the .Perry 

Farm aha.le :member of the IA,nape.h Umeatone formation (QL-22-A). This 

torm questionably occur• in the Blackjack Creek 11me■tone member ot 

the Fort Scott limestone formation (QL-12-E and 16-A). and in the 

Amoret limqstone msmber of the Altamont 1i.m1Jatone formation (QL-l7•E). 

Also, !:_ media occurs in the Canyon group and in the lower Cisoo group 

of Texaa. 



Genus GLYP"'tlOST0IELLA Cushman and Waters, 1928 

GLYPHOST0MELLA TRILOCULUIA ( Cushman and ffaters) 

Plate l• t1g. 15 
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Anmiochilostoma (?) triloculina <.."USH.Mt\N AND WATERS, 1927, C011tr. 
Cushman ta1>:- i'oram. Res., vol. 3, pt. 3, no. 46, P• 152, pl. 27, 
tiga. 5a, 5b. 

Glyphoato?18lla triloculina CUSHMA.N AND WATERS, 1928, Cantr. Cushman 
Lao. Poram. Rea., vol. 4, pt. 2, no. 59, p. 54, pl. 6, figa. 
11-131 pl. 7, tig. l; ------, CUSHMAN AND WATERS, 1930, Texas 
Univ. Bull. no. 3019, p. 78, pl. 9, figs. 1•9. 

The test ot Glyphostomella trilocul1na (Cushman and Watera) 18 
,, 

free, nearly plan1ap1ral, and globular, having a diameter or 0.60 mm. 

and a thickness of 0.47 mm. The test oonaiets of three globular 

chambers. Two of the chambers are smaller and tbe other is relatively 

large. The sutures are deep and distinct. 1'1w exterior surface of the 

wall is amoothly finished and also finely arenaceous. The aperture is 

al1t-11kB and it occurs at the base of the chamber 1n the median llne. 

Diaouasicn.--cushman and Water■. (1927) orig1nally propoeed the 

generic name Ammoohiloatoma for 0lyphosto.mella triloculina. In aom 

respects £.:_ trilooulina resembles Ammoohiloatoma gal.eat&. Also 

!!.:, triloculina oomparea with Bradyina both having two al1t-11ke 

apertural opening• at the baae of the last chamber, a oharaoter 

particularly diagnostic of most species of Bradyina. In most cases 

the slit•like openings an larger and more numroua 1n apeotea of 

Bradyina than 1n .2.:_ trilooulina. 



It should be pointed out that Bradyina holdenv1llensia Harlton 

does not compare closalywith type species of the genus. 

Bra.dyina. nautiliformis Moeller for tho following reasons. The test 

of !:_ holdenvillensia is not truly trochoid, bas no distinctive 

u:nbilical area, and is not SynuDi'trlca.lly coiled. It is suggested 
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th&t !!_ holdenvillensis should be referred to the genus Glyphoetomella. 

Oeourrenoe.--Glyphostomella. trilooulin& oocurs rarely in the 

Blackjack Creek limestone member of the Fort Scott limestone formation 

(QL-12-E) and 1n the Worland limestone memb•r of the Altamont limestone 

formation (QL-8-D). It 1a also found below the Gurutight limestone of 

the Grahalll formation in Young County, Texas and in the Ciaco group of 

'le::caa. 

Genus ENDOTBlRAHELLA Galloway and Harlton, 1930 

ENDOTHYRANELLA ARJ&STROJIGI Plummer 

Plate 1, fig. 16 

Endothyranella armatrongi .PLUMMER, 1930, Texas UniT. Bull. no. ~19, 
P• Ia, pl. I, "rigs. 9a-c, 10, ll, 12a, 12b, 138., 13b, 14a, 14b. 
l5J -------, .I.EHMANN, 1953, Contr. Cushman Found., vol. 4, pt. 2, 
no. 82, P• 70, pl. ll, figs. 4•6. 

The test of Endothyranella armatrongi Plummer 1a free, croder 

shaped, bilaterally synmetrical to slightly asymmetrical, and smallJ 

having a diameter of 0.52 mm. and a length of 0.62 na. Thia form 

shows two stages of growth, coiled and then uncoiled. In the coiled 

stage, the chambers increase in size alourly, are inflated, numerous 



and slightly embraolng. There are seven to nine ohambors in the 

final whorl of the coiled portim, and one or two oh.ambers arranged 

in the uniaerial portion. They increase in aiae only al1ghtly 1n the 

rectilinear portion. The autures are distinct and depressed throughout 

the test. 1'he exterior surface is smooth and calcareous. The aperture 

ia endothyrine in the coiled portion. and in the rectilinear portion 

cansista of a anall circular opening at the end of the last oh.amber. 

D1acusa1on.--I found that my apeolmens are larger than the 

specimens described by Plummer (1930. !)• 18). The diameter giTen for 

Plummer apecimens are 0.40 mm. tor a fully developed coil and the 

length of three straight chambers ta about 0.35 mm. My description 

tor this foramini.fer compares closely with the original deacriptlon. 

Ocourrenoe.--Endothyranella armetrocgi occurs rarely in the 

Altamont limestone forme.tioc (QL-29-A) and queationably in the Amoret 

limestone •mber of the Altamont limestone formation (QL-17-E). Also, 

!:,. armatrongi has 'been found in the Ktneral Wells formatioc in the 

Strawn group. Texaa. !.:. armstrongi oceura commonly in tbe Glen Eyrie 

ebale of Colorado. 



ENDorHYRA.NELLA MINUTA (Waters) 

Plate l, fig. 17 
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Almnobacu11tes minuta WATERS, 1927, Jour. Paleontology, vol. l, P.• 133, 
pl. 22, t!ga. 3a, 3b. 

Endoth~ella m:1.nuta GALLOOAY AND RlNlKER, 1930, Oklahoma Geol. Surv. 
C ro. no. ~1, P• 14, pl. 2, figs. 5a-c, 6&-c. 

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

shaped, bilaterally symmetrical to slightly aaynmttrical, and small, 

having a maximum diameter of 0.45 mm. The entire length ot the test 

is 0.69 mm.• and the length o;f the rectilinear portion 1a 0.25 mm. 

Thia 1'01-m oxh1b1ta two stages or growth, coiled and then uncoiled. 

In the coiled portion, the chambers increase slowly in size, and they 

are slightly inflated, numerous, and slightly embracing. There are 

eeven to nine chambers in the final whorl. In the reot1llnea.r portion, 

there are thno or row- chambers arranged in a uniaerial manner, and 

they increase 1n size slowly. The external furrows are distinct and 

deep throughout the teat. The exterior surface of the test 18 smooth 

and calcareous. ?he aperture is at the end of the last chamber of the 

rectilinear portion and is circular. 

Diacusdcm.--Endothyranella minuta 1• closely similar to!:., powersi 

(Harl ton), but the tormer differs 1n being smaller and having fewer 

chambers to a whorl. !:. powersi hae eight to ten chambers to a whorl. 

and the chambers are more closely appressed. !.:. atormi (Cush.mm and 

Waters) from the middle Pennsylvanian of Texas, nay be conspeci.fic 

with !!_ minuta. !::_ e.rmatrcmgi Plummer and !.:_ minuta a.re similar 

except that the former ia larger. 
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Originally, Waters (1927, p. 1:33) referred Endothyranella minuta 

to the genus Ammobaoulites, but Galloway and Ryniker later referred it 

to Endothyrapella because it has a calcareous wall. The exterior 

surface, o:f most species of Ammobaoulites are finely arenaceous and are 

composed or agglutinated sand grains. 

Occurrenoe.-Endothyranella minuta ia common in the Amoret 

limestone member of the Altamont limstane .formation (QL-l7•B and C) 

and 1n the Altamont limestelle formation (QL-29-A). This species is 

rare in the Little Osage shale member of the Fort Scott limestone 

formation (CU.-:6-C), in the Anna shale member of the Pawnee 11:imstcme 

formation (Q.L-28-A), 1n the Amoret limeatcrie member of the Altamont 

limestone formati,on (QL-17-A and E) and 1n the lake Neosho shale m.,mber 

or the Altamont limestone f ormtian (Ql,..5-A), and questiOD.ably occurs 

in the Blackjack Creek l1mstone member of the Fort Scott lbeatone 

formtion (QL-12-D), 1n the Amoret 11mestone member of the Altamont 

limestone formation {QL-17-D) and 1n the Worland lime atone member of 

the Altamont limestone formation {QL-8-D). It haa been found in the 

Dorniok Hilla for.nation in Carter County, Oklahona. This species is 

wry scarce in the Atoka formation 1n Oklahon:a. 
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Family TEXTUL.\lUID.AE 

Subfamily TEXTULARI!N.AE 

Genus TEXTULAlUA Defrance, 1824 

TEXTULARL\ EXDUNA (E1obwald)? 

Plate 2, f'ig. 1 

Text1lar1a ex1.m1na EICHl'ALD, 1860, Letha.ea Roaaica, vol. 1, p. 355, 
pi. 22, figs. 19&-d. 

Textular1a eximina H.B. BRADY, 1876, Pal. Soc. Mon. SO, P• 132•133, 
pl. lO, f1ga. 27•291 -••-•--• CUSHMAll AND WATERS, 1930, Texas 
Univ. Bull. no. 3019, p. 53-54, pl. 4, f'iga. 9-11. 

The test or !extularia eximina (Eiomrald)? 1a tree, alsnder, 

elongate, and aharpely tapering, having a length of 1.18 mm., a breadth 

ot 0.51 mm. and a thiolmossof 0.45 l'.1111. the test 1a biserial. The 

test baa a1x QI' seven pairs of ohambera which gradually 1ncnaae 1n 

aiae in a uni.form mam'ler. The sutures are leas compressed and dis­

tinct in the early stages, but are more pranounoed 1n the later 

portion. The exterior finish of' the wall 1e rough and coarse, oon­

ta1ning cemented quarta gn.1ne. The aperture probably 1a e imple and 

ot textularian type. 

D1aouaa1on.-In some reapecta the general shape, arrangemsnt of 

chambers, and appearance of my specimen compares closely with Cushman 

and Waters (1930) description of 'l'•xtula.ria e:dmina except tor ita 

ai&e and aperture. Tbe aperture descr!~d by Cuamtan and Waters (1930) 

and the original description by Bichwald bas an arohod opening at the 
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inner margin of the final oh.amber• but my apeoimen does not haw thia 

type ot opening. My a pee !men possesses ""pore-like" openings, but they 

may not be true "pore-lilce" openings because these openings ay have 

been occupied by aand grains which have broken away. The •izes and the 

number of chambers of Cushman and Waters• apeoiDWns do not compare with 

my specimen. I found that my apeoimen baa a length of 1.15 mm. and 

possess about seven pairs ot chambers, but the apeoimena described by 

Cushm.n and Waters measures about 0.75 mm. and having up to ten pe.ira 

of chambers. My apeoim,n is broader than Cushman and Waters' specimens. 

Brady (1876) identified Textularia exL'llina from the Carboniferous 

of England and the Carboniferous of Russia. Cushman and Waters claim 

that the apecimena in the Cisco group of Texaa agree closely with the 

excellent .figures by Brady, which are :much more as.tiafactory than 

lUohwe.ld '• tigurea. 

Oocurrenoe.•-Textular1a esimina? 1a rare in the Blackjack Creek 

limestone member ot the Fort Scott limesta:>.e formation (QL-~1-A). Thi•. 

species also oocura in the Harp,rsville formation in & coal mine in 

the v1o1ni ty of New Castle, Texu and also in the South Bend shale 

member of the Graham tormat101l'l 1n Young COUJ1ty • Texu. 
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Genus FALAEOTEXTULARIA Schubert, 1920 

PALAEOTEXTULARIA? SP. 

Plate 2, fig. 2 

The test or Pala.eotextularia? !l?.!. is .free, very broad and bluntly 

tapering, having a length of 1.65 mm., a breadth of 0.91 mm. and a 

thickness of 0.67 mm. It is biserial throughout. The test has six or 

seven pairs of chambers which increase in size in a uniform .manner. 

The sutures are compressed, distinct, and nearly parallel throughout. 

The wall is rough and coarse, containing quartz grains. The aperture 

probably consists of a low central slit at the base of the apertural 

race. 

Disouaaion .. --My specimen seems to compare closely with 

Fa.la.eotextularia asper Cooper from the Kinkaid formation (Missiaeippian) 

from Johnson County, Illinois, in a few respects, but my specimen 

differs in aize, shape, and arrangement of chambers. !:. aser is small, 

bairing a length of almost O. 91 mm. and a breadth o£ 0.50 mm. and its 

sutures are more distinctly parallel and deeper. Also, the chambers 

oJ: !=_ UJ?!:!r a.re slightly amaller 1n proporti011 to the size of the test 

than my spec 1.miln. 

Palaeotextularia grahamensis Cushman and Wat.rs doe• not compare 

closely with my speoilDen because !: grahamenaia has a more narrowly 

tapering, elongated,. and a lightly smaller test. 

Harlton (1933• p. 11) desoribed textular1an type of tests from 

the Johna Valley shale of Oklahoma as Paleotextularia !.£:. The specimens 
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described by Ha.rlton dif.fer from mine in some respects. Harlton'a 

specimens are more robust, increases in size more abruptly, a.re 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• 

nesa of 0.58 mm. The di1J8nsions of both forms are very similar. In 

general, the arrangemant of chambers, deepness of sutures and general 

appearance of tho Oklahoma. and Kansas specimens oompa.re closely. 

Oocurrence .--Pa.laeotextularia? .!R.!.. 1s scarce in the Little Osage 

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

Genus CLIMACAMMINA H.B. Brady, 1873 

CLIMACAWlINA CUSH!IANI (Harltcm) 

Plate 2, figs. 3-5 

Cribrostomum cushmni .HARLTON, 1928, Jour. Paleontology, vol. 1, P• 308, 
pl. 53, figs. la•o. 

Climaoammina oushman1 CUSHMAN AND WATERS, 1928, Jour. Paleontology, 
vol. 2, p. 124-126, pl. 17, fig&. 1-3, 5-8. 

The test or Cl1maoamm1:na oushmani (Harlton) 1a free, slightly 

elongated,. and large. The largest speouman was found 1n the Marmaton 

rooks has a length of 2:.00 mm, a. breadth o£ 1.04 mm. and a thickness ot 

1.00 mm. This foraminifer ahowe two •tages of growth, which are biserial 

and uniserial. In the early or biserial stage, the teat ahows a typical 

textularian dewlopment or·ohambers which gradually increase in size 

from the earliest portion to the end of the biserial stage. This 
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foraminifer usually has six pairs of chambers in the biserial port!~. 

In the uniaerial stage, the test has two to .four chambers which are 

suboylindrioa.l in shape. The periphery in the biserial stages are leas 

romded. The sutures are distinct and moderately depressed 1n both 

stages. The exterior walls of the test are coarsely textured end con• 

tain numerous sand grains scattered at random.. In the biserial portion, 

the aperture is simple and textularian, but in the uniserial portion, 

the terminal •nall has a central rO\ttlded aperture s,.trrrunded by a series 

of triangular openings with apices toward the central apertui-.. In the 

final stages the apertures beoome irregular, lobed and elongated and 

are scattered over the whole outer terminal wall. 

Diseuasion.--Clinacamurlna cushman1 is easily distinguished £rom 

£:. oylindrice. Cush.'00.ll and Waters. During the juvenile stage, both 

sptcies undergo nearly the aruie apertural developmi,nt, possessing a 

textula.rian tYf$. A later stage with a single aperture in the middle 

of the face is .followed by a three-apertural stage• wh:toh has a small 

central circular aperture aur;.~ounded by a series of au or seven 

triangular aperture a with their apices toward the central aperture. 

At this point., the apertural development is complete for .£:. cylindr1ca, 

but not tor c. cushmani. In the t'in&l stages of C. oushmani the openings -----
of the aperture beoo:aa irregular, lobed, elongated., and .scattered over 

the whole outer terminal wall. In general., the apertural development., 

such as the apioes of the triangular openings or .£:_ oylindrica, is more 

regular than in C. CWJhmani. According to Cushman and Waters (1928) -----
£:. oylindrioa is also distinguished from c. oushmani by its elongated 
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and suboylindrical test. For example• in the adult stage of' £:. oylindrioa. 

the breadth and thickness of both are 0.60 mm. and have a length of 

2.00 mm •• but£.:. oushman1 has a length of 2.25 mm •• a breadth of 1.10 

mm.• and a thickness of o. 90 mm. 

A number of Marmaton speoimns of c. cushmani are alightly smaller 

than the ones found in Texas. 

Ocourrence.--Specimens of Cliim.ca.mmina cusbmani are mostly from 

ahale partings which are common in the Blackjack Creek limestone mmber 

ot the Fort Soott 11.uiuttone formation (Q.L-12-D, 12-E, 16-A, and 31-A) 

and in the Worland limestone member ot the Altamont l!matcne :formation 

(QL-8-D). This species is rare in the Blackjack Creek limestcne n1tmber 

of the Fort Scott limeatcme formation (QL-34-A), 1n the Myrick St&ticm 

limestone member of the Pawnee 11.mutme formation (QL-10-B). 1n the 

I.aberd1e U.mntcne mtmber of the Pawnee limstcne formtion (QL-9-A) 

and in the Worland limutane member at the Altamont 11:meatcne .formaticn 

(QL-17-H). £.:. ouahmani baa been found to oocur in the Millaap Lake 

formation of the Strawn,. fwnd in the middle Kickapoo Falls 11.mestme 

in Parker County, 'lexaa. 



Genus DECKERELLA Cushman and Waters. 1928 

DECMERELLA. CLAVATA Cushman and Waters 

Plate 2, tigs. 8, 7 
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Deokerella clavata CUSHMAN AND WATERS, 1928, Jour. Paleontology, vol. 2. 
P• l30, pl. 19, figs. l, 2, 5; ---•--• GALLONAY A.ND RYNIKER, 
1930, Oklahoma Geol. Surv. Ciro. no. 21, p. 22, pl. 4, figs. 15a, 
15b. . 

The test of Deckerella clavata Cushman and Waters is tree, large 

and elongated. The length of the specimens range up to a ma.xi:rmm ot 

1.68 mm., having a breadth of 0.83 mm. and a thioknttse around 0.58 mm. 

Thia foraminifer consists ot two atages of growth, biserial and uniserial. 

In the early or biserial stage, the test is highly tapered, slightly 

compressed, and the chambers show a distinct textularian development. 

The oham.bera gradually increase in size from the earliest portion to 

the end of the biserial stage. Usually this toramin.U'er bas around 

six pairs of ohambera in the biserial portion. In the un1aer1al stage, 

the test has two or three obambera which are almost cylindrical in 

shape. 'fhe periphery in the biserial stage are rounded. The sutures 

are distinct and slightly depressed in the biserial stage but are more 

depressed in the uniaerial stage. The exterior finish of the wall is 

coarse and rough, containing 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. 

Diaouasion.-•Deokerella olavata differs from D. laheei Cushman ----
and Waters 1n a few respects. In the biserial portic:11, D. olavata is -
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broader. more widely taperi~g. In general.~ laheei is longer than 

E.:, olavata. and consists of four or five uniserial chambers. whil• the 

latter has about two or three. 

In general. my specimens of Deokerella olavata are slightly smaller 

than the on.es deaoribed by Cushman and Waters from the Millsap lake 

formation of the Strawn of Texaa. The specimens described by Galloway 

and Ryniker from the Atoka formation were found to haw a length of 

2.00 mm. 

Oocurrence.-Deoker•lla olavata. has been found to be rare 1n the 

Blackjack Creek 11.mutone member ot the Fort Scott limestOl:18 f orm&tion 

(QL-12-D). in the Higginsville limestone member of the Fort Scott 
., 

limostoae formation (QL-e-D), in the Mine Creek shale member of the 

Pawnee limestone f'o.rmo.tion (QL-30-B), in the I.aberdie limestone mmber 

of.' the Pawnee limestone tormaticm. (QL-9•A), 1n the I.alm Neosho shale 

member of t}ae Altamont lL'Dtatone formaticm (QL-4-B), and in the Idenbro 

11.mestone DEmber of the le:napah limntone formation (QL-20-.A) •. In 

other looalitiea this species hAS been 1'cu.nd from the Klllaap take 

formation of the Strawn. in Parker County. Texas. It 1• also common 

1n the Atoka formation of Oklahoma. 
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DECJs;E.RELLA LAliEEI Cushman and Waters 

Deokarella lahe~i CUSBl4A?f A..'m I/IA'I'E:RS, 1928, .l'oUJ'. Paleontology, vol. 2, 
P• 130, pl. 18, figs. l•l4J pl. 19, f1ga. 3, 4, 6J ------, 
CUSHMAN A."ID ii':',1ERS, 1930, Texas Univ. Bull. no. 3019, P• 57, 
pl. 11, f1ga. 1-14; ---••• WARTH.IN, 1930, Oklahoma Geol. Surv. 
Bull. no. 53, P• 31, pl. 2, figs. 3a•b• 

The test ot Deckerella laheei Cushman and Waters 1a tree, large, 

and elongated. The length of the speo1mene ranges up to a maximum of 

1.77 mm., with a breadth ot 0.64 um. and a thiclmeaa of 0.&4 mm. Thia 

.foraminifer consists ot two prominent stages of growth from biserial to 

uniaerial. In tbs early or biserial stage, the test is slightly tapered, 

■ lightly compressed and the chambers abow a textularian development. 

The size of the ohambera increases greatly train the earliest portion to 

the end of the biserial stage. Thia foraminifer poaaeasee about ecrven 

or eight pairs of chambers in the biserial portion. The uniserla.l stage 

consiata ot tour to aix chambers which are aubcylindrioal in shape. The 

peripheral edge in the biserial stage are slightly angular. The sutures 

are not distinct and are only slightly depressed in the earlier part of 

the biserial portion. but an more comprss.sed and d1st1not in the later 

part ot the biserial and in the uniaerial atages. The exterior finish 

of the wall 1a coarse aild rough. In the terminal wall of t:be un1ser1al 

portion the aperture oone1sts of two elongated ell1pt1cal openings with 

a narrow part1 tion 1n between. 

Diacussion.-•Deckerella labeei differs from D. clavata Cushman and ----
Waters in a few respects. D. lahee1 is slightly more slender and more ----
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nearly cylindrical in form. In the uniserial stage, it poasesses up 

to the chambers while E.:. olavata has only two or three. D. ola.vata 

has greater breadth, particularly in the last portion of the biserial 

stage. Also, the biserial chambers of ~ olava.ta are slightly larger 

in size. The biserial portion of ~ olavata 1a more widely tapering 

than 1s D. la.heei. The e.pertur:,l area of both species are similar, ----
but they differ in size. The aperture of E.:. olavata is s.maller. 

Cocurrenee.-Deokerella labee1 1s common in the \Torland limestone 

amber of the Altamont limestone forma.tion (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 tbe Idenbro limestone member ot 

the Ienapah limestone formation (QL-20-A). In Texas, this form 1a 

found in the Graham tormation of the Cisco group 1n St.ephena County, 

and in the Wayland shale member of the Graham tormation .in Young 

County. In 0.kl.ahoma., it is ■care• in the Wewoka formation but ia. 

common in the Holdenville formation. 



Family OPHT~UIIDIID.AE 

Subfamily CORNUSPIRINAE 

Genus CORNUSPIRA Schultze• 1854 

CORNUSPIRA? SP. 

Plate 2. fig. 11 
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The teat or Cornuepira? !f.:. is planispirally coiled. compressed. 

involute, and somewhat large. having a diameter of 1.28 mm. Thia 

toraminiter wu probably attached to aome surf'aoe because one side of 

the test ia flattened and the other aide is alightly convex. Tho 

sutures are distinct' and deep. The wall bas a gritty appearance, 

containing fine sand grains. 

Disoues1on.-Becauae Conwapira? .!i?.!. ia rare. tull diagnosis was 

not poeaible. My apecian ccmparos closely with tho genotype species, 

.£:. thompaoni Cuahman and Waters. My apeoimen resembles £:. thompsoni 

in general ahape • form of test, coll and composition. · Hcwever, 

£:. thom;>!onl dil.fers from m::, specimen in having a smaller diameter and 

a amoothor wall. £:.!. .!£:. does not show tho prolooulus, the early 

chambers, or the aperture. £.:. tl¥>,mpaon1 1a one of the very tew coiled 

toraminifers which 1s convex on one aide and round on tb9 other, but 

most of' the other apeoiee ot Cornuapira are rounded on both sides. 

Some speoiea of Cornuapira. bave a diameter of more than 2.00 m. 

Oocurr-enoe. --Corn.us p1ra? !E.:.. ia rare in the Blackjack Creek 

limestone member of the Fort Scott limeatone formation (QL-12..E.) • 
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Genus ORl'HOV'i.RTELLA Cushman and Waters, 1928 

ORTHOVERTELLA? SP. 

Plate 2, fig. 12 

'I'he teat ot Orthovertella? .!R.:. is free, irregularly coiled, and 

twisted, having a diameter of 0.68 l'.11111. and the total length 1s 0.93 mm. 

In the juvenile stage, the tubular cha.nber may be close coiled, later 

becoming twiated into a confused mus. Finally, the shell becomes 

uncoiled and linear, piercing through the confused mass. The exterior 

surface is smooth and contains growth lines almost throughout the test. 

The aperture 1s probably circular, and appears at the end of the linear 

portion. 

Diaouasion.-My specimen of Orthovertella? .!l?.:. com.pares closely 

with the type species of Orthovertella, ,2.: protea Cushman and Waters • 

.2!1 !£:_ possesses growth line5, but other species of the genus. such 

aa .2.:_ Erotea and £.:_ sellardsi PlUJ'llilllJr, lack this characteristic. In 

another respect _2.!.!, .!R.:.. is unlike ~ irotea because 1t doea not seem 

to coil 1n nany definite planes, but £:.!. !R!. is irregularly twisted 

into a "'Gordian Inot." After the tube gnarled around a few timits, it 

beca.ma uncoiled end pierced through the contorted ma.sa of tube• 1n a 

linear manner. 

Oocurrence.-Orthovertella? .!E!. 18 rare in the Mine Creek shale 

member of the Pawnee limestone formation (Q.L-11-A) and in the Little 

Osage shale member of the Fort Scott limestone formation (QL-6-B). 



Ge.nus CALC!VER'l'ELLA Cushman, 1928 

CA.LOIVERTELLA ADBERENS Cushman and Waters? 

Plate a, tig. lS, 

Caloive:rtella a.dberens CUSHMAN AND WA11ERS, 1928, Contr. Cushman La.b. 
Foram. Ls., vol. •• pt. 2;, no. 69., P• 48•49, pl. 6, tig. 1. 

Ammovertella adherena (pa.rt) GALLO'iVAY AND RYNIKER, 1930, Oklahoma 
Geo!. Surv. Ciro. no. 21, ~• 10, pl. l, fig. 7. 

Calcivertella. adherena CUSHMAN AND WATERS, 1930, Texas Univ. Bull. 
no. 36!9, p. 66, pl. 6, fig. 4. 

?be test of Calcivertella adhe:rens Cushm&n and Waters? is 

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

The estimated total length of the meandering tube is a.round 3.50 mm. 
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The diameter or the tube near the end is 0.31 mm. In the early stages, the 

tube probably was coiled nearly planispirally. In the uncoiled portion, 

the tube zigzags •nd the diameter of the tube gradually increases in 

size. The exterior wall of' the test is a.mooth and finely arenaceous. 

The test possesses a circular type of aperture st the end or the tubular 

ohalnber. having a diameter of 0.25 mm. 

Discussion.-Gallowa.y and Ryniker (1930) changed the generic 

reference from Caloivertella to Armnovertella, but Cushman and Waters 

later (1930) retained the original generio reference in their paper on 

Texas forms. Galloway end Ryn1ker (p. 10) stated "whether or not the 

early undulating portion of the test is also coiled or merely undulating 

is ac.arcely of spec1.t1c • much lesa ot generic importance." The tube of 

the specimens deaodb&d by Cushma.n and Waters more or less zigzags rather 
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than undulates as indicated by illustration and description by Galloway 

and Rynilo!tr. Galloway and Ryniker specimens and to thoae of Cushman 

and Waters are not entirely similar. It is suggested that Gallaway 

and Ryniker should not have emended the generic name 1' rom Calc1 wrtella 

to Ammovertella• but they should haw given their specimens a iww 

apeciea name. 

I am not certain that my specimen is referable to Calc1vertella 

adherens? because of several reasons. It compares closely with the 

description ot Texas specimens by Cushman and Waters (1930• P• 66). 

having a irregularly coiled teat in the early portion. and a last 

formed tube that tends to becoma straight. My specimen does not einuate 

as strongly as the specimen described by Cusr.man a.rid Waters• it does not 

seem to be entirely attached because a large portion of the tube ia 

rounded,. and it has a peculiar sinuous ohan.ctertstic. there is a 

possibility that it may be a fossil worm. Sewral of the abovementioned 

specimens do not seem to be toraminif'ers and may be fossil worms. I did 

find several specimens of S;eirobia !E.:.. along with£:.. a.dherena?. More 

work is needed to reclassify several of these "ioraminitera", auoh aa 

Alllmovertella undulate., !:,. elongata.. Tol~ina inclusa, eto. • all of 

whieh exhibit sinuous oharaoteristioa and have growth lines. 

Occurrence.-•Ca.lc1vertella adherene? is rare in the Blaclcje.ok 

Creek limestone member of the Fort Scott limestone formation (QL-l2•D 

and l2•E) and in the Anna shale immber of the Pawnee limestone .formation 

(QL-28-A). This species wa.a tound rarely in the Graham formation of the 

Cisco group in Young County, Texas. It also oocura in the Atoka rooks 

or Oklahoma. 



l· am.Uy .i\ROCI-L\?,fiU1iIDAE 

Sub.family TEtRATAXINAE 

Genus GLOBIVALVULL'lA Schubert, 1920 

GLOB!VALVULIWA BISERIALIS Cushman and Waters 

Plate 3, figs. l, 2 
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Globivalvullna biserb.lia CUSliMAN AND ~·JATERS, 1928, Contr. Cushman 
La.b. Foram. Res., vol. 4, pt. 3, no. 61, p. 64-85, pl. 8, figs. 
7a•cJ ------, CUSHMAN AND nATERS, 1930, Texas Univ. Bull. no. 
3019, P• 70, pl. 8, £1ga. l•5J ------, GALLOifAY .AND RYNIKER, 
1930, Oklahoma Geol. Surv. Ciro. no. 21, P• 16, pl. 2, figs. lOa, 
lOb,.llJ pl. 3, figa. 2a•CJ -------, IE.HMANN, 1953, Contr. 
Cushman Found., vol. 4, pt. 2, no. 82, P• 73, pl. 12. figs. 10-12. 

The test or 0lobivalvul1na biserialis Cushman and Waters 1a free, 

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

to a maximum of o. 73 mm. and a maximum height ot 0.48 mm. The chambers 

of the teat are nearly oresoentic in appearance and are slightly in:f'lated. 

The chambers alternate on both aides of the elongate axis producing a 

biserial arrangemsnt on the dorsum. The final chamber is less inflated, 

and 1t extends nearly across the periphery. Each chamber of the test 

Oftlrlapa the preceding co.a~. Tb.a sutures are very distinct and deep. 

The exterior surtaoe of the teat 11 amoothly f inbhed and calcareous. 

The aperture is on the -ventral aide, oonsiating ot a more or lees 

orescent1o type of opening. 

Disouasion.--Globivalvulina b1aerial1s posa•saee a distinctive 

"braided" appearance of chambers which is.particularly diagnostic 
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of ·the species itself. The cha:nbars nr0 arrangod i.n a biserial manner 

along a nearly straight axis. ~ bis8rhlis is unlike other species 

such as G. bullo1des (Brady), £:. ~ He.rlton, 2.:., taaptankensis Rarltou, 

and G. ovata Cushll'.an and Waters, because it has more elongated and ----
slightly inflated chambers. The test of these other species possess 

more globular end more spherical chambers. 

Globivalvulina b1serialis and C. ovata are distinctly different 

because the ehe.moore of G. ovate seem to be normal to ea.ch other. 

Ooourrence.--Globivalv,~lina b1serialia is common in the Blackjack 

Cn,ek l:L."00~1tone me!:lber of the Fort Scott lineatone formation (QL-12•E ), 

in the Amoret limestone member of the Al ta.m.ont lines ::one formation 

(QL-17-D and E ), and in the Altamont 11:mestone formation (QL.-29-A). 

This speciee 18 rare in the Black.jack Creek limestone member of the 

Fort Scott limostone formation (QL-12-D and 16-A)., in the Arma shale 

member of the Pawnee limestone formation (Q.L-28-A), and in the Lake 

Neosho shale member of the Altamont limestone formation (QL-3-A and B) • 

.!!.:_ biserialis occurs in the Bunger limestone of the Graham formation 

and other Cisco group rooks of Te:-tas :.!ltd is common in the Atoka formation 

of Okla.hem.. This species b rare in th'! Glen Eyrie shale of Colorado. 



GLOBIVALVULINA OVATA Cushman and Waters 

Glob1valvul1na Oftta CUSHMAN AND HATERS, 1928, Contr. Cushman Lab. 
l''oram. Res., vol. 4, pt. 3, no. 61, p. 65, pl. 8, figs. 8a-cJ 
•------•, CUSHMAN AUD WATERS, 1930, Te:xaa Univ. Bull. no. 3019, 
P• 71, pl. a. figs. 6-llJ --------. IEHMA~"N, 1953, Contr. 
Cushman Found., vol. 4, pt. 2, no. 82, p. 73-74, pl. 12, figs. 
7-9. 
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The test of Globivalvulina ovata Cushman and Waters is free, more 

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

of 0.30 mm. The chambers or 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 distinct. The exterior aurtaoe of the 

test is smoothly finished and calcareous. 1'he aperture ta on the 

wntral aide, consisting of a more or less orescentic opening. 

D1souss1on.--Globivalvulina ovata differs from i:_ b1ser1alia 

Cushman and Waters in a few reepeots. It has broader exposures of 

chambers on the surfaoe and the biserial arrangmi,nt of chambers 1e 

lees pronounced. The test of G. bulloides (Brady) ia more oblong in -----
shape and the chambers are 1110re spherical and inflated than 1n £.:._ ova.ta.. 

The chambers of~ gaptankensis Harlton is mu.oh more nearly spherical 

than either G. ovata or G. bulloidea. Moat species of Globivalvu;1na 

a.re in the same general size range from o.:so to 0.50 mm. 
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Ocourrence.--Globivalvulina ovatu is ootnm.on ln the Amoret limestone 

member of the Altamont 11:mes·t;one formation (QL-17-E)., and is rare in 

the Amoret limestone member of the Altamont limestone r ormation (QL-17--D) 

and in the Lake Neosho member of the Alta!llOllt limestone formation 

(QL-3-B). ~ ovata has been found in the Graham formation of the Cisco 

group in Young County, Texas. This speci.ts la rare in the Glen Eyrie 

ahale in Colorado. 

Genus TETRATAXIS Ehrenberg., 1854 

TE'l'RATAXIS CONICA Ehrenberg 

Plate 3, figs. 5-8 

Tetrataxia conica EHRENBERG, 1854, Mlkrogeologie X..ipaig, Deutschland, 
P• 24, pl. 37 (group 11), fig. l2J -----•, HARLTON., 1927, Jour. 
Paleontology, vol. 1., p. 22-23, pl. 4, figa. 5a-d; •••-----, 
CUSHMAN AND WAl'ERS, 1930, Texas Univ. Bull. no. 3019, P• 75, 
pl. 7, figs. 2a, 2b, 4, 5a, 5b1 -------, LEIDIANN, 1953, Contr. 
Cushman Found., vol. 4, pt. 2, no. 82, p. 72, pl. 12, figs. 1-3. 

The teat of Tetra taxis coniea Ehrenberg is tree, conical 1n shape, 

with the central portion highly spired and forming an equilateral 

triangle 1n lateral view. Forty-four epeoimens were found to have an 

average diameter of 0.68 mm. and a maximum diameter ot 1.03 mm. These 

speoimens also have an average height ot 0.57 mm. and a maxi.mum height 

ot O. 75 mm. The form ratios of these t'orty,-.t' our apeoimena range from 

l.lOal to 1.4411, and the average ia l.24al. The chambers are numerous 

and. poorly defined in the earlier whorls, but become more distinct and 

are elongated in shape in ti. last few whorls. The sutures are barely 
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distinct in earlier stages but beoome more distinct and depressed in 

the outer region. '?he exterior surface of the wall 1a smoothly finished 

and .finely arenaceous. The aperture is on the ventral side and baa a 

simple and nearly triloba.te type of opening. The ventral area is 

slightly conoave in the central portion. 

Discussion.-Tetrataxia millaapensie Cushman and Waters dif'fera 

from !:._ oonioa in a tew respects. Its sutures are more distinct. the 

general size is slightly larger. and it has a sharper spire. 

The form ratios of both Tetrataxia oonioa and !:.millaapenaia 

are similar. Also. Cushman and Waters (1928a. P• 51) stated that 

.!:.. millsaensia 18 a. di■tincti-v&ly larger species and seems to be 

oha.raoteristio of zonoe in the lower Pennsylvanian. A large number of 

my specimens seem to compare closely with the specimens described by 

Ehrenberg. but they do not seem to compare with Cushman and Waters 

apeoimens from the Ciaoo group of Texas. for their apeoimons haw 

coarsely arenaceous exterior walls. 

Some apecimans or T. conica have been found to haw ratios greater 

than 1.4011. These high ratios are caused by weatherillg and by 

compression or sediments. The spire or most or my specimens lack the 

original sharpness. 

Occurrence .--Tetra taxis conioa 1a common 1n the Blackjack Creek 

limestone member of the Fort Scott limestone formation (QL...12•D and E. 

31-A and 34-A), 1n the B1gginav1lle limestone member of the Fort Scott 

limestone formation (QI,..6-D) and in the I&berdie limesta:ie member ot 

the Pawnee limestone formation (QI-9-A). This species is rare in the 
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Cherokee shale 6rvup (QL-12-A), !.:n the Blaokjaok Creak limestone mem­

ber of the Fort 3oott limestone formation (QL-12-C and 16-A). in the 

lilgg1nsvill$ limestone member of the Fort Scott li.msstone formation 

{QL-13-B). in the .:\nm. shale member of the Pawnee limestone .formation 

(QL-15-A). in tho Myrioz Station limestone l'lleIAb$r of the Pawnee limestone 

formation (QL-10-13). in the I.ake Neosho member of the Altamont limsstone 

format10l'l (QL-17-G). 1n the Worland limutone member of the Altamont 

limestone formation (QL-8-C and D) and in the Iden.bro limestone mDmber 

of the Lenapah limestone formation (QL-25-A and 2.6-A). It also ooours 

in the Anardarohe limestone of the Upper Glen~ formation 1n Carter 

County. Oklahoma near Ardmore. This species is well develop,d 1n some 

parts of the On.ham formation of the Cisco group in Young County1, Texaei. 

T. oonica is scarce in the Glen Ey:rie shale of Colorado. -
TE'l'RAT.AXIS CORONA Cuahn'lan and Wi,.ters 

Plate 3• tig. 11 

Tstrataxis corona CUSHMAN AID tlATERS• 1928• Contr. 0uahman tab. Foram. 
Res.• vol. 4-. pt. 3. no. 61, p. as. 67 • pl. a. figs. 10... lOb1 
•-•---•• CUSH.MAB AND WATERS• 1928• Jour • .Paleontology. vol. 2, 
P• 371, pl. 49• fig. llJ -----, CUSHMAN AND WATERS, 1930, 
Texas Univ. Bull. no. S019, P• 75-76, pl. 7, figs. a. 81 
----•-•• GALLONAY AND RYNIKE.fr:, 1930, OklahOIB 0.ol. Surv. Ciro. 
no. 21, P• 17•18, pl. 3, figs. 5a•OJ -•••--• LEIDU:NN, 1953• 
Contr. CMahman Found. vol. 4• pt. 2. no. 82, P• 72•73. pl. 12. 
figs. 4•6. 

The teet of Tetra ts.xis oorona Cushman snd Watere 1s free, nearly 

oonioal in ah.ape, with the oentr&l portion moderately spired. and tbs 

wter region is spreading and flared. The diameter ot a typical test 
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is 0.65 mm. and the l»ight is 0.20 u:im. In tho early stages. tll& chwn• 

bera a.re indistinct. but they ~ ,:-:,~ more distinct in the laat fp 

whorls. l'be exterior auri'a.0$ of tM wall is smoothly finished and 

finely arenaceous. The aperture la on the ventral side• having a. tri• 

locate ty:pe11 of opening. !he a.~rtural area is alightly convex in the 

central portion but; more f'lat in the outer portion. 

Dlsousa1on.--My speoimena compare closely with tho description 

giwn by Cushman and 1faters (1928b, P• 65• 67) but have a small cen­

tral prominent spire and lat.er spreading chambers. My apecmns are 

badly weathered and slightly compressed. 

'l'extrataxis aoutellA Cushman anc M,,ters differs from T. corona 

in having a larger diameter '1.nd a :uch am&llt>r Rpire e.nc 1 ts fo:'!ft 

ratio 1a nearly twice as large as !.:. corona. !:. scutella appears to be 

nearly flattened. 

Galloway and R.yniker (1930• P• 17) seem to haw a different species 

of ?etrata.xis rather than T. corona because lt doea not aeom to compare - ----
cloeelywith the original description and illuatr&tion or that form. 

Its lateral elope are not ae concave. Their species laoks a. distinctive 

ce:ntral spire. e.nd the sutures e.:-e very distinct throughout the "t'ntire 

teat even in the earlier whorls and 1 ta chambers are larger in bread •:h 

and less elongated. 

Oocurrenoe.--Tetra.taxis ooroua is rare in the Idenbro li..1nestone 

mamber or the Ienapo.h limestone formation (QL-25-A), This species 

questionably occurs in the Cherokee group shale (QL-32-A) and in the 

Lake Heosho shale msmher or the Altamont lixmetone formation (QL-3-A). 
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Thia form also has been found in the upper Pennsylvanian and lower 

Permian rooks in a well in Sutton County• Tsxas • Wayland shale member 

of the Grar.am formation in Young County. Texaa and it baa been found to 

oacur as high in the Cisco group as the Camp Colo.-ado 11:restone ot the 

~.leblo l'or.na.t1on 1n Colaman County. Texas. Galloway and Ryniker revealed 

the presence of this ror~iter in the At~ka formation of Oklahoma. 

T. corona has been found to oc::ur rarely in the Glen Eyrie shale of 

Colorado. 

TETRATAXIS MAXIJil Scbtllwien 

Plate 4. figs. 1. 2 

.re~r~taxis ma::xi.ma. SCBEU..~IEN. 1898• Paleontogr. Bd. 44. Lief. 5•8• 
P• 274• pl. 24, figs. 5-10; -----•, GALLOWAY AND HARLTON• 1928• 
Jour. Paleontology, vol. 2, p. 355, pl. 46, flga. 7a-d. 

the test ot ?etratax1a maxi.ma Sohellwien ia rres. its aides slope 

slightly inward, it 1a oonioal in shape with the central portion moderately 

epired, and it forms an isosceles triangle in lateral view. The diameter 

of two typical specimens nre round to have an average of 1.32 mm. md 

a maximum of 1.60 mm. Tbty also h&w an average height of 0.75 mm. 

and a maximum o!' 1. 00 mm. In the early stages the chambers are very 

narro-w and elongated, but in later stages they become slightly wider 

and more elongated. The autures a.re in general quite distinct. The 

exterior surf ace of the wall is smoothly f'iniabed and finely arenaceous. 

The complex aperture is located on the ventral aide. 



Discu.saion.-Tetrataxis ma.~ima con be distlnguish~d easily from 

T. maxima var. dEroressa Schollwien. It is only slightly depressed. -----
In lateral view T. ma:dmo. is nearly straight from the spire to tbe 

periphery. 
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Occurrence.-Tetra.taxis maxima is common 1n the 1lorland limestone 

:member of the Altamont limestone formation {QL-8-D). This species is 

rare in the Blac~ack Creek lilmatone msmber of the Fort Scott limestone 

for.nation (QL-34-A), 1n the Mim Creek shale member of the Pawnee 

11.m,stono formation (Q.I-30-B), in the Lake Neoaho shale member of the 

Altamont lizoostone formation (QL-5-A)., and in tl'Je .Perry Farm shale 

member o£ the I.enai)Qh 11.ms s tollS form& tion ( QL-24-A). It questionably 

occurs in. the Blackjack Cnek 11.ml!tatone member or the Fort Scott 

limestone formation (QL-12-D)., in the lake Neosho shale member of the 

Altamont llmatcme formation (QL-3-B). and in the 1&1-rdie limestone 

mam1-r o.f the Pawnee liastone formation (QL-9-A). !!,. maxima occurs 

in the Wapanucka limestone (ahale portion), Pittsburg County, Ok:lahom. 

1'ETRATAXIS MA..:U¥A VAR. DEPBESSA Sohellwien 

Plate 3, f1gs. 9, 10 

Tetra.taxis muima .!!!.:. depreaea SCEELUiIEN, 1898, Palaeontogr. Bd. '"• 
Lief. 5•6, P• 275, pl. 24, t1go. 11, lla; ---, GALLO«AY A.~D 
HARL?ON. 1928, Jour. Paleontology, vol. 2, P• 356, pl. 46, t1ga. 
8a-o. 

The test of Tetrataxis maxima~ dep:reaaa Sohellwien 1a free 

and more or leas conical 1n shape, with the oentral portion diat1notly 



spired. !n the et,r:!.y s :::'.\ges tho test is cone shaped. but it becomes 

more spreadin5 md fbrin6 L, tho h.ttor portion. The dia:netdr of 

' 
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thirty-nine specimens were found to havo an average of 0.86 mm. and a 

ma:d.mum of 1.15 mm. These speci:msns also have an average height of 

0.48 ::run. and a m...·dmum of a. 70 mm. The for::n ratios of. these thirty­

nine speci."!lens range from 1.60:l to 2.00:1, and the average is 1.85:1. 

The chambers are indistinct in the earlier portion but are slightly 

more distinct in the later atagea. The sutures are indistinct and 

slightly depressed. In some specimens the sutures are more distinct 

in the later portion of the test. Tr~ exterior surface of the ~all is 

s.!I'.oothly finished and finely arenao~ous. The aperture 1s on the ventral 

side, having a si:::iple and trilobate type of openlng. The vontrul aroa 

is slightly concave in the central portion. 

D1acuss1on.-Galloway and liarlton (1928. P• 356) gave the dimensions 

of their Oklahoma. B?)Cimens of 'l'etratuis maxima ~ depressa as follows; 

0.78 mm. in diameter and 0.34 mm. in height. The ratio of the Oklahoma 

forms average 2.3:1, but my specimens nwrage l.85sl. 

Tetr11.taxis corona. Cushman and Waters and T. conca."ffi Galloway md 

Ryniker differ from !!_ maxima .!!!.:. depressa in a few respects. They 

have more depressed and more d~atinctive sutUNa. larger chambers in 

proportion to size, and slightly smaller spire. Some speoimena of 

.!:. maxima !!!:,:_ depressa appear to be more dspreased near their periphery 

than others. 
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Occurr~nce.--Tetrataxis maxima var. depresaa is common in the 

Blackjack Creok limestone momber of the 1'ort Scott limestone forma+.ion 

(QL-34-A), 1n the Higginsville limestone member of the Fort Scott 

limestone tormat1on (Q.L..6-D). in the Arma shale member of the Paeee 

limestone formation (QL-19-B and 28-A), in the Amoret lLilfJstone member 

of the Altamont limestone formation (QL-17-A). in the Lake Neosho ahale 

member of the .Altamont limes toxie .formation (QL-l-B and 3-A), in the 

fforland li!llds·ton_. ::r.iember of the Altamont liatstona .formation (QL-17-H). 

in the JUta.:nont limestone .for.nation {QL-29-A) and in the Perry Farm 

shale member of the Le:aaplh lime~tone formation (QL-23-A and 24-A). 

'l'his species is rare in the Cherokee shale group (QL-12-A), 1n the 

Blsckjaok Creek liaetone member ot the Fort Scott limestone formation 

(QL-12-C, 12-D. and 31-A), in the Arm& shale member of tlw Pawnee 

limestone formation {QL-15-A, 19-A, and ao-A). 1n the Kine Creek shale 

member of the Pawnee 11.lDl!lstone formation (QL-11-A and 30-B), 1n the 

laberdie limestone member or the Pawnee limestone formation (QL-9-A), 

in the A::noret l1meatone amber of the Altamont limestone formation 

(QL-17•0-E). 1n the lake leosho shal~ member of the Altamont limestone 

formation (QL-3-B. 5-A. 8-A, 8-B, and 17-0), in the Worland limeatone 

naember of the Altamont limestone formation (QL.8-D) • 1n the Perry Farm 

ahale mamber ot tlw Lenapah limestone formation (QL-2t;-A and 24-B) and 

1n the Idenbro limestone member of the Lenapah 11.mutone formation 

(QL-20-A, 23-B, and 26-A). It queetion&bly ooours in the Blackjack 

Creek limestone member of the Fort Scott limestone formation (QL-12-E), 

1n the Iaberdie limestone member of the Pawnee 11:aaatone formation 



(Qi-11-B), in the 3andera aha.le formation (QL-14-A). in the A..~oret 

llmeatont, member of the Altamont 11.meBtone f'ormo.tion (QL-17-B), in 

the L'lk~ Ne~aho shale member of the Alt8.mont limeston~ formation 

(~1-l•A, 2-A, and 4-A) and in tho Perry Farm shale member of the 

L&napa.h limes ton~ formation {QL-21-A). !.:., !llll:Cima. .!!!.:,. deprtJssa has 

been found to occur in the ,Ys._pan1.1cka limestone (shale portion). 

Pittaburg County, Oklahoma. 

Genus POLYT.A..1IS Cushman and ffaters, 1928 

POLYTAXIS LAHEEI Cushman and l'latera 

Plate 4, figs. 3-6 
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Pol~is lahe~1 CUSHMAN AND WATERS, 1928, C?ntr. Cushman ltt.b. Foram. 
s., vo!. 4, pt. 2, no. 59, p. 51, pl. 7, fig. 7J --~--~, 

WAR.THIN, 1930, Oklahoma. Geol. Surv. Bull. no. 53, P• 26, pl. 1, 
tiga. 21a, 21b. 

The teat of Polytax1.a laheei Cushman and ·11aters 1a frse, sub­

ciroular, and plano-oonvex, with thd central portion narrowly ami low 

spired. The (la.meter or tour speoimi,ns average 1.40 mm. anC:, the ma:x1llllm 

dlamet&r is l. 77 mm. In the early etagt,s of the test, there •re two or 

three elongated polygonal chambers in a whorl, but tn. number of ohambers 

per whorl 1noreaae~ gradually from the central portion to tM outer portion. 

In the last formed whorl. there are six or sewn elot'!gated pc.lygonal 

chambers. In general, the length and width of the chambers 1ncrea.sea 

nearly proportionally !'ro:11 the sp1rs. Tl~ periphery is rounded. The 

sutures are very distinct and depressed throughout the test, except tm 
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low spired region. ln some sp~ci.:r.ens these sutures do not ehou well 

beca.use of :;eathering. The exterior surface of the wall 1; s.moothly 

finished and finely arenaceous. The apert~e is on the ventral aide, 

having a "'lery complex structure. ·rhe ventral side is slightly depressed. 

Discussion.--Cush..rnan and Waters (1925, P• 51) gave no reasons for 

er0ctin~ the genus Polztaxis. They ata·ted that species such as 

Tetratraxia multilocula.tu Cuahma.n and Raters {1927a, p. 153) sr.ould be 

kr..own o.s !!_ multiloculata. and Schellwien 'e Tetro.ta.xis uaxima ."2!.:. depreasa 

belongs to Polytaxi3. This change has been based on the fact that the 

later chambers are ap:-oadir..g and many chambers make a series about the 

peripheral cdgo. 

Tetrataxis rnltiloculuta differs from Polytaxis laheei in: a few 

reepec4::s. The later oh.ambers of !:_ h.heei ue much more elongated c.nd 

the ventral side of P. la.heel has triangular or polygonal projections ----
ot the chambers overlapping toward tr.e center. Cushman and 1iato.:-s alao 

etated that the genus has developed f~om Tctrataxis and npr~sented a 

til,'t!lcialized structure •. P. laheei has si.x chambers in the last whorl 

while T. mult_looulata Las twelve. In general both haw ths same size 

range. and the 83.l!le OMra~terietice, structures and form. 

Warthin (1930) states that Polytaxis laheei is distln£uished from 

f',. Dlltiloculata~ which occurs in slightly high,,r beds in Texas. by its 

thin •d&e6 and <1epresse d unthickened sutures. 

Occurrence .-•Polytaxis lahe~,i is common in the Riggins ville 

limestone member of the Fort Scott limstone formation (QL..6-D), in 

the Anna shale member of the Pawnee limestom formation (Q.L-19-D), in 
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the Myrick Station limestone amber of the Pawnee limestone formation 

{QL-10-B), in the laberdte limestone member of the Pawnee limestone 

formation (QL-9-A), and in the Worland limestone member or the Altamont 

limestone for1ru,tion ( QL-8-D). Thia species 1s rare in the Blackjack 

Creek limestone member ot the Fort Scott limsstone formation (QL-12-0 

and 12-E) and 1n the Worland limestone member of the Altamont limestone 

formation ( Q.L-8-C /, and questionably occurs 1n the Kine Creek shale 

member of the Pawnee liastone formation (QL-ll•A) and in the Lake 

.Neosho shale member oi' the Altamont limestone formation (QL-8-A). 

!.:. laheei also ocours in the Millsap Lake tonmtion of the Strawn 

group in Parker County, Texas. It is common in the Holdenville formation 

1n Oklahoma. 

Family PLA.COPSILIN!DAE 

Subfamily PI.A.COPS ILIXIIiAE 

Genus PLACO.PSILINA d'Orbigny, 1850(1849 .MS.) 

PLACOPSILINA. CISCOENSIS Cushman and Waters? 

Plate 4, tig. 7 

Placopailina oiscoensis Cushman and Waters, 1930, Texas Univ. Bull. 
no. 36!9, p. 14, pl. 12, fig■• 7, 9. 

The teat of Placopailina oisooeniia Cushman and Waters? ia attached 

to a calcareous surface. The chambers a.re hem1apher1oal in shape 

having a diameter around 0.40 mm. Tbs length o!' the specimen 1a 0 .. 55 mm., 
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and the c.h&;nbers are arranged in a. llef.ilrly uniserial manner. The sutures 

are not well defined because tne chambers are not in contact with one 

another. The wall is rough and ooar~a. and it contains very fine 

arens.oeous materi:a! w1 th calcareous cement. 'l'he aperture ia unknown. 

D:lscu~sion.--It it! in-taresting to note that there are more than 

fifty epeoies of Placopsilin& compiled by Elis.a and Messina (1940). 

Several of the spociss do not seem ·to belong in this genus because or 

the arrangen-ent -md shape of their cha..:nbers and type o:i: s\.tures. ll'or 

example. the type species P. oenomona d'Orbigny does not even resemble -----
my epecimen because the first few chambers of the test are slightly 

coiled and the suturer.: are less dititinct. Also the ohamben are not 

he.miepheri.oal or globular. Also !!_ cornuta Terquem doea not resemble 

either the type speci:nen or my specims.n. The tt1tat o:f P. cornuta. is 

elongated. Since thare a.re ms.ny diuimilar .f'orma. thia genus require• 

further study. 

Ocourrence.••Plaoopa111na ciscoensia? ia scare$ in the Blaokjaok 

Creek 11:tm~tone member or the Fort Scott lill¥3stone formation (QL-12-D). 

It baa been found in the Graham f oi•ma:t.ion of the Ciaoo group in Young 

County, Te,::ae. 



Family (1.iEC.'E.R'£AIN) 

Subfamily ? 

Genua TUBERITINA Galloway and Harlton. 1928 

TUBERITIU. BULBACEA Galloway and Barlton 

Plate 4, tiga. a. 9 
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Tuberitina. bulbaoea GALLOt'iAY AND BARLTON,. 1928, Jour. Paleontology, 
vol. 2, P• 346-M?, pl. 45, figs. 8a-dJ ------, COSIDiiAN AND 
NA1'ERS, 1930, Texas Univ. Bull. no. 3019, P• 78-79,. pl. 9, figs. 
10-l4J •-•--, GALLOWAY AND RYNIXER,. 1930, Oklahoma Geol. Surv. 
Ciro. no. 21. 1930, Oklahoma Geol. Surv. Bull. no. 53, P• 29, 
pl. l, fig. 22. 

The teat of Tuberitina bulbaoea Galloway and Harlton 18 tree, more 

or lees tla11k-sha;,ed, having a thiok neck. 'l'be ohamber baa a thickness 

or 0.40 mm. and a length o~ 0.48 mm. fll8 total \ength ot the test 

including the "neck region"' range up to 1.15 mm. Tb& exterior surface 

of the teat 1a slightly punctate. 

Diacusaion.--Acoording to Galloway and Barlton (1928, P• M6) 

the bulboua chambers ot Tuberitina bulbaoea probably were att,ached to 

pl.ante by a be.aal disc. 

It 1a po&i31ble tba the apertures or toramen were filled by 

mineralization. Galloway and Barlton state that it 18 unwiual tor a 

toram1n1.fe:r to laok foramina or an aperture. 'l'h8y also pointed out 

that very small mural porea were round and the•• are obaoure and scarcely 

visible 1n thin eect1ons. Tuberitina bulbacea resemble in shape the 

aporangia of mildews and other Fungi, but the oe.lc.areows perforate 

walls resemble Foraminif'era. 
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Colonial forms of Tuberitina bulbacea have not been found in the 

Marmaton rocks in which two or more chambers are separated by thick 

neoks in an irregular uniserial arr&n6ement as reve~led by Galloway ..... ___ ~ 

and Earlton (1928. p. ~46). 

Harlton originally inoludet species of this genus wider the genus 

Archaelf1£iena (1927, p. 24). It seems that !=_ parkeriana is aynomoua 

with the three species !:_ kansa.sensis, !!_ adaensis, and !.:_ plu.mmerae. 

Occurrence.-Tuberitina bulbacea 1a common in the A."llOret limeotone 

member of the Altamont limestone .formation (QL-17-A) and rare in the 

Amoret limes~one member of the Altamont limestone formation (QL-17-C). 

In OklahoJNL, this apeciH oocurs 1n the Anadarche limestone of the 

Upper Gle:cn formation in Carter County, 1n the Atoka formation 1n 

La.timer County and also abundant in the Holdenville formation. It aleo 

ocoure in the Cisco group. rocka of Texas. According to Galloway and 

Harlton (1928, p. 347) this species 1s very widespread in both Oklahoma 

and Texaa, where it is found in the lower and middle Pennsylvanian rooks. 



REGISTER OF COLLECTING LOCALITIES 

~ Countz 

Locality QL--11 .lff corner of Section 33, T. 21 s •• R. 24 E. A amall 

ditch outcrop on the eaat side ot a north-aouth aeotion gravel 
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road which is situated on a lOlf south-slope. This expcaure 1a 

located about 6½ miles weat of Pleasanton. the Altamont lb1estone 

an.ii Bandera sb&le formations are fairly well exposed. The composite 

samples were taken .from the lake Neosho shale member. The total 

thickness.of the expoaed outcrop is about 12 feet. 

Sample Q.L-l•A1 !!!!_ !feoaho shale ia light oli"N-)"'llow to dark 

gray in color• ola,ey, hard when dry and gummy when wet. 

Thia six inch composite sample waa taken at a poini: four 

inches above the base of the Lake leoaho shale. The washed 

sample is composed or common conodonta • brachiopods • and 

produotid apinea, and rare orinoid atema. Foraminifera 

include questionably Tetratax1a maxima~ depNssa. 

Sample QL-1-B• !!!!_ l'leoaho shale ha.a the aame type of shale aa 

above• except that this ee.mple oontaina ;who:i!phatia nodule a. 

This a composite shale sample of the upper six inohea of the 

Lake Neosho shale member. The washed sample 1s oompoeed of 

common small braohiopods, braohiopod fragmnta, bryozoana, 

conodonts, and crinoid stems. Foraminifera include common 



Tetra.taxis maxima!!!.:. ~saa, and ran Ammodiacua 

semiconstrietus .!!!:.!. Nri_ularia, and fusulinida. 

Locality QL-2a Near the center or south line of BE,i of Section 8, 

T. 22. s., R. 24 E. A roadside outcrop on the crest ot a small 

hill on a north-eouth section road. Thia outcrop 1a about li 

milea northeast of Mound City. A old Jlias.)uri Pao1t1o Railroad 
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bed outa through the outcrop in an eut-north-east--weat-south­

west direction. There 1a a amnll farmhouse on the ea.at aide ot the 

road about 75 feet south of the old railroad bed. In general the 

Altamont limestone and Nowata shale formatlona are not well exposed 

here and only 10 feet are Tia1ble. 

Sample QL-2-.A: ~ Neosho shale is light olive-gray in color, 

crumbly, clayey, and soft. This is a compoe 1 te a hale sample 

ot the upper sewn inohea of the LeJm Neosho shale. The 

wuahod a ample is composed of common conodont~, rare ostracodea, 

small braohlopoda, and orinoid etema. Foraminifera include 

rare Ammodiscua semiconstrictua ~ regular1a, and questionably 

Tetrataxis maxima.!!!.:. depressa. 

Locality QL-31 SW;t ot Section 12, T. 23 s., R. 23 E. The natural 

exposure occurs in loose• small, thin breooiated•like mu see in a 

pasture along a amall intermittent stream bank on a low aouth 

slope between 50 and 150 feet north of a east..,.eet eect1on road. 

The Altamont limestone and Bandera ahale formation are exposed. 

The up~r part of the Alta."DOnt limestone are wry well e.xposed in 

a nearby quarry just about 100 teet east of the abovementioned 
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expoaure. Two composite samples were obtained from the Lak.9 

Heoshe shale mmber. 'l'he total thiokneas of the exposed outcrop 

is about 20 feet. 

Sample QL-3-A: lake Neosho aha.le 18 light greeniah. in color• -------
crumbly. and ola)'ey. oontaining phoapha.tio nodulea. Thia 

composite ahale sample was taken from the lmrer three 

inches of the lake Neosho shale. Tba washed residue is 

composed of common bra.ohiopods. brachiopod .fragments. and 

produotid spines. and rare bryozoane. and orinoid stems. 

Foraminlfera include coll'lmOD tusulinida. and Tetrataxie 

maxime. .!!::.!. depresaa, and rare Glob_iva.lvullna biaerialta. 

and questionably Tetrataxia corona. 

Sample QL-3-Ba .!:!!!,. Neosho shale 1s light-gray in color. crumbly 

ola)'ey. soft, containing phosphatio nodulea and maasee or 

Chaetetes .!E.:. Thia com.posit. shale sample was taken from 

the upper three incbea or the Lake lfeoaho ahal•. Tbe washed 

residue contains common bryozoans. small brachiopcd•• and 

orinoid stema. and rare echinoid spines. Foramin1fen. 

include rare tusulinida• Glob1T&.lvu11n& b1aer1a.lia, o. ovata, -
and Tetrataxia maxilfle. .!!!.:.. depreaaa, and queetionably 

'l'. ma.xi.ma. ----
J3ourbon Countz 

Locality QL-4, lear the center of weat•line of Section 30• T. 2~ s •• 

R. 24 E. A small outcrop occurring alongaide the east aide of 
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north-south gravel sect1~n road on a ateep south slope. The 

exposure 1s looated about one-half mile nc.rth of the h1gbwe.y 

junction of K-7 and 31 and ia alao li mi.lea north of Harding. 

Power lines overhang the outcrop am 1t is di'lgonally aoross .t'rom 

& farmhouse which is on the west aide of the road. Altamont 

limestone and Bandera shale formations outcrop at this locality. 

Samples were collected from the Lake Neosho shale which overlies 

the Bandera. shale. Amoret limestone member is missing here. Thia is­

a twenty foot exposure. 

Sample Q.L-4-A, lake Neosho shale is olive to gray 1n oolor. ola.19y. 

flaky. hard when dry. gummy and sticky when wet. The composite 

shale sample waa talcen from. the second a ix inches from the 

base of tbs Lake Neosho shale. The washed sample 1a composed 

ot oonunon conodonta and productid spines, and rare small 

braohiopods. F'oramini.f'era include questionably Tetrataxia 

maxima~ depreasa. 

Sample QL-4-Bs Lake Neosho shale ha.a the aa• type of shale as 

mentioned above. Thia composite shale 1ample waa taken from 

the tourth six inches which 1• below the Worland limeotone. 

The washed residue 111 composed of common ostracod••• eonodonts, 

and holothurian elements. and rare bryozoana. bra.oh1opods. 

and echlnoid api.nes. Foraminifera include rare Deokerella 

clan.ta. 
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Locality QL-5: Slighbly north of SE corner of Section 33• T. 24 s., 

R. 23 E. A roadside exposure on the west side of a north-south 

section roe.d on low north alope. It ia atout 50 feet south of 

the Little Osage Riwr culvert. The outcrop is about ~ miles 

east ot Fulton. > .. bout 15 feet of Altamont limestone and Bandera 

shale formationa are exposed here. Twc corp.poaite eamplee were 

obtained from the Lalm Neosho shale. The Band•n. :hale is 

extremely blookly whioh ia a diagnostic ~eature or the lower 

part of the outcrop 1n th.:.a locality. 

Sample QL-5-A: Lake Neosho abs.le 1s )"lllowish-gray 1n co?.or, -------
thick plate-like• and gummy when wet. Thia is a composite 

sample of the upper one toot oi' the .Lake Neosho 1hale. 

Tho washed sample is composed of common or1noid stenis, and 

s:n:all brachiopoda. and rare holothurian elemnta and oonodonts. 

Foraminifera include rare Endot;hyraMlla minuta. Tetratuia 

m.xima, and!:. maxillla .!!!!_ <!epreasa. 

Locality QL-6a ~ll¼ of Seotion 19• T. 25 s •• R. 25 E. This is a 

recently quaJ"J"ied outcrop which ia 50 feet ea.at or a north-south 

road and it 1a appro.ximtely one mile north or tbe center of 

Fort Scott and ia abc-.it one-half' mile aouth-eaat of highways 

u. s. 54 am 69 junotion. The members ot tbt Fort Scott lilDsatone 

formation range from Little Osage aha.le to Higginsville limestone. 

The Higginsville limaatone is very maaa1 ve in the upper pirt and 

bedding plane• are indistinct. Sewra.l composite eam.plea were 

obtained 1'rom the Little Oaage shale and H1gginav1lle limestone. 

The total thiclmeaa or the exposure is about 10 feet. 
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Sample QL-6-A: Little Osage shale is black 1n color. plate-11.lce, 

, hard, end containing a fn small phosphating conoretiona. 

This seven-inch composite ahale aample was obtained from a 

position ten inohea below the Houx limestone. The washed 

residue 1a composed or common braohiopod fragments. and 

pyri tized product id spines• and rare brJ'Ozoana • Foraminitera 

include rare Amrnodisoua aemioonatriotua ~ regularia, and 

Tolypam..una con.t'ua a. 

Sample QL-6-Bs Little Osage shale hae the awiie type of shale as 

mentioned above. This is a two inch composite shale sample 

which was taken just below the base of the Howe limestone. 

The washed residue 1a composed of' common oonodonts, bryozoens, 

crinoid stems, small braohlopoda, ostracodea, and productid 

a pines. Foraminitera include rare Ammodiacus sem1oonstr1ctua 

.!!!.:. regularia, Orthovertella? !E.:.,, Trepeilopais grandia?, 

Tolypamm:S %1,!f: oonfuaa • and Tolypamm1n! incluaa. 

Sample QL.6-Ca Little Osage shale 1s ore.nge•ll"llow 1n color, 

ehaly, crumbly and aott. Thia ia a composite ahale sample 

ot the upper three inches of the Little Osage shale just 

below the baae of the Higginsville limestone. The waahed 

residue is oompoaed ot common oatraoodea, productid epinee, 

and small braohiopoda, and rare bryozoana, and oonodonts. 

Foramin1.fera include rare Ammod1acua aemioonatrictua .!!!.:. 

regulnru, Endothyranella minuta, Palaeotextularia 1 !E.:.• 

and Tolypammina oonfuaa. 
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Sample Q.L-6-D: Higginsville limestone contains a yellow• clayey 

to limy. soft to hard she.le. The shale sample waa collected 

from various bedding planes of.' the limestone up to &bout 

three feet above the base. Tlle washed residue is composed 

of abundant bryozoana. common crinoid stems. produotid 

spines. small brachiopods, echinoid plates, and rare 

echinoid spines. and ostracodes. 1"ora.ad.n1fera include 

common Polytaxis lahee1. Tetra.taxis oonioa, !.:. maxi..m ~ 

depresea, and rare Deokerella clavata. 

Locality qL-7i SE or SW or Section 19. T. 25 s., R. 25 E. An 

excellent exposure of the Cherokee shale group and Fort Scott 

limestone formation 1n the Missouri Pacific Railroad out in the 

city of Fort Scott about 5C-O feet east ot the .Missouri Pacific 

Railroad depot which is just east of highway U~ s. 54 and 69. 

The railroad classifying yard 1a just west of the 75 toot cut. 

This is the type locality of the Fort Scott 11.mestaae formation. 

Sample QL-7-A: Little Os&.§e shale is black 1n color, slightly 

fissile, and hard containing small phoaphatic concretions. 

Thia is a six inch oompocite shale sample which was taken 

just above the Summit coal. The washed residue is composed 

of common 1ma.ll gastropods. produotid spines, and ostraoodea. 

Foraminifera. include rare Tolypamm:lna oonfusa. 
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Locality QL-8: SW{£E¼ or Section 24 and NE:tJIE! of Section 25. 

T. 25 S., R. 22 E.; NW¼NVf,¼ of Section 30, T. 25 E., R. 23 E. 

Outcrops of Altazion~ limestone formation in an ~rea about two 

miles east of Uniontown exposed on north e.nd south aides of old 

highway U. S. 54. Local! ty tor sample QL-B•A (EW:t,NW¼ of Section 

30, T. 25 s., R. 23 E.) 1s on the south side of the highway on a 

wes~ slope. A sample was taken from the .Lake :Neosho shale. 

Locality for samples QL-8-C and a-c {SWtSE4 of Section 24. 

T. 25 S., R. 22 E.) is on the north side of the highway in a 

barnyard particularly in the west part of it. The barn is 

situated about 50 to 75 feet ea.at of t:he outor,;,p. Sample QL-8-D 

was obtained 75 feet east of the barn in a pig •a sty on a low 

west slope just east of a small intermittent stream valley. 

Locality for sample QL-8-B (NE,¼NE¼ or Section 25. T. 25 s., 

R. 22 E.) ia along a St. Louis and San Francisco Railroad out 

which 18 south of the highway. The railroad bed is about ten 

feet below the road and it 1a not readily visible from the road 

because of dense vegetation. 

Sample QL-8-A: ~ Neosho shale 1• light olive•yellc,w in oolor. 

crumbly, bard. and containing a rf!JV/1 phoapha.t!o nodules. 

Thia is a composite sample of the entire thickness of the 

lake Neosho shale. The washed residue 1s composed of 

common orinoid stems, achinoid spines. ostraoodea, and 

produot1d spines. Foramini.tera include common tuaulinida, 

rare Tetrataxis maxima~ depressa, and questionably 

Polytaxis lahee1. 
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Sample QL-8•B: ~ hoe ho ehale has the same type of a hale as 

mentioned above. Thia is a composite sample of the entire 

thiokness of the Lake Beoaho shale. The washed residue is 

composed of oo:.nmon ech!noid spines. ostracodes. and produotid 

apinea. Foraminifera. include common fuaulinid•• and rare 

Tetrate.xia ma.xi.ma..!!!:.:. depresaa. 

Sample QL-8-C s ·,'Jorland limastone contains a dar:.: gray, slightly 

plate-like, and hard shale. Thia sample waa taken .from a 

0.3 foot parting which is .line feet above the ba.■e of the 

limestone. The washed residue ia composed of ran conodonta. 

Foraminifara inolude rare Ammt>d1sous aemiconstrictua var. 

regula:.·it. • Polytaxis laheei. and T~trataxis oonica. 

Sample QL-8-D: Worland 11.uatone contains a slightly )19llOllf1ah­

gn.y, limy and ha.rd shale. Thia a ample wu taken from a. 

two inch parting from the upper portion of the Worland 

limaatone. The washed sample 1a composed of common brachiopoda • 

oriAoid stema, and echilloid spines, and n.re bryosoans. 

Foraminif'era include common Climaoammina ouahmani, Deckerella 

lahee1. Polytaxia labee1. and Tetrataxis maxima. rare 

Glzyhoatomella trilooulina. Tetrataxia conioa. Tetrataxia 

maxima.:!!!.:. depreasa and Tolypammina oonfuaa. and questionably 

. Endothp-anella mi:nuta. 

Locality Qt.9a lie&r the center of south line of SE¼ ot Section 10. 

T. 26 S. • R. 24 E. An excellent exposure of the Laberdie liuatone 

member of the Pawnee limestone £ormat1on on the north I ide of 
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highllt'ay K•39 about two miles east o£ Ronald. The lower meul°bers 

of the Fane• limestor:i.e formation are not well exposed, but out­

crops are aeen on a low east a lope. Two samples were obtaiz,.ed 

from the she.lo-parting of the laberdie lime1tone. 

Sampl-, QL-9-As La.berd\e limestone contains a light yellow-gray. 

mottled yellow, 1l1ghtly limy. plate-like, and aoft shale. 

Samples were obtained from a two inch parting in the laberdie 

limestone which 1s 84 inches above the b._.e. The wa.ahed 

reaidue·is composed of common bryozo~na, crinold stema, and 

oonodonta. and rare braohiopod fragments, and o!"inold plates. 

Foraminifera include common Polytaxia la.heel, and Tetrata:xia 

conica~ rare Ammodlaous semioonatrictua ~ regularia, 

&lima.cammina cuahmani, Deokerella olavata, fu.aulinida, and 

!:. maxima .!!!::. depreua, and questionably !:, maxima. 

Locality QL-10., Near the center of the south line of Section 8, 

T. 26 s., R. 24 i. A road,1de expoaure of the Pawnee limestone 

and Labette aha.le formations on the north side of a ea.at-weat 

blacktop highway K•39. The outcrop is a1tuated on a east alop,t 

and it 1a about one mile out of Ronald. About 20 feet or the 

formationa are expoaed. Sample• were secured from the Anna shale 

and t--om the aha.le parting uf' whe !iyriok Station limatone. 

Sample QL-10-A a ~ aha le 1a buf't to dark gray in oolor • plate-

likB, and e lightly oarbona.oeoua. Thia ia & oompoa 1 te sample 

from the upper one 1noh of the .Anna shale just below the 

Myrick Station limestone. The washed residue is composed of 



78 

common oonodonts, and productid spines, and rare bryozoans, 

and eohinoid spines. Foramlnifera include rare Ammodisous 

semioonstriotua var. regul aria. 

Sample QL..10-Bi Myrick Station limestone contains a yellow, 

limonithed, and a lightly granular shale. Thia sample 1a 

fr~ a one to three inch discontinuous shale parting about 

24 inchea from the baae or 'bhe limestone. The washed residue 

la composed of common bryozoans, braohiopoda, and crino1d 

stems, and rare conodonta, product-id a pines, and eonino1d 

pl.a tea. Foraminitera include common fusulinida, and 

Polytaxia laheel, rare ArmlodJ,aous semicoutrictua !!!:!. 

regularia, 011.maoammi:ca euehmani, and 'l'etratax1s oonioa. 

Locality QL-111 Near the center of Section 7, T. 27 s., R. 24 E. A 

20 toot exposure of the Pawnee limestone formation i• present on 

the west aide of the highway K•7 in a deep roadside gully, and it 

ia 50 feet south of a culvert. Sample• were obtained from tbl 

311.ne Creek shale and Laberdie limestone ambers. Thia outcrop 1a 

about two miles weat of Pawnee. 

Slllllple QL-11-A 1 ~ Creek shale ie & ;y91lowiah-tan 1n color• 

slightly carbonaoeoua • clayey and aott shale. This 

composite eample was taken from the tull two inch thickness 

ot the Mine Creek ehale. The waahed residue 1a compoaed of 

common small bn.chiopoda. and conodonta. and re.re echinold 

api.ae•• and productid apinea. Foram1n1tera include rare 
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Ammodisous semioomrtriotus .!!!!. regularis, Ortho-wertella 

!£::_, and Tetratax1s maxim&.!!!.:.. depress&, end queationa.bly 

Pol~ia laheei. 

Sample QL-ll-B: Labsrdie limestone contains a yellow• and soft 

shale. This sample consists or ma.terial trom a nWllber ot 

discontinuous l•na 11:lce partings in the lime atone. The 

washed residue is composed of common eohinoid apinea, and 

crinoid stems. Foraminifera. include questionably Tetra.taxis 

:maxima ~ dapreesa. 

Crawrord Countz 

Locality QL-12• Near the center ot west line of Section 5, T. 28 s., 

R. 25 E. An excellent roadside exposure of the lower part of the 

Fort Soott limestone tonnation on both aides 0£ higbllfay U. s. 69. 

Thi• 1a 01:1• of the few looali ties where Blackjack Creek limestone 
1 

member contains ae'99ral shale parting■• A eample na taken from 

the Cherokee group ■hale and trom each of the four parting• of 

the .Blackjack Creek 11.meatone. The exposed thickness of the 

Blaokjack Creek limestone ia about 10 feet. 

Sample QL-12-As Cnerolme ahale ia brown gray 1n color. 1haly. 

::snd hard. This 11 a oompoaite u.mple of the upper two 

inches of the Cherokae shale juat below the base 0£ the 

Blaek:j&ck Creek 11.m&aton.e. Tbe wuhed residue 1a composed 
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of common produotid spines. and rant. bryczoana. conodonta. 

and orinoid atema. ForaminU'en. include rare Ammodisoua 

aemioonst.riotua !!!.:. regularia • Tetratazis ocnica. and !:. 
ma:dma .!!!.:. depreasa. 

Sample ct.,...-12-Ba Blaokjaek Creek limestone contains a orange• 

yellow• clayey, and 10ft shale • 'l'hie aample is from a one 

or two inoh parting in the Blackjack Creok liaatone which 

is about twelw inobea above the base. The washed residue 

1a compoaed or common braehiopoda. 'bryozoans, conodonta and 

produotid spines • . Foraainifera include rare Ammodiacus 

semioonatriotua !!£:. regular1a. 

Sample Q,L..12-C; BlaokJack Creek limestone contains a l1ght 

brownish•g:-ay • chunky, cle.yey, and hard shale. Thia 1ample 

is f"l'Om a one to two inch parting which 1a about :s6 inohas 

trom the baee of the 11-stone. 'fhe wa.1hed residue 1a 

composed ot ooatmmi product id spines• and echinoid spillea. 

and rare oohinoid plat.a. Foraminifera include rare TetN.taxia 

Sample QL-12-D: Blackjack Creek limestone contatu a light gn.y 

(mottled -yellos). 11.my. hard,. and oh1.m.ky aha.le. Thia ia a 

one to two inch parting in the limestone which wa.a obtained 

about 15 inches abo°" the bas• of the 11-stone. The waaud 

residue ia ocmpoNd of colll1!Cf.l brs.chiopod fragment•• ech1r.oid 

pl.a.tee,. bryozoana, and ostraoo~•• Foraminl.tera inolude 

common Climacammtna euahmani,. and 'ftltrataxia oon1ca,. rare -----



Ammobaculites? !E.:.• Ailaovertella elongate.. Calo1wrtella 

adherena ?, Deckerella. clava.ta. £.:. laheei, Endothyra? 

ameradaenaia. Glob1valvulina biaerialia, Placopailina 

oiaooensla?. Polytax!a labee1. Pseudoatatfella !f.:., 

Staf'£olla. !E.:.• and T•tratax1s a.xima .!!!.:. depreaaa, and 

questionably Tetratu:!s mal¢:!a. end Endothyranella minuta. 
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Sample QL-12-E I Blaokjaok Creek limestone oontains a light-yellow, 

olayey • and soft shale. This is from a two or three inch 

parting in th! limestone which was obtained a.bout 84 inchea 

above the base of th.J Blackjack Creek l1mutone. the washed 

reaid'ue is oompoaed of braohio:i)Od :fragments• orinoid plates 

atoms• S;t2irobis .!i:..• and oatraoodu. Foraminitera include 

common ~oammina cushmani, Endothyra? amen.daena is• 

Globivalvulina biseri~li•, and Tetrate.xia oon1oa, rare 

Caloivertella adharens '• tuaulinida • Glyphoatomella 

tr1locu11na, Millerella .!E.:.• PolytL'tia lahee1, Cornuapira? 

!£:., and questionably Endothyra? media. and. Tetra taxi& ma.xlma 

.!!!.:. depressa. 

Locality QL-1!,a Near the Sff corner ot Seotion 11. T. 28 s •• R. 24 E. 

About %0 feet of the lower part ot the Fort Scott li•stone 

formation 1a Rpoaod 1n & field about 50 feet south of a eaat-weat 

gravel section road. This outcrop 1a about tour miles east of 

Farlington. Shal• sample wu ••cured from ~he upper part or the 

Little Osage a hale. 



Sample QL-13-Aa Little O•age ahale b dark orange to light 

gray in oolor, ahaly. crumbly. and soft. Thia compoaite 

sample wu obtained from the upper alx inches of the 

Little Oaage shale just below the Higg1naville limestone. 

The waahed residue 18 compoaed of common bryozoans, 

brachiopod apinea, end oatra.codea, and raN conodonte, 

and small braohiopoda. Foramin1£era include rare 

Ammodiaous semioonatriotua !!!:..:. regularia. 

Locality QL-141 lear the center ol.' S~E¼ or Section 23, T. 28 s., 
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R. 22 E. A a.mall exposure or Amoret limestone and Bandera 1hale 

present on the east aide of highll'ay K-3. The outcrop 1a in a 

small roadside ditoh, and it is just south of a bridge. The 

_locality is about four miles aouth of Hepler. A sample wsa 

obtained trom the Bandera ahale • 

Sample QL-14-Aa Bandera shale 1a dark tan to chocolate brown 

in color. clayey. end aoft. Thia is a composite &ample ot 

the upper three inches ot the Bandera shale. The waehed 

reaidue ia composed of common orinoid at••• and rare 

braohiopod. •bell fragments. Foram1.n1tera include 

questionably Tetrate;xia -.xima !!!::_ depresea. 

Locality QL-151 Hear the south-west corner ot SE¼ of Se~t1cc 35• 

T. 29 s •• R.. 22 E. A six toot exposure of the Pawnee limestone 

formation situated in a t1eld &bout 50 feet north or a east-west 

aection road. A amall southwardly inter.idttent atream outs through 

the outcrop. ?his locality is about three miles south and 0.4 
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mile east o£ highway junction K-3 and 51. A sample was obtained 

from the Anna shale juat below the Myrick Station limestone. 

Sample QL-15-Ai Anna shale 1a brournish-blaok in color. plate•like. ---
and hard. Tho" oompoaite sample wa■ obtained from the upper 

one inch of the Anna shale. '?be washed residue b oompoaed 

of common oonodonte. Foraminif'era include ran Ammodisoua 

■emioonstr1otue ~ n,gularia. Tetrataxis oonica, and 

!:. llll.Xima .!.!!.:. depressa. 

Locality QL-16: S'tf.¼ of Section 24, r. 30 s •• R. 22 E. A 25 toot 

road-side exposure present on both eidee of highway u. s. 160. 

Tbe rooks are present on a ■teep east slope particularly near the 

crest of the hill. The expoaures are about 500 feet weat of 

Lightning Creek bridge and about 6¾ mile• trom the junction of 

higblraya U. S • 160 and K•7. The top of the Blaakjaok Creek 

limeatone 1e now beinz used tor road grading purpose•. the out­

crop is much more proainent on the north aide or the road than on 

the aouth aide. A &&lllple was obtained from the ahale•parting of 

t.he Blackjack Creek limestone. 

SamplAt QL-16•Aa Blackjack Creek 11.meetone contain■ a mottled 

yellow and gray,. and limy shale. Thia sample conta1na a 

m1.xtun of aha.lea from 'ftrioua local. and small parting• 

throughout the lime3tone part1cul&rly in the \lpper portion 

or the member. The washed residue 1a composed of comon 

bryozoans., and or1no1d atema. Foraminifera include common 



Climaoemm1na ouahmani, and fueul1n1da, rare Olobin.lvulina 

b1serial1a, and Tetrataxia oonioa, and questionably 

Endothyra?mdia. 

leoaho Countz 

Locality Q.L..l7J Near the center of the weat line ot Section ZO, 

T. 29 s., R. 21 E. This expoaure 1a about 1.8 mile• south of 
. 

St • .Paul and along a north-south 1ection road on a north slope 
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curving slightly to the nortbeut. Most or the ahalea in thia 

locality are soft. Sewral composite samples were taken from the 

JDember1S or the Altamont limutone :formation auoh as Amoret 

limatone • we Neosho ahale, md the W()l"land 11.maatone. The 

total thickness of the outcrop 1• about 19 teet. 

Sample QL-l 7•A t Amoret luaatone oontaw & butt, crumbly• 

and alightly limy shale. This composite shale sample 

wu taken !.'rem the £1rat a ix inohea rrom the top of the 

lower limos tone btd which 1a 18 inohea in thiclme11. The 

washed nsidue 1a composed of common bryolOfln.8, orino1d 

stems, eahinoid platea and a pines. Foraminitera inolude 

common Tetrataxi1 maxima .!!!..:. depreHa, and fu'ber1tina 

bulbaoea, and rare lndothyranella minuta, and tuaulinida. 

Sample QL-l7•B1 .Amore-t limestone hu tbll 1ame type o.t ehal• as 

.mentioned a.bow. Thia compoaite shale ■ample waa taken 

from the second six· inoh&a from the top of the lower 

lillll atone bed. The washed na idue 11 composed of abundant 



orinoid etema, and common bryozoana, eohinoid apinea, 

oatraoodea, and productid spines. Foraminitera inolude 

common Endothyra? ame radaena 1a, and Endothyranella .minuta., 

and questionably Tetrataxia maxima.!!::.:. depressa. 

Sample QL-17-C I Amoret lim&atone contains a light gray with 

mottled yellow• slightly limy, clayey, and hard shale. 

Thie composite shale s&.mpli! waa ta.lean from the third a1x 

inches from the top o:f lower limestone bed. The washed 

residue is composed of commcn oatra.oodes and braohiopod 

tragn,nts. Foraminifera include common EndothYrrmella 

minuta, and rare Endothyra? ameradunsia, Tetratuis 

maxima!!!..:. depressa, and Tuberitina bulbaoea. 

Sample Q.L-17-D, Amoret limestone contains a light ,ello1d.ah-

gray, limy, olayey, chunky, &Xld soft shale, oont&ining a 
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few phoaphatio nodules. Thia 1a a two inch composite aha.le 

talam juat abon the middle .masf.. 1 ve limestone bed which is 

about two feet in thiolmeaa. The wubed residue 1a composed 

of common brachiopod fragment•, orinoid atea, oatre.oodea, 

and productid apinee • and rare ech1no1d apinea. Forudnifera 

include common Globive.lwlina biaerialu, rare EndothY!:!1meda.. 

Olobivalvulina ovata. llilleiella !E.:.• and Tetrataxis maxima 

!!!,:_ depreasa, and queet10nably Endothyranella m.inuta. 

Sample QL-17•E: Amont limestone contain& a light yellowish-gray 

to trownish-gray, slightly plate-like, slightly limy, &Dd 

hard ahale. Thia 1s a six inch composite aample which waa 



te.ken above sample ~L--17-D juet below the upper li.me•tone 

bed ot the Amoret 11.:ieaton•. Tho washed reeidue is oomposed 

ot abundant gastropod•• braohiopods • eohi:no1d eptnea • 

product1d spines and oetracodee. Forwnnitera illClude com.non 

Clobtvalvulina b1aer1~11•• ~ ovata, and raeudosta.f'fella !R.:,., 

and rllre !,ndothyra? ..,rad.un•is, &ndoth;e:ai:tella minuta, 

tetrataxia ma.xi&'!& .!!!.:. depreua, and tlwr~~n:ninoidea ap. • and 

questionably Endothyra? media, and Endothyranella ~:m9trongi. 

Sa.mfl& Cll.-17-J' 1 Lake Neosho ah&le b light oli'N•gray in color• -------
olayey, ohunj(y and ha.rd. Thia 1• a composite abale u.m.ple 

of the lower foot of the Le.lee N'•oaho shale. The washed 

residue 1a composed of common bra.chiopode. oatracodea, and 

productid a pines. :roramlnitera include rare Ammodiscua 

aea1oonatr1otus .!:!:!. rogular1a. 

Sample QL-l 7-G I I.aka leoaho ahal• 1a light ol1 ve gray 1n color, 

slightly laminated, ehwtky and hard. Thi• 1• a oomposit.e 

•ha.le sample ot the upper .toot of the Lake hoaho aha.le. 

The wuhed reaidue 1a ccmpoaed of common braohlopod 1hall 

fragments. conodcmta, and produo'bid apine1, and rare 

bryo,oana. cr1no1d ■te•• and oatracodes. foraainitera 

include 001.IWOD tusulinid•• and rare Ammoducua aemiconatriotua 

~ regularis. T~tn.taxia con1ca, and !:. maxima.!?!.:. depreasa. 

Sample fi.L-17-Hi Worland limstone contains a light tan, clayey. 

crumbly. hard, and a lightly limy ahale. This aha.le 11 troa 

e. looal·part1ng in the upper part of' the 'Worbnd limeatone • 

• 



The washed re5idue is composed of common orinoid stems, 

and rare bryozoans. brachiopod shell fragments. echinoid 

plates and spines. Foraminif'era include ooimnon Tetra.taxis 

maxima·!!!.!. depressa., and rare Climaomina. cuahma.ni, and 

.fusul1nida. 

uabette Countz 

Locality CU.-18: Near the NE oorner or Seotion e, T. 32 s., R. 21 E. 

A 17½ .feet exposure of the P'ort Scott limestone formation which 

ia about 0.6 mile northeast of Montana and four milee south of 

highway u. S. 160. The outcrop ie on the west side 0£ a north­

aouth section road on a ateep north slope. Samples were ta.ken 

from the partings ot the Higginsville limeatone. 
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Sample QL..18-At Higgin.a Tille limestone contains a orange-yellow, 

crumbly. and soft shale. Thia sample is from a two inch 

shale parting 111 the Higginsville limestone which 1a about 

twelve inches a.bow the baae. The washed residue la composed 

of abundant braohiopod shell fragments, comm.on ostrao,)dea, 

productid apinea and echinoid spines, and rare conodonts. 

Foraminitera include rare Ammod1aoua aemioonstriotua var. 

regularis, and Endothyra? ameradaenaia. 

Sample QL-18-B, Higginsville limestone oontaina a o~ange•yellow, 

crumbly, and soft a hale. This sample is from a two inch 

shale par-ting in the Higginsville limestone which is about 

30 inches a.bow the base. The washed residue is composed 



of bryozoans, orino1c etems, ecrinC'id spine11 and productid 

spines. l"oraminirera in.elude rare Tetrlltaxb oonioa. 

Locality QL-19: Neo.r the SW corner of the Section 3• T. 33 s., 

86 

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

is about four miles eamt of Altamont on highway U.S. 59. The 

outcrop is exposed near the top of the east slope on both sides 

of the highway. There is a farmhouse on each eide of the highway. 

The outcrop is 100 feet eaat of 11 north-south aection road. Two 

oompoaite shale samples were obtained from the Ar.na shale juat 

below the Myriok Station limestone. 

S runple QL-19-A: Anna shale is light buff in color, crumbly, 

shaly, and soft. Thia is a composite shale taken from the 

lower aaven inches of the soft part which is ju.at above the 

hard, black she.le portion of the Anna shale. l'he washed 

residue is composed of common bryozoan•., oonodont1, and 

produotid apinea, and rare orinoid stems., and ostraoodes. 

Foraminifera include common Ammodiscua •emioonstriotua var. --------------
regularia, and rare Tetratuia maxima!!!.:. depreasa. 

Sample QL-19-B: Anna shale 1a light yellow-gray in color., ahaly, 

and soft. This compoaite .sample was taken troa the upper 

seven inches of tho sort shale portion which underlies the 

Myriok Station limestone. The washed residue is composed of 

abundant bryo!oana. and common small brachiopoda. ostra.codoa. 

and produotid spines. Foraminitera include oommcc Polytuia, 

laheei and Tetrataxis maxima~ depress&. 
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Locality QL-20: Near the NE corner of Section 24, T. 34 s., R. 17 E. 

A ten foot exposure of the Lenapah limestone at the oorner of 

section roads. This outcrop 1• located in the extreme south• 

western oorn.r of Labette County which 1B two miles east or 

Le.bette•Kontgomery county line, and tllree north o1' highlray U. s. 

166. A sample waa taken trom. the shale parting ot the Idenbro 

Jimeatone. 

Sample QL-20-A: Idenbro limestone contains a light gr&JII (mottled 

white), crumbly, and 10ft ab.ale. Thia aample le from the 

four inch parting ot the Idenbro limestone. The washed 

re11due is COlllposed of rare crinoid eteu, and platea. 

Foraminifera. include rare Decnrella olavata, E.:., l&heei, 

Ammodiaoua semiconatrictua .!!!:.:. regularis, and Tetra.taxis :maxima 

,!!!.:. depNHlilo 

Locality QL-21: Near the center of 10uth line of Section 23, ?. 34 s., 

H. 17 E. A fifteen t'oot e:xp01ure of the I.napah limutone formation 

1a present along both sides or a narrow east-west aeot1on road on 

the crest of the hill. The Perry Farm ahale is well expoeed here, 

but the upper member or the 1Anapah lime atone formation 1re 

partie.lly oovered. A oompos1te ahale aample wa.a secured trom the 

softer portions of the Perry Farm ahale. 

Sample QL-21-.A, Perry ~ shale ii light butt in oolor, crumbly, 

and soft. this la a composite sample from various soft 

ahale portions of the member. The washed resw:lue LI composed 



· of rare productid spines, crinoid stems, and ostracodeo, 

Foraminit'era include rare Ai-mnodiscua selll1eonatriotua nr • 

. reg':_:.~ris, and questionably Endothyra. 7 ameradaensia, and 

Tetra taxis maxima .!!::.:.. depreass.. 

Locality QL-22: Near the SW corner or Section l, T. 35 s., R. 17 E. 
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This 1a a six foot outcrop of the Lenapah limestone and Nowata 

shale formations which are 50 .feet west of a north-south section 

road. A .f'ru•ni.'louse 1s about 200 feet southeast of the exposure. 

A aampb was taken .from the Perry Farm shale just below the 

Idenbro limestone. In general, this expoaure oont•ins several 

feet of shale, but a large percentage of' the sh&le are very hard 

and no collections were •d• from them. 

Sample QL-22-A I Perry !!!:!, ebale is light yellowish-gray 1n 

color, slightly slabby, and very hard containing a tew 

limestone nodules. Thia 1a a composite sample or the 

Perry Farm shale particularly the upper softer portion. 

The washed residue ia composed of rare bryozoans, oonodonts, 

and orinoid stems. Forudnitera include rare .Ammodiacua 

aemiconstrictua !!!.:. regularia, Endothyra? msd1a, and 

Tetrataxia maxima!!!.:. depreasa. 

Locality QL-23: Near the center or Section 33.,. T. 2:4 s •• R. 17 E. 

A three or four toot exposure of the Lenapah liaatone formation 

in a road-cut on hignr,ay U. s. 166 about two miles west of the 
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of t~ Montgomei·y-Le.bette cour.ty line. The road•ou.t 11 ~ mile 

west o: the l~pkin Creek bridge. Sample• were collected from 

the Perry Fa.rm shale end Idenbro limestone l?l8mbers of the Lenapah 

limestone formation. 

Sample Q.L-23-A, Perry~ shale 1a light tan in color. slightly 

limy,. ahaly,. and ao!'t. This is a. oompoaite sample from the 

upper six inches or the ten in.oh aha.le member. The wuhed 

residue 1a composed of abundant produotid spine a, and common 

Ambocoelia !E.:.,, brachiopoda,. brachiopod shell fragment•• 

b£·yozoans • crinoid stems, Marginifera !f.:.• and sponge apicules. 

Ii'oraminitera include common f'uaul!.nid•• P1eudosta.ffella !R.:..• 

and TetrataJtia maxima!!!::. deereasa, and rare .Ammodiaou1 

1emiconstrictu1 ~ regularia. 

Sample QL-23-Bs Idenbro limestone contains a yellow-gray,. crumbly, 

and ao.f't shale. Thie a hale sample is from a one inch parting 

in the Iden.bro limeatone which 1a about 30 inche• above tlw 

base. The waabed residue ia composed of common or1no1d stems. 

Foraminifera include oolll!llon Tetrataxis maxima.!!.::.!. depreaaa. 

Locality QL-24: Near the center ot the oast line of Section 6, T. 35 s., 

R. 17 E. A tive or ■ ix .feet exposure of' the Lenapah limestone 

formation encircling a water hole in a pasture about 25 feet west 

of a north-eouth aeotion road. The water hole 1• about 30 feet 

in length and 10 feet in width. Two composite samples or the 

Perry Farm shale were obtained. 
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Sample Q.1-24•A: Perry~ aha.le is light gray in color. slightly 

orumbly. sh&ly., and aoft. This is a compoaiee sample of the 

lower six inches of the shal~ member. The washed residue is 

composed of abundant Margin1.fera !l?.:.• and productid spines. 

common braoh1opod ah.ell fragments., and bryozoans., and rare 

orinoid stems. Fo~amin1£era include common Tetrataxis maxima 

~ depressa, and rare Endothp:a? ameradaens1~ and Tetrata.xis 

maxima. 

Sample QL-a4-B1 Perry~ 1hale ia 11gat gray in color. slightly 

limy. slightly crumbly. shaly. and sott. Thia la a composite 

sample of the upper six inohes of the shale member just below 

the Id•nbro limestone. The washed residue is composed of 

oommon braohiopod shell fragments., bryozoana., and productid 

spines. Foraminifera include rare liillerella !i.:.• and 

Tetrata.xia maxima~ devr~ssa. 

Oklahoma 

Nowata Countz 

Locality QL-251 South cf the center of Seotion 19. T. 28 N •• R. 16 E. 

Tl}ia locality is about 0.6 mile north of Bells Spur and 2.7 miles 

Jlorth 9f Lenapah. The Lenapah limestone formation is exposed on 

the east side of hig~ay U. s. 169 on the bank of Biokory Creek 

a sma.ll intend ttent stream. The outcrop ia about 20 feet below 

the highway. A composite sa:nple was obtained from the shale 

portion of the Idenbro limestone member. 
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Sample QL-25-A, Idenbro limestone contains a blue-gray, ahaly, 

slightly limy. platy. and soft shale. Thia 1s a OOlllposite 

aha.le sample from the upper ■ ix inches of the one toot 

shale portion of the lower part of the Idenbro limestone. 

The washed residue is composed of abundant productid spines, 

and common bryozoans, crinoid plates and • tema • Fo raminifera 

include oom."llOJl fusulinida, and Pseudoataffella !E.:,., tmd rare 

Tetrataxis conioa, and!:_ corona. 

Locality QL-261 Near center of Section 30, T. 28 ••• R. 16 E. An 

excellent exposure of Lenapah limestone 1n a quarry at Bella Spur 

just west or highway U.S. 169 and about 2 miles north of Lenapah. 

This has been designated by Ohern as the type locality for the 

Lenapah limestone formation. A composite sample wi,1 obtained from 

the aha.le portion of the Iden.bro limestone member. 

Sample QL-26-A, Idenbro limestone contains a blue•gray, slightly 

limy, and soft shale. Thia 11 a oompoaite shale aample trom 

the upper aix inch.ea of.' the one toot shale portion of the 

lower part of the Idenbro limestone. The washed residue ia 

compo•ed of abundant produotid spines, braohiopod shell 

fragant•• bryozoana. and orinoid stems. and common 

Hustedia !1?.:..• and Mnr§ini.fera !E.• F'oramintrera include rare 

Ammodiacus aemiconstrictus ~ regulari•• Tetrata:x11·eonica, 

and !:. maxima ~ depreasa. 

Locality QL-27: S..Vt of Section 24, T. 27 B., R. 17 E. The Amoret 

limestone member of the Altamont limestone formation and the 
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Bandera shale formation are exposed on the north and south sides 

of highway 0-10. The highway cuta through the expc•ure 1n a 

steep south slope. This outcrop is one-half west ot tbs 

Nowata-Craig county line. A sample was collected from the :Bai\dera 

shale. 

Sample QL-27•At Bandera ahale is buff in color. thick. and plate• 

like. Thia ia a oompos ite shale aampb from the uppermost 

one inch o£ the Bandera shale which 1a ju.at below the .Amoret 

li:Iioatono mmber. The washed residue is composttd of common 

brachlopods. bryozoans, conodonts, ostraoodes, and produotid 

spines, and rare crinoid ate:ma. Foraminifera include rare 

.Ammodiaous semiconstrictua ~ regularia. 

Local1tyQL-28s SW;l o:f.' Section 6, :r. 26N., R. 17 E. In this locality 

the Anna shale member of the .Pawnee limestone and 1.&bette shale 

.formations are in general not well exposed. Thi road-cut la on 

the east of highway 0-28 at a low westerly bend and on low south 

slope. This looali ty is about one mile south or Childers. Moat 

of tho ahalea of the .Anna ahale are very bard end a collection 

was takan from the softer portions of the shale member. 

Sample QI-28-A 1 ~ shale ia buff in color, sort• granular, 

. and slightly limy. Thi.a is a composite sample from a number 

of softer shale portions of the Anna shale particularly 

around two feet from the ba.ae of the member. The washed 

material is composed of common brachiopod fragments, orinoid 

atems, oatraoodea, and produotid spines. Foramini.fera 



include common fuaulinids, and Tetrata.xis maxima!!!.!. 

depressa, and rare Caloivertella adherens?, EndothY!anella 

minuta. Thuramminoidea !.2.:1, Tolypammina oonfusa, and 

Olobivalvulina biserialia. 
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Locality QL-29: Near the SEf corner of Section 28, T. 26 N.,, R. 16 E. 

A sewn foot exposure of the Altamont limestone formation in a 

road out on highway u. s. 60 about 1.8 miles east of tm junction 

of highwaya of U. s. 60 and 169 in the eastern part of tbe city 

of Nowata. It was discovered by digging that the Bandera. shale 

formation ia present underneath the Altamont limestone tormati011. 

A sample was obtained from. one of the partings in the limutone. 

QL-29-A: Altamont limestone contains a ahaly, buff, crumbly, and 

aoft shale. This h.mple was obtained from a two inch dia­

oontinuoua parting in the Altamont limestone which is about 

seven feet above tl\o base. The washed material 1• composed 

of abund9.nt produotid spines, and common bryozoQI.S• erinoid 

plate• and ate.ma, and oatraoodes. Foraminifera include common 

Endothp:anella minuta,Globivalvullna biserialia. and Tetrata.xis 

maxima .:2!.!. depreua, rare Endothyranella armstrong1, and 

questionably Endothyra? aneradaensis. 

Locality QL-30: Near the center of south line ot Section 26. T. 26 N., 

R. 16 E. A 75 foot exposure ot the Pawnee limestone and labette 

shale formations which are on highway U. s. 60 about 3½ miles 

ea.at of the junction of highways U. S. 60 and 169. The highway 

cuts deeply through ~bette shale formation and the members of 



96 

of the Paml6e formation which cap the hill. The exposure is 

about 0.2 mile west of' the Verdigris River bridge. This locality 

is popularly known as Coody•s Bluff'. Collections were made trom 

the Anna and Mine Creek ahalea. 

Sample Q.L-30-As ~ shale is light orange in color, shaly, 

crumbly, and so.ft. This is a composite shale from the upper 

two inches of the Anna shale just below the Myrick Station 

limestone. Tll!9 washed residue is compoaed of abundant 

crino1d stems, common bryozoana, and conodonts, and rare 

ostraoodes. Foraminifera include rare Tetratax1a maxima var. 

Sample QL-30-B: Mine Creek a hale is greenieh-yellow in color, -------
shaly, crumbly, and soft. Thia 1s a composite shale sample 

from the one f'oot Mine Creek shale. Tlte washed :material 1a 

composed of common bra.ohiopod shell fragments, bryozoans, 

and crinoid stems. Foramini.fera. include rare Ammod1scus 

aemiconstriotus !!!.:..:egularis, Deokerella olavata, Tetrataxis 

ma.xima. and !:. maxima .!!.:::. depresoa. 

Craig County 

Locality QL-:Sls Near the center 0£ Section 34, T. 28 1 .. , R. 18 E. A 

three or four feet exposure of the Blackjaok Creek limestone on 

the north side of highway u. s. 80 about 3.3 miles east of the 

Nowata-Craig county 11.ne. A sample was talmn !'rom the Blackjack 

Creek linatone shale parting. 
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Sample Q.L-31-As Blackjack Creek limestone contains a buff, 

slightly limy, shaly, and soft to hard shale., This sample 

·was secured from a diacontinuous parting 1n the Blackjack 

Creek limestone which is about 2;} feet above the ba•e. The · 

washed residue is composed of common bryozoa.nr, or1no1d stems, 

and eohinold spines. Foramin1.fera include common Climaoammina 

oushme.ni, fuaulinide, and Tetrataxis conica, and rare 

A:modisoW!I semiconstr1ctus ~ regular ii, Deokerella lahee 1. 

Tetrata.x1s me.xi;na ~ depressa, and Textularia eximina?. 

Locality CU.-32: SW corner of Seo~ion 35, .T. 26 N., R. 18 E. A 10 foot 

exposure of Blackjack Creek limestone member of the Fort Scott 

limestone formation_ and Cherokee ah.ale group in an old coal mining 

excavation on the north side of highway u. s. 60. This locality 

is about 4.2 miles east of Nowata-Craig county line. A oolleotion 

waa made from the Cheroktto shale. 

Sample QL-32-As Cherokee aha.le 1a light yellowish-gray to gray 1n 

color. slightly limy, crumbly. and aott. Thi• 1• a composite 

sample from the upper two inches or the Cherokee shale just 

below the Blackjack Creek Umutone. Tbe washed residue 1a 

composed of common brachiopods, brachiopod 1hell fragments, 

bryozoana • orinoid etenw·, and produotid spines, and rare 

orinoid plates. Foraminifera include rare Ammodiacua 

aemiconatrictua .!!!.!. regularia, and questionably Tetrataxi1 

oorona. 
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Rogers County 

Locality QL-33: SW corner of Section ~O, T. 24 N., R. 16 E. All 

members of the Pawnee limestone formation and the Labette formation 

a.re exposed in this locality. The outcrop ia on the aouth side 

of a east-west section road just east ot a crossroad. It ia abo~t 

50 feet ea.st of a Hall intermittent stream oulvert. The looality 

ia about eight miles east of Tolala. A oolleotion was taken from 

the .Mine Creek shale. 

Sample QL-33-A: ~ Creek shale is gray in color, slightly limy, 

aoft, and plate-like. This ia a composite sample of the Mine 

Creek shale which ia one foot in thickness. The washed 

residue is composed or abundant brachiopod shell fragment• 

and productid apinea, and comm:m. conodonta. Fora.minlt'era 

include rare Ammodiscua aemiconatrictus ~ regularis. 

Locality QL-34: Bear the center of south line of Section 11, T. 21 N., 

R. 15 E. All members of the Fort Scott limestone formation and 

a portion of the upper Cherokee shale group are exposed. The 

outcrop ia on both aides of highway 0-20 en a west slope. There 

is a house on the 1outh aide of the road and a tavern on the 

north side of the road. This locality la about three miles west 

of Claremore. A 111ample we.a taken from the Blackjack Creek 

limestone member of the Fort Scott limestone formation. 

Sample QL-34-A t Blackjack Creek limestone contains a light 

buff, shaly, granular when dry, soft and crumbly shale. 



The ah&le sample is from a one to two inoh parting in the 

Blackjack Creek 11:nestone whioh is about 30 inches above 
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the base of the member. The washed residue ia cortpoeed 0£ 

common brachiopoda. bryozoana. and productid apin••• and 

rare echinoid spine•• and ostraoodes. Fonuninifera include 

common Tetrataxia conioa and!:. maxima.!!!:.:. depressa. and 

rare Ammodiaou.e semiconatriotue ~ regularia, Climacammina 

cushman.1, and Tetrata.xia maxima. 
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FIGS. 

1<::.XPLANA1' ION OF .?LATE I 

1--Thurammil'loidea !£.!..!, Dorsal view, X44.3. Specimen 
f'rom the Anna shal,i member o.f the Pawnee lL"!!!stone 
formation (QL-28-A). 

2••Ammodisoua aemioonatr1otua var. regular1■ Waters. 
Side view, X46. Bp$cimen f~the Perr:, Fam 
shale member of the Lenapah lil'.D9.stone f'or!D8.tion 
(QL-21-A). 

5-6--Tollparnina oonfusa (Galloway and Harlton), 3, 
~1de view, X3g.7J 4, aide view, X23.3J 5, aide 
view, X45J S, side view, l:34. Specimens 3, 4~ 
6 f.rom the Little Oaage shale member of thtt 
For·t Scott lu.11u111tone .formation (QL-6-B) and 
specimen 5 from. the Little Osage shale member 
cf the Fort Scott limestone format;ion (QL-7-A). 

7--·rolypaunj..n.s. incluaa. (Cushman and Wat.era)., Top 
view~ l.23. Speci,..en from the Little Osage shale 
member of the .Fort Scott llmutone formation 
( 4-L-6-D). 

e-Am:aovertella elongata (Cushman and Waters), Top 
121.1 Specimen from the Blackjack Creek 
limestone member of the Fort Scott limeatone 
!'ormation (QL-12-9). 

9--Trepeilopais grandia (Cuahman and Waters)? 
Lateral view, X46. Specimen from the Little 
Osage sh.ale member of the Fort Scott limestone 
formation (QL-8-B). 

10--Ammobaculitea? !E:,., Side vie""• X22.~. Speoimn­
from the Blaokjack Creek limestone member ef the 
Fort Scott limestone formation (~L-12-D) 

13, 

12--Endothl3a? ami,radaenaia Harlton, ll, Side 
view, 33.2; 12, peripheral view, X31.9. 
Both apeclimns from the Amoret lin:eatone 
member of the Altamont limestone formation 
(QL-17-C). 

14-•Endothyra.? media Water•• 15. Side view, l.25; 
14. peripheral view, X23.8. Both apecimena 
from the Amoret limestone member of the 
Altamont li:nestone formation (QL-17-D). 
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15--Glyphoatomlla trilooulina (Cushman and Waters), 
Side view, X35. Specimen from the Blackjaok 
Creek li;oostone member of the Fort Scott 
limestone formation (QL-12-E). 

16--Endoth~ella a:rmatrongi Plu.mmer. Side view, 
X45. ~lmen from the Altamont llmeatone 
formation (QL-29-A). 

17-•Endothyranella minuta (Waters), Side view, 
i47 .5. Spec:l.men f'rom the ~\m.orf)t llmestone 
member of the Alta..'nOnt Umeatone formation 
( C~L-1 7-B). 
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EXPLANATIOfi OF ?LA1'E II 

i'IGS. 1--Textularia eximina (Eichwa.ld)?, Lateral view, 
X34.5. Specimen from tho Blackjack Creek limestone 
member of the Fort Scott li.!11!1atone formation 
(QL-3l•A). 

2-•Palaeotextularia? s~., l&ternl view, X25.4. 
Specimen from the tittle Osage shale member of 
the Fort Scott limestone formation (Ql~e-c). 

3-5--Climaoa.:mmina cu&hmani (Earlton), 3, Lateral 
view, X25; 4, lateral view, X2~.5J 5, apertural 
view., X2l. Specimens 3, 5 f'rom the Blaclcj&ok 
Creek linestone member of the Fort Scott 
limer;1tone ror100.ticn {QL-12-E) and specluien 4 
trom the Worland limeetone member of the 
Altamont limestone formation (Q1-17-H). 

6, 7--Deckerella clava.ta Cuehlu.n and Waters, 6, 
Lateral view, X27J 7, lateral view, .122.2. 
Specimen 6 from the Blackjack Creek limeetoae 
a,.mber of the Fort Scott limeatone formation 
(QL-li-D) and apeo1-n 7 from the .Idenbro 
li.meatone member of the Lenapah limestone 
formation (QL-20-A) •. 

8-10-•Deokerella laheei Cushman and Waters, 8, 
Lateral view, X23.5J 9, lateral view, X22.5; 
10, apertural view, X38.5. All aptoiaens · 
.from the Bhckjack Creek limestone DllUa'ber et 
the Fort Scott l1mutoise formation (QL-12-D). 

11-Cornuaera? ~, Side 'Yin, .126.2. Specimen 
from t BlaclcJaok Creek limestone of the Fort 
Scott 11:mstone tormat1cm (QL-12-E). 

12--orthovertella? !.1:.:., lateral view, X34.2. 
Speoiman from the Mine Creek: aha.le •mber ot 
the PalfJlee limestone fcr111ati0n (QL-11-A). 

13--Caloivertella adherene Cuahman ud Watera?, 
Side view, X.22. Spee hen from the Blackjack 
Creek 11:mstone member or the Fort Scott 
limnatone fol'lllltlcm (Q.L-12-D). 
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(p. 37) 

(p. 39) 

(p. 40) 

(p. 43) 

(p. 45) 

(p. 47) 

(p. 48) 

(p. 49) 
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EJ..PL.~,.NA'l' ION UF FLATif IIl 

FIGS. 1, 2--0lobivalvulina biserialis Cuahman. and /taters, 
l, Doraal view, i47; 2, dorsal vi$w. X49. Buth 
specimens from the iuaoret limestone member of 
the Alta.tlilOt\t liJJ1e1stone £orli&/:ition (Qi-17-E). 

S, 4-•Globival1rulin.a ovats. Cushman and r,aterlil, z. 
Dorsal view, X4iJJ 4., dorsal view, X47. Both 
speoi.mens from the Amoret li::.iestOAe member of 

106 

(p. 61) 

the Altamont limestoae formation (QL-17-E). (p. 53) 

5-8-•l'etriatu:18 conioa Eh.renborg, 5., Lateral .view, 
I34.8; o, lu.tera.l view., X~4.61 7, apertural 
view, X23.61 8, dorsal view, X37.4. Specimen• 
5., 7 from the H1g~insv1.llo ll•i.tou member of 
the Fort Scott limestone formation {QL-6-D), 
specimen 6 from the Cherokee aha.le group ( QL-12-A) 
and apeoime:n 8 from the Blackjack Creek limestone 
member oi' the Fort Scot~. 11.mestono formation 
("L-12-E). (p. 54) 

9, 10--Tetrataxia maxima var. do<resaa Schollwion, 
9, Lateral view, .120J 10, dorsal view, X23.2. 
Specimen 9 from tho Higg1uv1lle lime1tone 
IileH1tber of the fort Scott liastone formation. 
( QL-6-D) od speotile:a 10 from the Perry Fann. 
a.hale mem.oer of tbe Lenapah limestone formatien 
(QL-23-A).' (p. 59) 

11•-Totrataxia corona CuahmaD and Watora, Dorsal view 
X47 .3. Specimen trom the Ide:abro ll•ston.o member 
of the lenapah limestone formation (QI-25-A). · (p. 56) 
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EJ...PLA.\Af l.ON 01'' ?I.J\.TE IV 

FIGS. l, 2--tetrataxis .lll&.Xima Schellwien, 1. Lateral view. 
X27.2; 2, apertural view, X22.2. Both apecli.iens 
from the Blackjack Creek lime,tone member of 
the Fort Scott limestone formation (QL-34-A). 

3•6••Polytaxts la.Mei Cushman tUJ.d Water•, 3, Dorsal 
vi6w, li~.3; 4, dorsal view, X23.6J 5, dorsal 
view, X21; 6, apertural view .X.22. Speoimn 3 
fro,m the Laberdie li.lru,atone me:mber of the Pawnee 
li•stone formation (QZ-9-A), specimen 4 froa 
the Blaokjack Creek limestone me:::nber of the Fort 
Scott lime1tone formation (c;.L-12-D) a.ad apeobiena 
6, 6 from the Blackjack Creek limatone member 

•or the Fort Soott ll1De~tone forJl'latlon (Q.L-12-E). 

7••Placopsll1Aa ol1ooensi1 Cushmao. and Waters?, Dorsal 
view, X46. Specimen from the Ble.okjack Creek 
li:dleatone member of thct Fort Scott limestone 
formation (Qi-12-D). 

8, 9--Tuberitina bulbaQea Galloway and Harlton, 
8, Literal view, i35J 9, lateral view, X34.4. 
Both spoci.lileu troa the Amoret 11-atoae .mmber 
of the A.lta.r;nont limatoJ:t.e .fori.118.tion. (QL-17-C). 

107 

(p. 58) 

{p. 62) 

{p. 64) 

(p. 66) 
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