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INTRODUCTION

General Character of the Garrison Formation

The Garcrison formation, conéisting of inverbedded snale
- and limestone, comprises the uppermost part of ﬁhe Council Grove
groups.

According to the stratigraphi§ claésification of the
United States éeological survey and the Kansas Geological Survey
the Council Grove beds mark the base of the Permian. The iower
Tormation of the groups the Cottonwood limestone, rests con~
'formably on the Pennsylvaniane The Council Grove grqup is
approximately 150 feet in thickness. .Its outcrop, which is very
narrow on account of the resistant character of the succeeding
Wreford ;imesiéne, occurs on the east face of the Fiint Hills.

The Garrison formation consisting mainly of shale with
thin interbedded limestones constitutes fhe greater portion of
the Council Grove group, having a thickness of 115 to L35 feet.

Prosser recognized two méin divisions in the Garrisonew
a lower member consisting of shale called the Florena shéle;
and an upper member composed of green, chocolate, or yellow
siiales called tge Neosho member.

In the rirst classification of the Upper Paleozoic -

, ‘ . L
rocks of central Kansas by Prosser, +ihe Cottonwood formation,

le Prosser, C. S. "Classification of the Upper Paleozoic
Formations of Hansas". Journ. Geol, Vol. 3, p. 764,
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including the Cottonwood Iimestone and thtonwood snalesy now
Florena snales, was placed at the top of the Upper Coal Measures;
and the Neosho member as the base of the Permian.

In a revised classification of the Upper Paleozoic
formations of Kansds./?rosserlregarded the base of the‘?ermian
as marked by the lower limit of the Wreford limestone first
indicated by Dr. Frech.

Garrison formation.za-"This formation is composed of
iwo membérs. the yellowish fossil@ferous shales at the base,
formerly.called the Cottonwood shales, and th; upper one, come
posed of the alternating gray limestoneé and various colored
shales called the Neosnos with a total thickness.of from 140
i0 1451feet.' The lower shales have'a‘thickness of thirteen feet
near Strongs but decrease to two or three feet in the northern
part of the state. Tne lower part of inese shales contains
immense numbers o: a few species of fossils aﬁd on this account
may be readily identified wherever outcrops occur. Since the
geographic name "Cottonwood" is preoccupied and the term
"Cottonwood shale!" is abgndpﬁed! andw;hey are renamed the
Florena shales from the exposures over théxAlma limestone
(Cottonwood limestone) in the quarries near Florena, in the Big
le Prosser, C. Se "Revised Classification of the Upper Paledzoic

Formations of Kansass "Journ, Geole Vole 10 ppe 7103~737.
Re Prossery C. Ses; Journ., Geols Vole 10, p. ‘712,
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Blue valley.

"The upper member of'the formation is composed.of:green.
chocolate, and yelloﬁish shales, alternating with grayish lime~
stone, while in the Big Blue valley a bed of gypsum occurs near
‘the base. Certain layers of the coarser shales and limestones
contain an abundant lamellibranch fauna, and the enfire fauna
is thought to be a mixture of speéies found in the western
Coal Measuresy together with others occurring in the division
generally termed the Permian‘or Permo-Carponiferous. This
member was originally termed the Neosho formation from the
excellent outcrops in the Neoého valley near Council Grove.

The Florena siales and Neosho member are now united to form the
Garrison formations so named on acsount of the good exposures
trom Garrison south in the Big Blue valley."

As has been indicated. the formation as classified by
Prosser is removed from the top of the Upper Coal Measures and
placed aé the first member of the so~defined permian.

This.division of the Permian from the Pennsylvanian has
caused considerable controversy and is a question which has not
" been entirely settled as yet. There is no distinct break bpetween
tne Cottonwood limestone and the underlying Eskridge shale. Tue
Coitonwood limestone rests coﬁformabiy upon the shaie. TQe

Fiorena shale contains a fauna that is common to both the
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pennsylvanian and the Permian. In the middle and the upper

shale of tne Garrison formafién is.tne first good evidence of

the occurrence of a gradual faunal change from forms characteristic
of the Pennsylvanian to tAose of the Permian,

.Iﬁ lithologic cnaracter the limestone layers aré quiteA
similar to those of the upper Pennsylvanian., There is a marked
lithologic change at the base of the Chase stage wnere it begins
with the Wreford limestone, which is the lowest one of the very
cnerty massivé limestones. Prosser,lbecause of the noted change,
concluded a more satisfaciory cliassification could be made
3y regarding the wase of the Permian at tne lower limit of the

Wreford limestone.

PREVIOUS WORK

There are a number’of publications dealing with the
Kansas Permian, partiéularly by the earlier geologists, It
has not received.ihowever, the study and investigation that
the Pennsylvanian.syétem has.

Several papers on the character, s;ratigraphic posikion
and paleontology of the Garrison formation are to be found in
publications‘of the State Geological Survey of Kansas and a tew
from those of Nenraska, Paperé by Méek,.ﬂayden. swailow!l

Prosser, Beede and others on the Permo~Carboniferous are found

les Prossers Co Se; Journ, Geol. Vole 10y pe 710.
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in bulletins of the United States Geologi‘cal survey.

{me of the earliest and most complete studies of the
chafacter é.nd stratigraphy of the Garrisoh formation is ‘tha‘b
oy Prosserlin his classification of the Upper Paleozoic rocks
of central Kansass publis;heé. in 1895. A few changes in classi=
fication and nomenclature are made in his paperzon ine "Revised
Classification of the Upper Paleozoic Formations of Kansas®,
pﬁblished in 1902,

In 1897, Prosserspublished a'p@per on ‘the Permian and
Uﬁper Carboniferous of southern Kansas. Tnis is a report
of studies of the sections of rocks exposed in the Flint
Hills,. In it an attempt is made to’>ider_1tify by means of the
fossils and general lithologic characters, formations named
and described by him in the Kansas and Coﬁtonwood. River seciions.

The first part of Volume III of the University Geological
survey of HKansas dea.ls with the stratigraphj of /'che Kansas Coal
easures and is a sgimmaryvof all previous work done by the
University surveyv. T‘ne larger part of thé ‘field work sub—
sgquen‘c ‘to.the puﬁlica.tion of Volume I, which furnished tne
vasis for the revisions of the stratigréﬁhy contained Vin this
report, was doﬁe by George I, Ada.ms. Beedets pev.pe:c‘4 Recomnaise
ie JOUTH, Geblogy! Vole 34 pP; 682-766, and ppe 764=80L1,
24 Journ. Geology, Vole 10y ppe. 703=137,

3o Kansas Unive quart.s Vole 6y 18964 pe 149
4. Kansas Univ, Quartes Vol. 9, 1900, p. 191.
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sance in the Blue Valley Permian® furnishes information concerning
fhe extension northward to.the Nebraska line of the formations
(Wabaunsee, Cottonwood, Neosho, Chase) described by Prosser and
others at localities along the Cottonwood and Kansas rivers,

No detailed faunal lists have been prepared by paleontologists
for the.Garrison formation. Several incomplete faunal lists of
this formation are included in charts dealing with the inverte=-
brate fosgils from the Carboniferous section of Kansas.

A faunal list by George H. Girty™ is included in Adams's
paper on the "Stratigraphy and Paleonvology of fhe Upper
Carboniferous Rocks of the Kansas Sections The assignment
of the collections upon which the tabulated lists are'based
10 their proper positions in the section is entirely the work of
Messfs. Adams, Beede, Bennett, and Prosser, who made the collections
wnile studying the stratigrapny.

Another paper including a faunal study of the Garrison for-
mation is "Faunal studies, IV", ffom the Uéper Coal Measures on
the Neosho River section by Beede and Rogers.2 Tney list iwenty-
eight speciésubf fossils from the F1oren‘a.‘member and twénty-one

"from the Neosho member,

FRESENT INVESTIGATION

The writer's work was undertaken with the purpose of making
a study of the fauna from the Garrison formation, with particular

le Ue Se Ge Ses Be 211, PPe '13-~844 (1903)0
2, Kansas Univ. Sc. Bey Vol. 34 No. 10, ppe 377=388 (1906).
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emphasis upon the micro-fauna. COnsiderable work has been

" done on the macro-fauna, Eut very little attention has. been
given to ihe microscopic fossils, Beede and Rogersl list a
few species of ostracodes, ﬁryOZOans and fusulinids in their
faunal étudies'of the Coal Measures of Kansas. A geheral
investigation of the literature, lithology and paleontology
‘of the Permo~-Carboniferous of Hansas was completéd oy the
writer wefore undertaking tihe present investigation.

Tine study of this problem has Eeen carried on during

the past seven months., Collecting of fossils, studying of |
‘the iithologic character and stratigraphy of tne‘formatwon‘
was confined chiefly to the Mannhattan area, Considerable
material was collected from outcf0p§ northwest of Strong City
and. southeast of Cottonwood Falls. Gne trip was made up the
‘Big Blue &alley to Garrison, A detailed study ané measures
ment of a comélete sectibon was made from an expoéure five and
one-half miies south of Manhattan. A few‘incomplete sections

were studied at localities previously mentioned.

ACKMNOWIEDGHENTS

I wish to express my gratitude to Dr. Raymond C. Moore
for nis interest and heip in identification of specimens,

I am also indebted to Mr. W. L. Moreman for suggesiions and

i. Kansas Univ., Sc. B., Vol. 3, No. 10, pp. 377-388 (1906).
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helpful criticism in the preparation of this thesis.

STRATIGRAPHY

The Garrison.formation exteﬁds from southern Nebraska
across Kansas into Oklahoma. It is exposed in Marshall
county at the Kaﬁsaé-Nebraska line‘about fifteen miles east
of Marysville, and continues south into Pottawatomie and
'Riley counties along Blue River. At Hanhatian ine line of
'outcrop swings west along Kansas Biver to Junction City,
tnen east towards Alma and from there south to Council
‘ Grove.‘ Excellent exposures are found from Council Grove
south through Cottonwood Falls and from there in a séuth-
westerly difection to the Kansas=-Oklahoma line. In Chase
and Butler countieévthe ou%crbp of the.GarrisQn formation
Torms a band bordering the east line of the Permian, and
it coincides with the east face of the so-called Flint Hills.
In Potitawatomie county east of Blue River, a small outiier
or‘the lower Permian has been cut off by the river flowing
south to join Kansas River at Manhattan.

The Garrison formation varies from approximately 110 feet
iﬁ thickness in the northern part of the state to 140 and
145 feet in the Nébsho valley., Proéserlplaced the total

thickness at 140 feet., The lower shale, Florena member, has

1. Journ. Geology, Vol. 10, ps 7124
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a thickness of 13 feet near Strong, but decreases to twé or
turee feet in the northern part of the state. A.damsl placed
the ﬁbial wuickness of the Garrison formation mapped in the
Cottonwood Eallé qpadrangle at about 120 feet.

In eastern Mafsnall county, near Beaiiie, the Cotton=
wood. limestone is eight feet thick, the lower part peing im-
pure. At thié loéality the Florena shaies are only twokfeet
tnicke Tie Neosno measures 70 feet. Allowing for the
lprobabié dip, the Garrison formation nas a tnickhess of -
110 feet in‘this vicinitye. soutnward‘from Florena, in the
vicinity of Garrison tnere are 82 or more feet of une fors
mation exposed in the bluffs Ly tne Town.

' Tne following section measuréd'byrBeedezg Jusi east of
Bigelow, gives an excellent idea of the/Garrison formation
in the antn Kansaé‘Permian. Tnis section is well eprsed
and is given in minute detail, Wnile the minute details
very in. going a short‘distance, yet the general appearance

does not vary greatly.

Lo UiBoGseBey Be 211, pe 56,
2e Kansas Unive Quart, Vole Yy NOso 39 ppe 191=202,
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Dennis Section, east of Bigelow. (After Beede)
Siratum Toval
Fie 1ine Fie ille

2le Gray limestone near top of hillem=e? ,
20, Shales, uppermost quite calcarecoug=lS=-=u E6m=d

19, Gray limesionee==eec-mw- - ————— et 0 FAREY:
18. Green and red shalegewrmwemmecmcwe—. w2 el 10~
- Ll'is Gray, impure limestones=-=--eecec—ea 22e0 HB=w=?

16+ Dark red and yellow shalesee=-=-=e=l0==0 56m=2
15, Gray limestone in 4 thin layerse=== le=8 46w=?

14, Olive shalegm-emmecmcmemcrmarmen—a— - B Lbwed
13, Greenishe~gray limestone, many small

fragments of fossllgewewem-ccmren le<0 41~-=0
12. Yellowish arenaceous shalegmewmwm—cea la=f 40==0
1l. Light gray sandstonéeececcaccccmcucneu=d 3Bmeed
10, Green shalegemrem~m—cecnen- e o e ] Qo) 3B =0

Ye Three=inch layer of clayey limestoneQe==3 28w
8e Olive to yellowish, mostly indurated

_ shales, s0ft abovew=m—wccumeccucaakQwe( 2l ==9
Te lud=cracked limeston@euemccenmncwcree Heue 1 ==O
Ge Yellow gray, clayey limestonewwee-« (w=po L2wws
be Yellow snale, fosgsiliferougwe=eemee le«d 12«=3
4, Snaly limestoneewmceccmcarnceean e L s lleww3
8. Yellowish fossiliferous shaleewww~e 4==0 Gmed
Re Cottonwood limestonewe—=wccaw- - ISLTRY) D@

1., Covered slope, about thirty-nine feet.

At ijanhattan, Prosserlgives the,ﬁhicknegs of the Cotfon-
Wwood limestone as five:feet; and at Alma five and one~half feet,
Just west of Manﬁattan, Meek and Hayden estimated the thickness
of the Garrison formation at 109 feet. ‘Accordiﬁg to swallow
the‘thiékness is from 124 to 153 feet, while Présser reported
it to be 122 feet, There is a variatiog of 44 feet in the
differené measurements givén. It seéms evident that in measure
ing they all did not restrict themselves to the same boundaries.

l. Am. Geol, Vol. 38, pp. 92-93,
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A complete section which I measured five and one-ha;f
miles south of Manhattan totaled 114 feet in thickness. This
section is exposed along the road to Alma where it cuts across
the bluffs oﬁerlooking Kansas River,

Gerrison Section, five and one-half miles, south
of Manhattan.
VStratum . Total
ft. in. fto in.

17. Yellowish shalewmee—cmwcmcacnn. e Jemn() 1l4==0

16. Shaly limestonems=e-——ecacamcaauan == l===0 111=-0
15, Yellowish shalese—mreemcawn- ——————— - Sews 110==0
14, Red and chotolate colored shalesew== Smm=( 105==0
13. Limestone=-=e-eew- - e maaneae Juwea) 100==0
12. Yellowish shaleSeee<eea—- ————————— =17 w==0 97==0
11, Red, brown, and green shalegewe-wenw]lliwe=) 80m=0
10, Shaly limestoneem--ceceemecea- T T REEe) 66 m=0
9. Yellowish shalegee=-mcawmaaa- - e 10===0 65==0
8+ Limestonem=—-ewee= L DT T T ] 55w~
Te Red and green shaleg~=-——cmcmmcwicceac]fm==0 S53==5
6. Snaly limestoneme=-ceccaccamnccn-a - Fw== BT mm=t
D¢ Shalywmemmcmerccamna ————— —————— - ) 34==0
4, Limestonge=-=vcmcau= e ———— Lwmel Ll ==b
3¢ Snalemememcrecccanca- T —— - vy B 25==0
2e Snaly limestonee=m-—=veccceca-a B i T, DT q) 23m=0 .
le Yellow shale, fossiliferousm=-=-= =B wem=( 20==0

Tne region from Junction city to Cottonwood Falls has been
well summarizéd by Prosser.l Taking the rééion as a whole he
ascribes a thickness of 6 feet 10 the Cottonwood limestone and
140 to 145 feet to the Garrison formation.

At Reece, Beaumont and Grand‘summit excellent exposureg

ot all the imﬁortant limestones of the Lower Permian ssction

1. Am. Geol, Vol. 38, PP O5=-96,
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are shown; but nowhere is there a stoneuwizh all the chéract;rs
of the Cottonwood limestone. The fauna of the general horlzon
is somewhat similar to that of the Florena shales but it is
distributed through a fairly wide range of rocks and is not so
pronpuncéd as in the northern ;oéalities. In short the Cotton-
wood limestone ceaSes to be of a great value as a horizon marker
south of Bazaar, Chaée COﬁnty. |

Beede and Sellards’studied a section of the Flint
Hills escarpment easf of Beaumonf and found the Garrison for-

m&tion‘to measure about 138 feet in thickness.

Section of the Flint Hills Escarpment Bast of Beaumont
. (After Beede and Sellards)

Stratum Total
ft. in. it din,

29, Covered to the base of the Wrefordewe=2lweel 138wmwd

28« Red and blue shales, disintegratede~e= Guee) 1l8=m=t
27. Shaley blue calCareoUmwwemm=sceceaome Sumed 110e=~=p
26. Snale, CAlCAreOUSmwmmmm=medmmm——" B Ty 105=n=6
25¢ Limestone, massive, chert CoNemmscccee luwa3 102w==Q
24, Limestone, shaly, fossiliferouseeeecee Hwwad 100we=9
23. Limestone, impure cherte-eeeecccccecae 2eacd YS5w==0
22, Gray shale, thin limestone~—wecececaaa =~ lewag 93mew0
21, Limestone, hard bluishewe~ew~- e Sewe( Glwee=b
20, shales, olive, clayeyweecw—ccmmu= m————— Gewe) | BYmmmb
19, Crusty depositw-e—--w- e ———————— l1=-0 Bh=m=6
18, Snales, bluGmm-ree-cmmccccr e e e cnna e Suee) B3mm=b
17, Shales, calcareous, concretionaryweemes 2we<( B8lmm=g
1lo. shales, yellowish, concretionary—eewe=e Zwewl T mmea
15. Limestone, hard, blue, fossiliferouge= Guw=«d T6mm=p

les Am. GGOl.’volo 30’ PPe 100-101‘
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14. Limestone, Pseudomonotisececewcue- mocmmwn Guma  [Om==l

13. Biue, shaley hard, some f0sgllsmemmencwen Juwel  GOww=0
12, ShaleSmwmmencmcn= e e e e e e e e - lemet  O2em=0
11, Limestone——=-- e ——— e —— SR Rnto B - o IENY
10, Shales, light coloredw-=rmm—ceemcama— mmmmm=]lBem=f  5Fe===f
9., Limestone=eeemmcmccu-- - e e e wwe lowe( 4Tw==0
8, Shalemwemcracmcncuaa~ - —————— wem Buuel  46===0
T7e¢ Limestonemeee~cn- —————— e ———— lewe0 44we=0
6. Coveredem—wmcnmmecannma o 00 e Duew( 43wl
5. Shales, yellow, calcareous~-==cmm—e- O e V- 3Bm==0
4. Shales, Crugty=m—-—-= ————————— -————— ~ Lueme(  2Bw==(
3. Limestone, shaly and massive=-===w- —————— Bem=0  24e==0
2. Shales, light coloredecmeemecemmvecnmeeecanlleesQ 16e~=0
1, Cottonwood limesionem—=mucecccccmmnmcccnee Guwn= Bm==0

The shale and limestone laYers of the Garrison for-
mation are remarkably persisient and uniform when the great
extent of the outcrop is con;idered. This formation, weatherw
ing very readily, for@s the slope éf the escaﬁpment made by
the ovgrlyihg Wreford limestone. Owing %o the persistence of
the overlying Wreford limestone, this formation can be readily
recognized and traced with little difficult& across Kansas irom
the Nebraska to the Oklahoma line,

The Garrison formation extends across Kansas with but
slight modification in the southern part‘of the st§te. such as
the thickening of some of its limestones. These liﬁestoge layers
vary in thickness from one{to four feet and are of minor importgnce.
Some of them are thick and persistent enough to form small escarpe
ments within the band of outcrop of the formation., Benches formed
Py the limestoﬁe beds are quite notiéeable along the bluffs soufh

of Kansas River near Manhattan. The first prominent limestone
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layer occuré about 15 feet below the base of the erford and is
three feet thick, The second occurs near the middle of the férn
mation and is one and & half feet thick, The third is»20 feel
above the top of the Cottonwood and is fiﬁé and a half feet
thick with a,thih shéle—between. Theée 1iﬁestone layers weéther
at the surface into small rectangular blocké very similar in
color and appearance to that of the Cottonwood.

Throughout thé whole extent of the,darrison formation
Tthe general inclination of the strata is to the west. On account
of a slight thickening in the Flint Hills area the maximumkdip
is to the northwest. The inclinafioﬁ reaches 14 to 16 feet to
the mile, but probably ihe average for the whole tprmation is

put little more than 10 to 12 feet.

CONDITIONS OF IEPOSITION

The shales and limestones of the Garrison formation
afe marine deposits.k Conditions under which they were formed
were not unlike those of the Pennsylvanian,

The shallow epiécontinental seas existing throughout
the Pennsylvanian continued to occupy much of the same area
in Lower Permien times, Sediments were mainly derived from a
land mass on the south, as shown by a thickening of the beds in

that direction. The Garrison formation thins from 145 feet south

of Cottonwood Falls to approximately 110 feet north of Garrison
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in the Big Bliue valley.

Study of the faun% of the Garrison formation shows it
to be typical of a shallow marine environment. It seems
dvident that warm shallow seas existed prior to the deposition
of the formation, suggésted'by the abundance,of Fusulina found
in the Cottonﬁood iimestong and also‘in fhe.Florenayéhale. The
bryozqans and brachiopods are fﬁrther evidence of a shallow
water fauna. In some Of the shale layers;&ﬁe bryozoans aré
unusually plentiful both in nﬁmber and species., The brachiopods,

especially one specles, Chonetes granulifer, comprise the greater

part of the fauna found in the Florena shale.

In the Garrison, beds of shale are predominant and‘tne
limestone layers, rarely more than four feet thick, of minor
importance. Often a limy shale is found grading into a thin
limestone. Mooreloffers as possible causes for changes in
lithologic character: (1) reworkiﬁg and lateral shifting of fine
clastic sediments from areas of rapid and somewhat irregular
deposition; (2) slight relative elevation of 1and.’rejuvenating
streams and increasing supply of terrigneous material to the éea,
and (3) climatic chanpges, such as periods,of subnormal precipi;
vaiion, wnen, because of reduction[in capacity of streanms |
o Moores Re Ce "Environment of Pennsylvanian Life in Nortﬁ

Americae." Reprint from the Bulletin of tne American Association
of Petroleum Geologists.
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: depositioﬁ woula be resitricted largely to the lands, alternating
bwith periods of super-orainary rainfall wnen the loads of |
sediment previously dropped on %he plains would be snifted by
twhe enlarged streaﬁs 1o the sea. |

‘Anotner interesting feature of the shale beds is their
vafia;ion in color. The.yel;ow and’green shale bedéiére thickers
while‘the red and chocolate are thinner, but none the less
pepsistent. The yellow and green layers of shale grade Irom
one intq the otner, but thne darker shales do not grade into the
lignter, rorming a distinct break so far as color is concerned,
Tnese chenges in character and mineral content are no doubt due
" to a cnange in the tjpe‘of sediments carfied into the seas.

In cdnclusion,’tne shales and limestones of the Garrison
formation were deposited in a widespread shallow epiw-continental
gsea, in wnicﬁ conditions were almost constant except for siight

~ oscillations of the sea on a suobmerging énd,emerging siore,

COUMPARISON OF FIORENA AND NEOSHO FAUNAS
Tue Florena shale overlying the‘Cottonwood liﬁestdge
constitutes one of the most fossiliferous norizons of the
bPermian. Although there are but fewvspecies present they are
exmremely abundant in number,
A study of this fauna with its abundance of Chonetes

granulifer, Derbya crassa, Composita subtilita, Productus

semireticulatus, Meekella gtiriatacostata, and others shows it
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40 e typical of the Upper Carboniferous of the Mississippi
Valley., Comparison with'the fauna of the Wabaunsee formation
shows that while the latter has many more species, every species
of the Florene shale, with the exception‘of possibly two or
éhree, occurs in the Wabaunsee férmation.

'An examination of'the fauna of the Neosho member shows
it to contain fossils typical of the Carboniferous along with
a mixture of species more iypical of the true Permian., Some
of the shalerlayers and the dark gray‘limestone beds contain

a Pseudomonotis fauna which is usually considered characteristic

of the permian. The §resence of strata containing a mixed
fauna led to the consideration of the Neosho as the lowest

formation of the division generally called the Permo—Carboniferous.1

GENERAL FAUNAL OBSERVATIONS

An analysis of‘the faunél chart at the cloée of £his
paper brings to attention a few considerations concerning the
Tauna of the Garrison formation that are worthy of noiee.

Before coliecting material a separation of the fore
mation into three zones was arbitrarily established so that a
comparative study, from the data gatheréd. might be madé. The
lower zone constitutes the Floréna or yellow shale overlying

l. Meek and Hayden: Am. Journ, Sclence, 2nd series, Vol. XLIV.s
Do 3o ’ ‘
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_ the Cottonwood limestone. The ﬁeosho member comprises the
middle and‘uppef zones. The line of separation between the
middle and upper zones was drawn at thekbase of a one foot
layer of shaly limestone,’which is bed No. 10 in the section
measured south of Hanhattan. ;
A study of the fauna from the three zones shows that
the Fiofena meﬁber»of the Garrison is more fossiliferous than
eitheryﬁhe Lower or the Upper Neosho béds;‘ Wherever the shgle
has been exposed for some time, large numbers of nearly perfectly
preserved loose fossils may be found., Another factor is the
greater number of good.exposures¢ At many localities the underw
lying Cottonwood limestone has been quarried for building
purposes, thus affording good exposures of the Florena shale,
Fifty specieé of fossils were found in the PFlorena shale,
The brachiopods are most abundant in number but ﬁot in speciese

The number of specimens of Chonetes granulifer is far in excess.

of that of any other species. At some localities thin layers
made up almost entirely of these shells were observed. Several

specimens of Productus semireticulatus, Pustula nebraskensis,

Derbya crassa, and Composita subtilita were found. The bryozoans

“include iwenty identified species, thé most common ones peing

Fistulipora carbonaria, Iabulipora carbonaria, Thamniscus

octonarius, and Septopora biserialis. Fourteen species of
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ostracodes were found, the ‘genus Rairdia being regresented vy
six species, which are the most abundant in‘number. The genus
Ampnissites is second in’numerical importance witn threé'species;

g&;macahmina;antiqua and Tetrataxis palaeotrochus are the most

common protozoans, Nuﬁerous crinoid stéms and echinoid plates
‘are contained in my collections. - The trilobites are represented
by fragments of a single species, Phillipsia sangamonensis,
and are not comﬁon‘ |

The Lower Neosho proves to be the ieast fossiliferous
of the three horizons. lany thin beds of reddish brown or
chocolate colored shale intercalafed in the moré massive yellowish

shale layers are non—fossiliferoﬁs. Two specles of Tetrataxis

are common in this zone and specimens of Globivalvulina bulloides
are rare. Twelve species of bryozoans are recognized, the genus
Septopora being represented by four species. ~Rhombopora

lepidodendroides is a common and abundant forms The brachiopods

include five specles but are less abundant. (Chonetes granulifer:

iss however, the most common one. The gastropods are repreéented

by one identifiable specieé§ fchizostoma catilloides. Many
microscopic specimens were found in some of the Shale”layers.

Among ostracodes, Bairdia beeded and Be beedei abrupta are very

abundant and the two species of Hollina less so.
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‘The fauna ‘ffom the Upper Neosho does not show much
variétion from that of‘tﬁe Middle. The same protozoans common
to the Midﬁle are ﬁoﬁnd in the Upper with the exception of
I, ventricosus, The Eryuzoans/are very abundant while the
brachiopods are about the same in nnmbef. The pelecypods
include two gpecies; Nuculopsis ventricqsa and Allorisma
suﬁéuneata.’ Of the ostrdcoées,wthe genus Jonesina is represented
by two species which are fairly abundant. Two other genera,
Healdia and Cxtherella eagh have one species common fo~this
horizon, |

The species coniainad in my collection are typiqal of
the Pennsylvanian fauna, Evéry_species, with the possible
exception of‘one or two, has been reported from the coai Measures
by Beede and Rpgerslor Girtyzin their faunal studies,

The eight species of protozoans represented have been-
collected from formations in the’Pennsylvanian. The same
species of bryozoans, wnich I nave identified, were collected
and described by Condrasin his paper on "The Coal Measure Bryozoa
of Nebraska", Tne brachiopods are all wide ranging forms and
although not represented by many species they are nearly all
1, Beede and Rogers, "Coal Measures Eaunalystudiés." Kanse Unive

Sce Bey Vol. 36 '

2, Girty, Ge H.y "Fauna of the Wewoka Formation of Cklahomag?
Uo Bo Go SOQ B. b44g ’

3. Condras Ge. Be "Tne Coal Measure Bryozoa of Nebraskas" Nebrs
Geol, Survey, Vols 23 pt. 2
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apundant in ngﬁberAbf individuals. The pelecypodss Nuculopsis
ventricosa Hall and Allorism% gubcuneata Meek and Hayden are reported
by Girty trom the Wewoka formation of Oklahoma. Schizostoma
catilléides Conrad is the’only gastropod which I have found ahd

is a-common one in the Pennsylvanian.

In my study‘of the qstracodes I‘have extended the range
of certain species, first coliected<and described by Knight!l
from the Henrief%a formation in M1sspuri. 'The two species of
Holiina and Jonesina>f§und in'ﬁy material appear to be typical
of ihe Lower Permian as they nave not been reported from lower
formations. |

In conclﬁsion,‘the fauna 6f the Garrison formation
siiows no marked differences from the fauna of the Pennsylvaniane
vConditions of environment and forms of life innabiting the
éeas continued much the seme from Upper Pennsylvanian into

Lower Permian,

ie Knight, J. B. "Some Pennsylvanian Ostracodes from the
Henriletta Formation of Eastern Mlissouri®, Journ. Pal,.
vol. 24 No., 3; Vol. 2y No., 4.



22,
’;SYSTEMATIC PALEONTOLOGY
PROTOZOA
Family Fusulinidae Mollier
‘Subfamily Pusulininae Staff-Wedekind
Genus Eusulina Fischer
Fusulina emaciata Beeds

Tne shell of this spécies is rather long and slender,
elliptical in ouiline, with the ends soméwhat bluﬁt. An axial
section showsvthe sepia higglyvfluted.thfoughout. The walls
are thin in the fifst Wwo wnorls. The apertﬁre is{narrow and.
tne tunnel angle smali. .Tne proloculum is fairly large. measurs
ing‘about Oel mm, in diameter.

Tiiere 1is considerable variation as to size among.my
- specimens, Some of the smaller specimens measured about 4.5 g,
in length wnile severgl of fﬁe larger ones measured over 7.5 mm.
In some of the larger forms the‘reiative,thickness exténds for
a greater distancé‘toward the ends than in the smaller fSrms.

l"‘I‘his spedies is strikingly like gh.longissimoides. vut
is smaller,of somewhat different form; showing a differént
development not due to dimorphism, and is from a pigher horizone"

Range and distributionn-COmﬁon in the Florena snale at

Mannattan and Cottonwood Falls,

is Beede, Jo Wa» Ind, Univ. Studies, Vol. 3, Study 29, p. 4.
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Genus Trﬁi‘cites Girty
Triticites ventricosus (Meek and Hayden)

Tae suell is extremely large, being about 10 mm. in lengin
in an average specimen. A few specimens wnich I measured exceed-
ed this by ébout five tentns of a mme Outline of the shell is
sPindle-shaped‘with rather bluntly and evenly rounded ends. Wiile
neafly all of my specimens are of the elongate types I have |
observed some ﬁhich are comparatively short and rather thick,
Many of the épecimehs are so well preserved that they show very
distinctly the fluting of the antetheca.

In axial sections of a few specimens which I made, I
counted nihe volutions, All showed wvery large proloculums, which
is quite characteristic of this speciés. The marked degree of
septal fluting is very conspicuous.

Range and distribution~~Upper Garrison shales at Manhatian -

and Strong City.

Family Textulariidae
Genus- Cribrostomum Moller
Gribrostomuh bradyl Moller
-Tne test is cgmposed of several chambers, biserially
arranged throughout the length of the individual., The wall is

Tinely arenaceous and perforated. Apertures in the early portion

+

are similar to those of Textularia, an aréned slit at the inner

wmargin of the chamber, later becoming multiple.
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My specimens differ from the type form in being slightly
‘smaller in size. Also, the chambers in some are not quite so
inflated. They a;l show, however, the characteristic biserial
arrangémenﬁ”of the chambers.

Tiais genus'is distinguished from Climacammina in opeing
biserial throughout, but is similar in body outline to the
biserial paft of Climmacamina, The cnambers are more full and
rounded and not compressed,

| Measurémenfs'of tnreg specimens from the Gafrison at
‘Manhattan; Lehgth. l‘mm.;'lqz mm.; Ue9 wmm.; with the average at
1403 mme. |

Range and distribution-~Rare in the Florena shﬁle at
NManhattan. -

Genus Climacammina He Be. Brady
Ciimacémmina antiquakH. Be Brady
vlate III, figureé 4y b

The test is elongate and subcylindrical with the early
chaﬁbers biserial and the later Snesvuniserial. Segments are
nuumerous, with the sutureé externally’marked by’depressed lineé.
A apertufe or several irregular orifices oceur on the face of
the termlnal segment.

Sp901mens in my collection show a wide range in size.
Some of the largest ones measured about 2 mm. in length but the
ma jority are about half this size. ,A few specimens show the small
orifices occurring on the face of the terminal seéﬁents out in

nearly every case the small openings are obscured by matrix,
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Tne compressed or spatulate, unsymmetrical shape of the test
is very pfonpunced.
Range and distfibution--Abuhdant in the Florena shale ai

Mannattan and Cottonwood Falls,

Family Trochamminidae
Genus Globivalvulina Sciubert
Globivalvulina bulloides (H. Be Brady)
‘Tae test“is frochoid.vsubglobular or plano=convex, A
depression occurs at\the\uﬁbilicus on the flat ventral side, the
dorsal side being strongly convex, The chambers are inflafed and
fewy, with the walls containing considerable cement. Thne aperture:
is low and arched at'the umbilical margin of the last-formed
chamber, |
Nearly all of the Specimens in my col;ection are smaller
than the type forme They appear to be made;up of .three chamberss
a large one with wo smaller ones of eQual’sizé, giving a
gloﬁular shape to tnevdorsal side.
| Tuis sPecieshis similar to the more médérﬁ types
Globigerina. The test is made up of a few globose segments and
tize excavation of the ventral surface is’similar to tne umoilical
‘vestibule of Globigerina,
Range and distribution--Common throughout the Garrison

formation.
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Femily Orbitolinidae’
) Genus Tetrataxis Ehrenberg

 Tetrataxis maxima Schellwien

plate III, figures 1, 2.

‘The test is 6onica1 in shapé,'consisting of a proioculum

- and eiongate second chamber, later bnbkeﬁ up into elongate,

rcresentic chambers. The aperture is elongate, located at the

- margin of‘tne umbiliéalcborder of the cnamﬁer.

None of my specimens show any marked differences from

the type forme Tney differ from T. pdlaeotrochus in being a

little larger in diameter and the apex of the test not so sharply
detined., Tne convex side appears to nave bpeen sllghtly coupressed.

Range and distr1bution~-00mmon throughout the Garrison

rormation,

Teirataxis palaeotrochus (Ehrenverg)

- Tue test is composed<of several convolutidns. each
consisting of segments all mére or leés fisible on the exterior.
Septation is markéd by siightly depressed or excavated lines,

Some of my speéimens both large.and‘smaLl nave a neight
néarly equal to the diameter of the shell at the base. The
rather sharp apex is not sé prominent in some as it is in
others but, nevertheleés. it is this characfer wnich readily
distinguisnes it from T, maxima,

Range and distribution--Tnis species occurs at the

same horizons as T, mexima but is less abundant.
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EéHINODERMATA
Subphyllum Pelmatozoa Leuckar?t
Classﬁcrinoidea Miller
Segments of cfinoid stems are very abundant in all of
ihe shale laygrs of this formation. I did not find any
crinoid~calyces 50 ﬁhat it is impossible wo make identification
of génera and species. _According to Zittel‘slclassificaxion.
the only crinéids found in thegPermian are those belonging to
. The family Poiéridé%inidae. Undoubtedly these stem fragments
belong to some of the épecies ofvthis’family.
" Renge and distribution--Abundant in both the Florena

and Neosho members at Manhattan, Cottonwood Falls and Strong

Subphyllum Echinozoa Leuckart
Ciéss Eéhinoidéa Bronn
Order Perischoechinoidea Mcdoy
Family‘Archaeocidaridae McCoy
Génus Afchaeocidaridis lcCoy
Archaeocidaris megastylus Shumard
Plate I, figures‘i4~20.

I nave in my collection several plates of various sizes
gnd fragments of numerous'spines. The plates are héxagonal in
outline, wider than long and sﬁme are unusually thick., The
sinafts of the spines which I have are broken away, so that I

i1. Von Zittel, Karl A., Textbook of Paleontology, vol. I,
pp. 1730
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‘am unable to determine the length of them or the presence of
lateral spines., Tne socket is deep. wide and smooth. The neck
is marked with a slighily raised ring, which is finely striated
longitudinally‘

This species fesembles Bchinocrinus Agassiz in general
outllne and the. presence of granules around the rim of the plate,
Some of my plates are cons1derab1y 1arger than those described
oy Girty and differ in - belng from .5 mme to 2.5 mm, wider than
long., «

‘Measurements of three plates: Length, 13 MMey 13.5 mume,
12.5 mme; Width, 14 mm., 16 mne, 13 mme .

 Renge and distribution--Comon at all horizons in the

Garrison formation,

‘ MOLIDSCdIvEA
Class Bryozoa Ehrenberg
Order Gymnelaemata‘Aliman
Suborder'Cyclostomaﬁa‘Busk
Family Fistuliporidae Ulrich
Genus Fistulipora lcCoy
Fistulipora carbonaria Ulrich
Plate I.‘figure Te
This bryozoan is common‘in both the lower and upper
Garrison. It is a typical incrusting form and usually very‘thin.
In one of my specimens the apertures are quite large ard the

ls Girty, G. H, "Fauna of the Wewoka Formation of Oklahoma®;
Ue Se Go S.y B. 544, Pe 37.
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vperistomeé.stand,out as prominent ridges about two-thirds of the
way -around the opehings. |

| A cross sectidn of a part of this particular spécimen
shows large_vesicles’betWeen the apeftures. one row between each
opening. Tabulae pass across the tube, about a tubets digmeter

apart.

This species is distinguished from F. nodulifera lfeek
in having lﬁrgér‘aperfuééé. fewef and larger vesicles and
numerous diapnragms across the tubes. It differs from ¥, minor
McCoy in having one instead of two series of vesicles surround-
ing each zooecium.

Range and dist#ibution--dommon in'theLlower aﬁd'Upper

" Garrison at Manhattan, Cottonwood Falls and Strong City.

Suborder Trepostomata Ulrich
,  Fémily~BatOStomellidae Ulrich
Genus Batostomella,ULrich
Batostbmella leia Condra
The zoarium of this species is a ramose form witﬁ‘
slender irregular brgnching»stems, supported byréasal
expansion. B, leia is represenﬁed in my collections by a
Tew stem fragments, somevhat wWeathered with almost smooth
surfaces. Mature and well presérved specimens show numerous
small acanihopores and a few largé ones océurring at some

cell angles.
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A vertical section through one of my specimens shows long
zocecia bendiné from the center to the surface, with a_thibkening
of the walls near"fheAapertures.. Diapnragms occur in a few zooecia
vut are not common.

Tinis species is often confused with R. lepidodendroides

mgek on account of the preseﬁce of a few large acantnoporeé.l
1t is distinguished from theﬂlatter'by jhe even cylindrical
surface, small apgrtures; wide}interspaces, and thin mature
regions. |

Rahge dnﬁ distribution~-A‘few stem fragments were found
1n'thé Florena shale at uennattan, and iﬁ the lower Neosho

at Sirong City.

Genus Tabulipora Young
Tébulipora distans (Condra)

Wnile tne zoarium of T. distans is normally an ine
crusting expaﬁsion,ra few specimens have been found of tne
ramose’form. I navé a feWFSpecimensvin my collection which I
am referring ﬁo this types The apertures are subcircular and
ot varying sizes, with the interspaces thick and uneéual in
widthe f nave observed a few large acanthopores at some of
the cell angles but they are not common, while numerous small
ones surround the zooecia.t

. This species resemblés T. spinulosa Rogers in having
similar though 1§rgef and less numerous large écanthopores

which are not placed along the walls between the zooecia as

l. Condra, Ge. Be "Coal lMeasure Bryozoa of Nebraska", Nebr.
Geol, Sur’vey,“vol. 2’ Pl i1,
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well as in the cell angles. Tne presence of diapnragms also
distinguisnes it from thig species., The ramose forms collected

by Condra are about the size of the old growth of Re

lepidodendroides, put can be distihguished‘by the number of
‘diaphragms.

Range and diétributionéfA Tew $pecimens were found in
the Florena snélé,at~Manhattanyand’in the uppér shale beds

N,

at Strong City.
Tabulipora heteroporats (Condra)
I am provisionally referring a few stem fragments to
tnis speciess Condra‘'s original description of this species
is that of a massive or incrusting zoarium, ' My specimens are

of the incrusting form on small stem fragments of R.

lepidodendroides. The distinguishing feature on which I am

pasing my identificatipn is ﬁhe variation in size of the
zooecial apertures. There appearé to be(nd definite arrange-
ment’of the openings., On some.I have observed slight elew-
vations occurring over the surfaces, but they are very
inconspicuous. |

The distinguisning cnaraéﬁers of this séecies are the
<vary1ﬁg sizes of the zooecial apértures:and in the form of
the zoarium, It is similar to s rudis Ulrich but differs
wmainly in being a messive or inérusting form and not irregular

branches,
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Range‘and distribution-~Rare in the Neosho member,

Tabuliéora carbonaria (Ulrich)
Thnis is the most common species of this genus to be
~found in-the Garrison férmation, and ié about as abuﬁdant
‘aé any of the other br&ozoans collectéd. None of tThe
specimensvin ny céllections*shoﬁ any ﬁarked{differences from
those described‘b&’Ulrich.l ‘Several of my_spécimens show
larger and more numerous acanthdpores than others, especially
‘the larger forms. This differénce in size is probaﬁly‘due to
 immature growth and pdssibly some of the specimens have been
more weathered.
, Seﬁeral crosé sections 6f some of the épecimens. which
I made, show the same distinguishing charaéteristics.
Diaphragms are very numerous in the mature zooecia and occur
about a tube's diaﬁeier apart. The divisional lines between
the thickéned portion of the walls of the zooecia is marked
by a series of minute dark’SpOtS. |
Eange and distributioﬂ—éAbundant throughout the

Garrison formation.

Tabulipora s?inulosa (Rogers)
In al1 of my specimens @hé iarge:acanthopores occurring
at the so~dalled cell angles project from the surface as
prominent spines. smaller acanthopores are placed along the

walls between the angles but do not show any definite arrangement.

l. Ulrich, E. O.y Geol, surve Ille, VIII, p. 443, pl. LXXIII.
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In some of my specimens I have not observed any mésopores.
'while a few have some vefy small onés. All of fne specimens
-in my collecfién/are well preserved and show prominently the
spine-liké acanthopores. ’Some of the acanthopores are so
, co;spicuous thét tbey can be detected without the aid of a
lens, |

l“This species is similaf to Ta ohioehsié Foerste,
‘The acanthdporeé are more numerous”and there is a greater
contrast bétween,thé large and small acaﬁthOpOres. There
are six instead of ten apertures in a.space of two mm."

Range and distribution-~A few specimens were found in

the Florena shale at Manhattan and Cottonwood Fallse

Suborder Cryptostomata
Family Fenestellidae Xing
Genus B@nesteila Lonsdale
Fenestella mimica Ulrich
Tnis fenesteliid specles is ver& common in the Neosho
member of the Garrison formation.‘ All of ny specimens are
straight-branChedlwiéh few bifurcations. ‘The carina
appears as a faint iine on mostybf them but is fairly
distinct.in a,few; .All,‘nowever,’show the row .of small

spines on the carina U.12 mm, apaft. The dissepiments do

not appear quite as wide as those described by»Ulrich.g

l. Btenopora spinulosa Rogers, Kan. Univ. Quart., IXs No. 1,
PPe. 1"20’ pl. IV, 5.
2. Ulrich, E. Q.9 Geol, sSurv, Ill.g VIII) Pe ISy
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In nearly every spe;imen the apeftures occur, one at each end
of ﬁhe dissepiment and oné aboui equi~distant from each dissep~
imént along the fehestrﬁle.' This does not always hold true
on some branches just above & bifurcation.

Cloéel& related forms afe‘gh.gégggrUlrich, F. limbata

Foerste and F. spinulosa, E. Ienax has larger cell apertures,

larger aﬁd‘more ellipﬁical fenesﬁrules, and a distinct,
prominent keel. JF, spinulosa is.moré:robust and with fewer
'zooeoia;' F. limbata has narroﬁer fenestfules, a wider keel
with blunt spines about .20 mm. apart.

Numerous’fragments were foun@ in the middle Garrison

" at Strong City and in the upper Garrison south of Manhattan.

Fenestella limbata Foerste

Thié species sb‘ciosely fesembles g;_mimica that some
of my speoimens aﬁpéaf to be nothing more than varieties of
thé latter. They show, héwever, a.straight and more definite
carina with a row df spines about +2 mm, apart. The spines
are as wide as the carina but'on some specimeng\they have
béen worn down, appearing low and broad. The apertures are
not quite as large as those in gh_mimiqa but all have
pFominent peristomes.

. The brandhes on the reverse face are prominently

striated and in some specimens the dissepiments show faint
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. / ) o . .
striations., The fenestrules on the reverse are more nearly

-~ !
?

rectangular than with either E. tenax or g;'mimica. On the
obverée’face.thgy'afe aboﬁtvtwice as lohg as wide, modified by
the slighﬁly expanded disseﬁimenis'andr26qeéial_apértures.
The carina, élightly.ennoachiﬁghaperﬁureso and prominent
_striae serve to sepafaéé 1hé\épgciésrfr§m t&pical F. mimica
Ulrich. | 7

Range and distfibution;~aare in the Florena shale at

Manhattan.

Fenestella‘iengx Ulrich
Plate III, figure 3.

None of my specimehs show any mafke@ differénces from
those describea by Ulrich.l The striations.on the reverse -
face of SOme.of‘them are more prominent than on others.

The dissepimeﬁts are éhbft buﬁ wide, making thé fenesirules
éllipﬁical on the reverse; Zooecila gene;ally occur at the
ends of the dissepiments and one %etween.l’The apertufes are
not as large as. those of Ei’mimica} The spineé“on the carina
of some of the specimens are very obscure, having probably

‘been worn off.

This species resembles the form F. cyclofenestrata to
some extent, but has a more pronounced. keel with few spines

and not quite as large dissepiments.

1. PFenestella tenax Ulrich, Geol, Surv. Ill., VIII, p. 546.
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Range and disiributiqn--Coﬁmon in the Florena shale.
Fénestel}avépinuldsa,Condrab

This species is reﬁresented in my collections by several
fragmeﬁts, All of the specimené show the characteristic
large spines on a definitekcarina,iand ihe_small zZooecia,

The spines ére arfanged so tha£ one ébeurs neér the end of
each dissepiment with another between.

Condralln his original descrlption recognlzes two forms
of growth., "Cne of which‘has strongrbranches (about their
own diameter apart), stout’diésepiﬁents, and rectangular
ﬁéngstruleS;‘the otﬁer form is more lax in growth, having
wider fenesirules, as well’as thinner branches énd dissepiﬁents.
SpQCimehs belénging 1o the last naméé form were at first
classified as P se&illehsis Ulrich on'acdount of characters
of the reverse face, As soon as the vaerse waé seen, they
were corréctly placed, Eg.gerelegans (Meek), an associated
speciess resembles F. spinulosa in general measurements
but has Very thin, depressed diésepiments on the reﬁerse;
the obverse faces afe quite dissimilar.?

Range and distribution--Several SPeéimens were found

in the Florena shale,

Fenestella gracilis Condra
A few specimens belonging to this species were found

in the Flérena shgle.

1. IEnestella spinulosa Condra, Am. Geoley XXX, No. 6, PPe
545, 344, pl. XXIQ 4"5.
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Tne distinguishingjcharacters in gl,gracilis are the
stfaight branéhes and fairly lqﬁg fenestrules, The obverse
face has a wideicaripaQ wifﬁ réﬁnded sunmit, béaring a row
of small, éhérp, conical spines placed aﬁout w22 mm. apart.
The fenestruies are quite regﬁlar ih forﬁ, subrectangular,
varying séme in dimensidhs‘wifh‘diffefeni conditions of growth.

‘The zooecia are plaoéd~in twc:alternéting ranges with
moderatelyvprominen{ peristomés. set close in against thé
carina.‘ In some of my Specimené there are four zooecia
%o the fenestrule while in others there are five.

This species is similar to F. dentata Rggers.-but is
not so\largé or robust. - l’ 1

Range and distfibupioﬁé-?lorena shale at Manhattan and

Cotionwood Falls.

Fenesteila binodata}chdra
Plafé III, figure 21.

iy collection contains only;a‘single specimen which I
am identifying as this species. The chief distinction to be
noted is the rather Broad‘and rounded keel bearing an alter;_
' nating double row of compressed but prominent nodes. The
nodes on my specimeh arernot_qﬁite so large or as elevated
as those figured by Condra.l |

1., Fenestella binodata Condra, Nebr. Geol. Survey, vol, 2,_
pt. 2, Ppe. 66"'67. '
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\\lnTnis SpeciesL though relaﬁed to F. ovatipora Rogers, |
vwhiéh has a raised areé and no sp;nes, is very distinct. This
species is nearer»E;Jconradicompactilis'Condra; which may have
arélightly Einodate appearance, but is‘distinct,on account of
the charaéter and number of apettureé torthe fenestrule, andithe
more definite binodate arrangemgnt‘ofrlafger nodes; the reverse
faces are very diSsimilar.;\The principal'charaqtefs of this
Spécies are found infthe'ddubie roﬁ of alternating nodes on a
broad cafina, and in the compéfétivély robust appearance.n

‘Range and distribution-~A singlé specimen was collected

from the Florena shale at Manhattan.

,Genué Thamniscus King
Thamniscus octoﬁarius Ulrich

This palmate-fqrm‘of;bryozoan ;s a comﬁon fossil through-
Oﬁt the Garrison formation. All of ﬁy specimens show typically
the 6harécters assigned to this species.

The circular apertures are”arranged in a longifudinal
series between obscure raised lines, and in more §r less
| regular diagonal series. The peristome rises about the aperture,
incomplete at its lower ﬁargin, sprgadingtagain and becoming
obsolete beloﬁ the‘aperture 50 as t§ enclose a faintly

margined circular suboval depression,

l. Fenestella binodata Condra, Nebr. Geol., Surv., vol. 2,
Pte 2, PPe66-6T, ‘
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| lUlrich detected’in some-qf’his specimens a small pore
at the bottom of these depressioﬂs.‘ I haveyn?t observed any
such pores onrmy‘specimensyaé all of the depressions appear
to be partially filled with motrix. . In some of my specimens the
peristomeé are'quiie prominent while\iﬁ others they are worn
down and almost obécure. A |

| Ulrich's iype.sbecimens weré Qollected frém the Upper

Coal Measurés of Greenwood County, Kansas. |

Renge and distribution--Abundant in all the shale

layers of this formation.,

Pamily @centhocladiidae Zittel
Genus Pinnatopbra Vine |
,PinnafOpora‘pyrifbrmipora Rpéers
Several specimens possessing the more or less distinctive

characters of P, pyriformipora are contained inlmy collections,

Some of my specimens have more prominent spines along the
mesial carina than in some of the 6thers.ikThe smaller spines
afe found on thermqre weathered,speéi&ens and ;ndoubtedly have
been worn doun.‘ The spines occur about 0.4 mm, apart, the
séme as in those figﬁred by'RQgers;z

1. Ulrich, B. 0., Iil. Geol. Surv. vol. 8, Texts p. 612.

2, Pinnatopora pyriformipora Rogers, Kans. Univ. Quar. IX,
Noe l, Pe 9, plo llg 6y, 6a,

L



40,

This species resemblesg g;;trilineata Meek in general out-

line and size, but does not show a triliniate carina on the
obverse face.

Range and distribution--Common in the Neosho member.

PinnatOpofgﬂtriiineata Meek

The three mesiai,lines constitute the principal
distingﬁishing character of this Spécies.r The size of the
midrib as well as the number of pinnaerin a giveﬁ spaée
are also important,. The obverse face of all of my specimens
“show very distinctly the thfée fine straight lines along
 the center, the median one in all speciﬁens Eéing slightly
the stronger, | | o

According to Meek'slmeaéu;emen&s, between eight and
nine pinnae are giﬁen bff'oﬁ each side in L cm.. Forms of
the same species Qbserﬁed By Condra and Ulrich were found
to have twelve‘pinnae given off on each side in'thé space
of 1 cm., as do thefspeciméns which I have examined. I have
se&eral specimens'ﬁhicp tally with these measurements but
the'obverse fgées are so obscured with matrix that itvis
Impossible to determine if ike three mesial lines.-so
characteristic of this species, are present.

Range and distribution--A few spegimens were found
in‘the shale at Cottogwood Falls and Strong City.

l. Glauconome trilineata Meek, 1872, Pal. East. Neb. p.
157, pl. 7, fig. 4av4b-4d,
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| Pinnétopora youngi? Ulrich

I anm proviSicnall& referring a few specimens to this
Speciés, They afé éll'of’a more robust form than the two
species prev;ousiy descriﬁed. .The midrib is strong’with the
reverse si@e‘broadly convex and finely striated. The obverse
face is rather flat with a keéi beariné—nodes about .8 mm,
apart. |

This speﬁies is clogely associaied ﬁith P. vinei but
is @istingqished by & thicker midrib, shcz}ter lateral
branches, and longer zooeciu. .

Range and distribution--mmé in the lower Middle

Gerrison formation'atVstrong city.

Genus Septo?ora Prout
’Sthcpora biéerialis SWaliow
This is one of thé most commonrbfyozoané found in the

lower Permian.‘ It is easily recognized by the -small mesial
carina on fhé obverse face carrying 1§ng and,pfomineﬁt nodes.
Mosﬁ df.my specimens‘are so well preserved that they Show these
spineélike pfojections very plainiy without the need>of a iénse.,
The bfanches are/nearly parallel, increasing in number . by
interpolation or by lateral division, smooth or striated, with
few accessory pofes on the reverge face., In nearlyrall éf my
specimens the dissepiments are slightly arched but in a few they

are straight.
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The species is‘;losely related to 8. robusta‘but does not
have as many accessory pores on the reverse facés,aﬁd has only
iwo rows of zooecla on tpe dissepiments while the formér has
three. It is distinguished from g, subguadrans Ulrich in de-
velppingrnew branches by interpolationrand lateral division h
instead of bifurcétion( |

Range and distributionu-Abundant in béth members of the

Garrison formation.

Septopdra multipora (Rogers)

Several fragments of thié‘sﬁecieSy diétinguished'by the
reverse face covered with fine longitudinal stfiae and
circular pores, with moderately wéll defined peristomes,
are contained in my collection. All of my specimens cbnfonn
- to the original4description given by Regers:L Sone, ﬁowever,
are a little more robust ﬁhan others. The obverse face shows
- a rounded carina with smnll’nodes placed at distances of‘

U35 rune

Tnis species is closely related to Septosora decipiens

Ulricn, but‘differs in naving eight instead of twelve to tnir-
teen lateral branchés or pinnae on each side of the midrib in

L cw. Specimens first studiedey Rogers wére placed under uhe
genus Pinnat;nora.’ He did not study the obvérse face and failed
to recognize the ﬁinnae as being united by dissepiments.

Le Pinnatopora multipora Rogers, Kansas Univ. quart., IX, No.
Ly pl. III, 2, 2a.
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Range and distribution~-~Common throughout the Garrison :

rormation.

Sepﬁopgéa pinnata Uirich

My specimens belonging to this species are almost iike
vasal portions of'ga biserialis (swallow)s This form is regarded
Ly some authors as ﬁot representing a logical specieé distinct
from §L bisérialis. Vg; in%ernoraté is in all,ﬁrooanility a
SYnonyme

Tne gzoarium is a pinnate frpnd consisting of one or more
widribs énd lateral»brancheé; The obverse face bears a
carinate fidge with a row of small nodese The diséepiments
are relatively large, and may né eitner arcned or straight,
ﬁith two %o nine zooecial apertures on each one. Small pores
 are of'ten found’between'the zooecial apertures but the same
feature often occurs on other.specieS'of the same genus,

Range and distribution--A few specimens were found in
the lower and middle Garrison at strong City and Cottonwood

Falls,

SeptoPora robﬁsta Ulrich
This species is represented'iﬂ my collection by a few
well preserved fragments. In general appearance this form
is similar to g, biseriéilis, in having a distinct keel on the
| ovverse face bearing a row of prbminent nodes, but the

pranches amnd dissepiments are more rooust.
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The distinguishing characﬁérs of thg species(are its
ropust appearance, the presence of three ranges of 2ooecia
on each dissepimént, aﬁd 6& the large,numbef of accessory
pores on the reverse face. In some of my specimens these ’
pofes are more numeréus than on\othéfs but all show this
feature very plainly as well as the threeiranges of zooecia
on the dissepiments.' |

Range and distribution-~R&ré in the Garrison fore

mation,

Eﬁﬁily RhabdpmesontidaevVine
’Genus RnombOpofa leek
Runompopora lepidodendroides Meek
Platé I, figures 11, 12,
Possibly‘with‘the exception of S, biserialis this

species is the'most'comﬁon-aﬁd widely distributed bryozoan in
the Neosno member of thé Garrison formation.
Meek'sldescription was based on the young growtn,
COndra?collected many specimens from the Coal lleasures ot
Nébraskn and placed them under the'following ramose growihss
1. young condition; 2, 0ld condition with’monticules; 3y 0ld
condition with moniicules. To the ramose growtns may be added
e Ruoumpopora lepidodendroides lMeek, Pal, East. Nevss pe 141,

ple VIIy 2a-t,

2. Condra, Ge E., Coal Measure Bryozoa of Nebraska, Nebr. Geol.
SU.I’V.; Vol. 2’ p’bo 1’ p. 100.
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wne incrusting fonn, which is rarely'found.

I.have speciméns in my colléction typical of fﬁese types
of growth, tne yodngrfofms and old forms without the monticules
weing the more common. The apertures in the young groﬁth are
arrahged in vertical ahd.diagonglly intergeciing series which
open into rhombic of subelliétioél vestibules. The intef~
secting series apd vestibules are not plainly{éhown in old
growtins.

 Renge and distribution--Abundant in tne Neosno member,

Genus strebloPtrypa U;ricﬁ
Sfreblotrypa'érisca (Gabp and Horn)
>Sevefal frégments of this;bfancning form are cone
, tained»in my collection., This spe;ies is readily diétinguisnad
vy the surface modifiedvny sligﬁtly wavy lonéitudinal~ridges
petween which occur(shallbw depressioﬁs inte wnich the
apertures and mesopores open. These small pits Or mesopores
occur below the apertures, ﬁsually in two rows, placed at‘
regular iniervals, generally with six in each depression,
The small pits on my specimgns are nearly all partially
rilled with matfix but under a microscope afe easily detected.
The specieé is‘somewnat similar to §;-ni§klesi Ulricn
wut nes considerably larger cells,
Range and distribution--Common in the lower and middle
‘Garrison at Cottonwood Falis and Strong City. A few specimens

were found in the upper Neosno member at Strong City.
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Class Braéniopoda Dumeril
Urder Neotremata Beécner
Superfamily» Discinacea ~§?aaéen
Pamily Discinidae Gray
' “Genus Orbiculoidea :d'Orbigny
b%biculoide5,ﬁannaitanensis iieek & Hayden
Tanis speéies is repfesented'in my calledtion by a single
obracpnial valve wnich i‘s somewhat crushed. Tne’ snell is sub=-
circular in outline, of moderate size, with the apex moderately
prominént. Tne surface ié ornamenied with.concentric growth
lines, wider é.t the anterior ﬁargin. The foremen is siituated
 Just :oeneath the beak of the valvé, but is filled with matrix,

The diameter measured 13.5 mm. which is small for this species.

~

’L"This spec\ieé differs from Q. missouriensis in veing
wore -comnressed, fnicker bs’n‘ellad, snorter sulcus, and in having
wmore d.istinci concentric 1ines§ from Qs convéxa in weing much
less convex and muc;h‘ smallerdt

Range and distribution-~This single. specimen was found

in the Unper Garrison at Strong City.

Order broiremata Beec'ner
Superramily Siropiomenacea Scuucnert
Family Stropnomenidae King
Sunfamily ortilotetinae Waagen

Genus Derbya Waagen

1. eede, J. Wy Ken. Univ. Geo. Survey, Vol. VL, p. 56.
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Deroya crassaVMeek and Hayden
ylate Ii, figure 3.

Tnis'speéies is repfésented in my collection by one
‘complete specimén and the fragments of severai otherse

Tais singie specimen is éubcircular in oufline, cone
iracting somewhatl aﬁ the niﬁge iine. The ventral valve is
gently céhvex with the peak somewhat prcjgctiﬁg. Tue dorsal
vélva is moderately éonvéx.jthé_beék'being'smali and depressed.

Tue fragments of this SPécies wiich I have have all
veen cfushed, giving a ériﬁkled appearance %0 thé surface
of the valves, and $o the edges. 

The one weli preserved specimen wnich I have agrees
very closely with Méek'sldéscription of the surface mafkings.
Tne surface is marked by thin, elevated lirae; separated by -
relatively broad flat interspaces. Tiie lirae are more or
less regularly alternating or unequal. Acrpss the surface
‘occur regular, finé, crenulating lamellae which produce scale-
Like'érojections.

D. crassa is similar to D, robusta but is of a much
swaller size., Some of the fragments which I collected indicate
a size larger than D. crassa énd may be possgibly D. robusté.

| -Raﬁge and distribution—-Upper and Lower members of

the formation at Mennattan, Strong City and Cottonwood malls,

le [eek and Hayden, Acad. Nat. Sci. Phila. Proce, pQ 261,
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Derbya cymbula Hall and Clarke
The specimen in.my’collection, although part of the

antgrior\portion of both valves are missing, conforms closely to
t“he originalldescription; 7

‘;This species is characterizedrby the large size of the
shell and‘étraightrhiﬁge line about two-thirds. the greaiest
diameter of the shell§'<It is easily :ecognized and/separated
| frbm‘ga'bennetti [ its largér size. relatively lower peak
and its’non-bilobaig~brachialfﬁaIVe; 'Anotner'species. Ds.
érfinis described by Hall and Clarke is very similar to De
czybuia but differs in ihe location éf the point of greatest
coﬁvekity in the pedicle-valve and smaller size. Béede2
collected similar spécimens from the Upper Coal Meésures,sﬁut
while they fitted the description éf 2; affinis, ne considered
“tnem as young or stunted formé of D.. cymbula,

The surface of my‘specimeﬁ is coﬁered with numerous
trine striae, increasing by imblanation. being of about equal
size over thé umbon&i region but increasing in size nearer the
mergin,

Rangé and,disﬁribution--A single specimen was rfound in

tne Middle Garrison at st;ohg City.

_ Derbya ropusta Hall

Several incomplete specimens were found in the Florena

1. Dervya cymbula Hall and Clarke, Pal. N. Yoy VIII, pt. 1y po
348y pl. XI-By ff. 2, 3, (18Y2),
2+ Derbya cymbule Beede, Kan. Univ. Geol. Sure., Vi, pes 61,
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shales, but most of them well enough preserved‘fcr identification,
This species agrees in many respecis with the description

o D. keokuk and it is quite probable that the two are synonymous.

« keokuk was first found and described from the Heolkuk beds of

tie missiséippian buf many‘épeciméns héve been collected from
tine Upper Pennsylvanian and. Lower ?ermian which are almost
identical ﬁith this species., Tue oﬁtline and iﬁterior of ine
pedicle valve of both species are identical, Some specimens
dirfér from D, keokuk in a‘slightly longer hinge as ascribed
to that specieé. The length bf the hinge is not a constant
cnaracter in any of the species of this genus. \

Professor Clarkelregards D, robusta as a continuation
of the-othef sPecificriype. perhaps with some slight variation,
and tnat the genus a£téiﬁed its culminant varidbility'cf
eﬁpression.in the Coal lieasures. |

Two of my specimens show the interior of the pedicle
%alve marked by a large, deep, semicircular impression, which
is marked by irregular radiating ridges and fufrows of variable
size, )

Range and distribution-~Common in the Florena shales

at pannattan,.

Genus lMeekella Wnite and St. John
leekella striatacostata Cox

Plate I, figures L, 3.

le Kane Univ. G’@Ol. Suw.! VOI. VIQQ Pe 6ETe
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Tne specimeﬁs wnich I have are allrsomeﬁnat crushed.
There is considerable individual'aniation tolberround)in this
species, In most of therlarger:specimens the width is cone
siderably greaterxthan %he’length. The,distinctness éf tde
plications varies witﬁ’gge. In young‘épecimens the plications
are very narfow and faint, in older ones they ére mo;e distinct
and’sharp; Ybung‘specimens are much less convéx and compar=
atively lbnggr than éld ones.f Thg neight 6f tne cardinal
area variés greatly, some speciﬁens haying the beak only
moderately elevaﬁed. |

Une of my specimens shows particularlvaeli ihe
radiating plications, which afe marked by finé.fadiating
siriae. Across these,towérd tde front and lateral margins
‘occur a few growfn 1ine§. |

jieasurements of @ specimen*niengtn. 20 mm;; width, .
2T mms ; convexitys | .

Range and distribution-~310rena snales, Mannhattan

and Cottonwood Falls.i ‘ ’ .

Family Produét idae Gray
Subfamily Chonetinae Weagen
Genus Chonetes Fischer
Chonetes granulifer Owen
Plate I. figures 4,5 ,0.8.3.
| Tiis bragniopqd is.ine ﬁost common one found in the
Garrison formation. It has woth a wide vertical and norizontal

range.,
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Ce gganulifer is closélyire;gted to ggjflemingi and.
probably should n0t berr§garded as distinct species but as
distinct vardeties of the same Species; Both species[are’marked
oy radiating iiraekof,about the same dggree‘of fineness. C,
- grepulifer is genefally’distinguished‘by a iarger, flatter and
longer nlnge, a narrower caralnal area. and 1ess prominent
beaks, Ce xlemlngi is covered with numerous small spines, a
feature which is less conspic;ous in Q; gganullfer put is
ﬁone ihe'less present.

lﬂmeek and Hayden descfibed ihe largé mucronate type
as Chonetes mucronatus but later placed that species in the
synonyny of C. granulifer Owen and consequently %re reséonsible
for the general appiicatiop of the néme Cs pgranulifer to the
spreading mucronate t&péfof sheli.ﬁm,qu this reason Girty is
disposed to associate the‘name Cs granulifer rather with the
tyne of shell which Norwood and Pratten called C, flemingi.

A large number of the snello which I have collected are
' more 6f,this nucronate type, whlle many otheré‘are more blunt
and covered with numerous smaii épinés. typical of C. flemingi.
‘It is evident that thefe iS'éqnsiderable variation between these
two types and it is‘possible that I have two different sgécies
in my collection. I will, however, refer 411 of them to tge
'species C. granulifer as first described by Owen.

le Girty, G. H. Fauna of the Wewoka Formation of Oklahoma,
Us Se Go.Sey Be 944, Pe 6V
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It is possibie that all of tnége forms will pe recogniéed
as C, variolatus D'Orbigny of which Q; flemingi has been cone
sidered a synonym. The interlira pores nave been described as
‘disﬁinguiShingrchéracters'Qf both speéies.

lleasurements of five specimens:

“length ~ Width - Convexity
1665 mme 29 nitn, . 445 mm.
14.0 mm. 27 mms = 3.5 mm.
13.0 e 24 mﬁ. 205 mne
15,0 ram, 28 mm. 4,0 mm.

© 1440 mm, 21 mm. © 2,5 mm.
Range and distribution;;Botn members- of the Garrisén

tformation. Ikiore common in the Florena shales,

. Subfémilyaproducfinae Vaagen
.Genus ?roductus.80wefby
Productus cora<d'érbignyv
Plaia II, figure 4.

Tnis species is distinggi;hgd ffom the other produciids
by\the fine, crenulatedvstriae énd the scarcity of spines.
It ié similar in qut;ine'form'to\g; pertenuis vut considerably
‘ larger. lost zg'ggggg havévreﬁ spinesy while some ﬁaveia
‘large number,‘wnicn'is qﬁité*cnaracteristic of P, pertenuis.
i nave §ounted forty spines on my specimen and there may be
 possibly a few more, I base my idéntification of this
~specimen on the shalléw mesial sinus of the ventral valve,
wnich may or may not be found on all of this species, but is

never found on P. pertenuis.
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P. cora is ciosely‘relatgd to Do iné;huatus and in young
specimens of eithér speciesvit is almost impossible to distinguish
them apart. Relative lacg of spines and a ventral siﬁus ié a
pasis of separatidn. but eveh these Variations are not constant
~ for either species.

I 6an not determiﬁe the méasﬂremehts of my specimen
pecause the anterior and side por£ions of valve have been broken
away. |

Range‘and distribution--This single specimen was found
in the Upper Garrison at Sfrong City.

Productﬁs semireticulatug"martinf
plate II, figures 1, 2.

Next to Chonetes grahulifer this brachiopod is the most

common one occurring in this‘formatién. Several speciﬁens vere
collected from gll three horizons ét different localities.

This species is distirguiéned by itsklarge size, sube
quadrate outliﬁe, broadly distiﬁCt sinus and moderately sizei

‘ » :
sub-equai striations bearing a few scattered spines. Girtyl

~describes a new varilety of a western form, "nermosanus," wnicn

in general resembles B semireticulatus wut is somewhat smaller,

more inflated and incurved, with fewer spines, and ears which

are at the same time more‘extended and inrolled.

Le Girty, Go Heo Carboniferous Formations and Faunasg of
COlOradOQ Uo SQ ‘Go So’ Prof. P&per‘ lsi Do 359.



Several of my ;peciméﬁs show‘considerable variation in
size but are all undoubtedly the same species.»‘ﬁ few of them
nave small, snort pu;tﬁlesyon tne front part of thé éurving valves

Vﬁeasurements of a single specimén: Length; hinge to front,
39 ﬁm.; width, 58 mm.; con?exity, 30 M. | |
 Range and distribution-uspecimens were collected tfrom

botn tne Upper and Lower members of tnis formation at Mennattan,

_Cottonwood Falls, and Strong City.

Genus Pustula f‘xidmas ‘
Pusiula nébraskensié owen
‘Piate 1._figureié.

i have one small spedimen méasﬁring 19 mm, in length
and 23 mme in width,ranq thrée larger ones somewhat crushed
and cemented together. |

ALl of the snells are a lit£le ﬁider than long, with
l the uinge line less than the gréatest width o;reitner valve,

A mdderéteiy distinct mesial sinus extgnds’from the peak to
the anterior margin of the valve.’ The surface of the ventral
vaive is covered with more of ;ess defined, vroad coﬁcentric
. undulations, and'obscure striae of growth, over which are
arranged two sets of spines, connected at their bases with
snort interruﬁted.ribs or elaﬁgated tubercles, GCne set
consists of small short appressed spines; and the otner of

8L0Ul, more erect long ones.



Tuis species is~disfinguished fromydthers of the same -
genus py its relaxive,smgll size./and the présence/of the
concentric grooves’or undulatioﬁs, which férm a rathér
chafapteristic‘feature of the épecies;‘ Someiépecimens show
iWo differeht sets of spines, in some the larger spines’ére

sparingly developed, while in other speciméng the small spines

are less abundant.
Range and distribution~-This species was found in the

1iddle and Upper Garrison at Strong City.

order felotreméta
| SQperfamily Spirideracea‘Waagen
Family Spiriferidae King
Genus*Spiriferina;King
4Spiriferina»kentuckyensis neek
rlate I, figure L3,

Cnly one specimen belongigg to this épécies was found
in tné Uppe; Garrison at Strong City. Tnerwidth of my specimen
is considerably greater than the léngth. producing very sharp
"mucrénate ears. The plications on éither side of the mesial
sinus are high and somewhat sharp, Both the fold and the
sinus are larger than the ribs. The surface of both valves
is ornamented with evenly'arranged lamellae of growth,

‘Tnis specles nas been regarded as the same as Se

Epinosa wnicn is an entirely different species, Hall and Clarke

ie Hall and Clarkes N. Y, Geol. Surv., Vol. 8y pte 2, pe 54,

1
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describe a form as being S, kentuckyensis wiich is larger, a

shorter hinge line, and with low and broad plications, which

is possibly ggrsubelligtica; '
,meéSurements of the specimen: Entire length, 7 mm.y width,
16 mm.; convexity, Smm.

Range and distribution--This single specimen was found in the

Upper member of the Garrison‘formation»ét Stfohg City.

| Family AzhyridaerPnillips
Subfamiiy ﬂihﬁriﬁae Vaagen
Genus Comﬁoéité<Browh
Comp&sita subtilita\d'ofbigﬁy
Plate_ii; figuées S 7.4
Tnis_species is representéd in my collection by two Tairly
"large specimens sliéhtlyvcrughed and sé;erél~fragments of smaller
sized shells. |
" Individual variations make‘inis species an interesting one

1o study. séme,fofms have a nearly circular ou£iine. wnile otaers
are more elongate.i In some the sinus is snallqw and broad; in
others narrbw and deep; -and in~¢§rtain smaller types it is little
more than a depressed 1ine. Girtylregards the latter as young
examnles of the larger, more strongly charactérized‘shells.'

ALl of the éheils in my‘collection are probably those of
old speciméns,vbeing quite large, and having the characteristic

ie Girty, G. H. Carboniferous Formations and Faunas of Colorados,
Us S. Go Ses Prof, Paper 165 p. 406,
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wroad shallow sinus‘\‘Tne surfacés of the valves are practically
- smooth, with imbricating growth lines more'consﬁicuous on the

~ anterior halves of the valvgs.

easurements of twé specimens: Length, 43 mm., 36 mm.;
‘«wiéfh, 34 mme, 40 mm.; convexity,

Range and ‘distribution-'-v-Common, throughout the Garrison

~at Cottonwood Falls, Mamhattan, and Strqng éity.

HOLLUSCA
Class ?elecyéodé’Goldfusé
Order Prionodesmacea
superfamily Nucula$ea
Femily Nuculidae Adeums
Genus Nuculopéis Girty
‘VNﬁculopSis ventricosa Hall
Tﬁis'species'is represgntedrinkmy collection by tne
casis éfntwo small épecimens; Tne beaks ére.rather widely
separqted and the top of the casi inffrént of them is slightly
concave 'The casts are thick, gub-ovate, and very convex,
with the greatest bonvexity*in advance Qf the middle of the
vaive. |
1 ; ‘
Girty distinguishes this species from a true Nucula
~end placeé it in a new genus, on the following characterse=
the ligamehtal“groovés. the usually almost smooth surface,

ie Girty, Ge Hes Fauna of the Wewoka Formation of Oklahoma.
Ue So Ge S.’ Bo 344.-’ De llge
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the projecting and shafply rounding anterior egxremity. the
little constriction atrtne anterior end, and the éérongly
convex border back of the middie.k

‘méasuremeﬁts of the'%wo specimens: Length, 22 mm.,
19 mm.; width, 14 mm., 15 mm.

Range and distribution-=fwo s?gcimens were collected
from the snaleskbeldwrﬁhe base of the Wréfori'limeétoﬁe,

five and one~half miles south of Manhattan.

Order Anomalodesmacea Dall
Superfamily Aﬁaﬂinécea Dall
i?amily ?holadel}id&ezmiiler
Genus Alloriéma‘ﬁing
Aiidrismaisubcuneéta‘Meek and Hayden
1 nave in my coilection tné fragment of a Single
- specimen. moét of the dorgél pari‘of'bdtn'valves nas been
broken away «¢nd a small part of the vasal margiﬁ. The veaks
of votn valves aré Qpite pronouncéd. Tﬁe,ﬁell @efined ooﬁ~.
centric undulations usually more diéfinct on tne beaks énd
umbonal region are very promineth fné snellyis ;6ngitudinally
'elongated,‘tne generai outline of tﬁe'gragment indiéating a
size about three iimes as long as high.
| This speciesAis similar to As gganosum and‘éé geinitzi
but is readily distinguished from either of them ﬁy its

larger size and more slender form. A. subcuneata differs from

‘As costatum in the absence of the large, even, sharply

v

elevated ribs which is typical of the latter.



Range and distribution--This single specimen was
‘colliected from the shales below the Wreford liméstone, tive

and one-halif miles south of Manhattan.

VClass Gastropoda'
Subcliass Stfeﬁéheura gﬁengey
urder Aséidobranchia Schweigger
Suoofder'nnipidoglossa Troscnél
FamilyrEuompnélidas de’Rbninck
Génus SCnizoétoma;Bronn
Scnizostoma édfilloides Conrad
Plate i{ figure 10,

Tnis snecies was origiﬂaliy'describgd”by Conrad under
the genus Inachus as I, catilloideé. Tne following is
Confad'sloriginal’descrﬁption:‘

Inacnus catilloldes.-"Discsldal ~both sides concave
from the outer/margln to,tne,center; all tne vglutions
exposed, transversely wriﬁkled; large volution carinated on
ine margins; back obitusely carihatéd’in the middle,t

I nave a single specimeﬁ in my collection, wnich has
been somewhat crushed, the upper surface being concave
While the lower surface islnearly flat,

Range ard distripution--This specimen was found in the

uiddle Garrison at Strong City.

1. Conrad, Acad, Nat, Sci. pPaila. Jour., 1st ser., vol. 8y
pto 2 Pe 273, T)lt 15, flgu 3
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ARTHROPODA
Suopnyllium Bréncniéta
Class Crustacea
Supclass Trilobita Walch
Order Opistnopéria/Beecnér
- Family Pfoeiidﬁe‘Corda"
Genus Phillipsia Portlock
Pniiiipsia sangamonensis Meek & Worthen
_ ‘Plate iI»,figure Se

I anm proyisionaily referring several é&all pygldia to
members of this mpecies., The‘pygidia of this species are quite
common and occur throughout the'shalesAof the Garrison formation.,

The pygidium is somewhat7triaﬁgular in outline, slightly
wider thanvlong, narrcwing to tﬁé‘posterior end. The bordér
is.wider at the ﬁosﬁefibr end and»narrowé‘toward the anterior.
‘tlost of’ﬁy speciméhS»aré wofn ané obscured with matrix, so that
it is impoésible to count thérhumber of segments. Girty}in his
deséfiption of this species counts about 20 segments to the axis
and about il segments to each”ofvthe'pleurai lobes. The segmenté.

of tne axis are natﬁrally narrower tnan the lateral ones.

015se1y related species aré P. major and P, wmissouriensis.
Tne Iormer has 23 axial and 12 pleural segments ahd»the latter
has 18 éxial and 11 pleﬁral ségments on the pygidium. Girty—
regards all three speciles as péssibly being the same., The

L, Girty, Gs H., Faune of the Wewoka Formation of Oklahoms,
Us Se Ge Ses Bs 544, n. 2068, ‘
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differences which he*points out be?ﬁegn_?. éaﬁgamonensis énd
lihe other two are'ihax tne cepnalon contracts a little more
distinctly from the génal gngles forwardf Tﬁeéaxis of the
thorax appéars 1o be broader in some speéﬁmeﬁs; and the
vorder et the eﬁd‘of the pygidium slight1y~narrower;’

Range and distributiona-cdmmon tﬁréughqut the Garrison

ITormatione.

Subclass Eucrustécealﬁingsley
‘Suborder ostraédda Laffeiliél
Supeffamily.Beyriéhiaqéa Ulrich and Bassler
Family'Beyrichiidaé,Jones. emehd Ulridh and Bassler
Genus Hollina Ulrich and Bassler
Hol;ina radiéta Ulrich and!Bassler
Flate III, rigures 10, 12,

This species is very %bundant in the shales of the
Garrison forﬁ&tion, numerous épeéimens were co;lécted from all
ot the localities visited.'yf o N

in this species tne‘genefal outline of the shell, minus
toe frill, is similar to that of g; émaciaf&. The principal
‘difference is the much wider frill in I, radiata. The width
of the frill'varies cinsiderably with individuals.. In most
oi' my specimens it is from two to twp and one-half times wider
tnan in E&_emaciata. A few shdw very distinct radial pli-
camions»—tne:pliCations‘often appearing as rather heavy, dark

ilines on the frill.
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The surface ﬁarkings on my speciﬁengzaré the same. Tue
gfanules on the surface of the valves are mofé conspicuous
in some and less'so 0n others, bul none, nowevéf,fare as

prominent as the granules on j, ewaciata.

Tiais form is different from H. emaciata Ulricn and
Bassler vy having a much wider‘friil'and‘faint pliéations.
Range and distribution--Coumon in ali horizonS'gf the

Garrison.

follina emaciata Ulricp én&_Bassler
Plate III, f;gures 8y Y
In size;’snape, and general expression this species
is about the same as H. radiata, put has an emaciated look,
tne surface of the valves betweenlthe nodes béing ﬁore
sunken and the ventral pdrtion,lessntﬁmid though ridged. A
shoft, vertical curved ridge in the post;dorsal angle and a
rim-like border along the st;aight~back‘and anterior end,
are other disiinguiéhing featﬁres. The flange in this species
‘is very nérrow and even, fising from a poinit on the anterior
near the margin and extends arpund tﬁe valvé apove the margin,
dying away close.to‘the postero~dorsal angle. In some
specimens the spines located,bn the anterior margin of'the/
vaLVe'gre more numerous and largér than on others.
This species is similafbto He puenleri Xnight buil is
distinguished by tné presence of the curved fidga in the post;

dorsal angle and the rim-like border along the dorsum and
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(énterior gnd.f It:différs from Q&Aradiété~iﬁ<a narrower and Ilatter
frill and the absence of nlications..

Meas;rement'or two spedimenss leﬁgtn, irmm.. Uev8 mie;
widtihe 62 mm.,ju;b7 i

Range and distribution—~Abundant in the Garrison rormation,

Genus Ho;linella:ééryell‘
Hollinella bassleri (Jnight)

The outline of this species is entirely similar to H,
buehlefi Kﬁight.l 'The.anierior node is less'promiﬁent and the
frill consists of a lineur row of sﬁort spines, uneven in
length, A‘secgnd foonf spiﬁes extends around. the ventral
and end marginsrclose to the margiﬁ;of the valve and reaches
 almost to the hinge=line aﬁ both éndsg:

Hany of the speﬁimens in my collection vary as to size.
,ﬂlfew of the smallest ones ayeragé about 0,38 mme in length
~and 0.21 mm. in heights The 1afgez‘~ \sp‘ec\‘:imens average 0,81

1. in'length and 0.45 mm. in”height. 'These smaller specimens
aré.undoubtedly young forus of the‘same>species for I have not
beeﬁ able to find én} ¢ifference§ other than’size.
Tnis species is clearly differentiated ffom H. dentata
Coryellgby naving t@o rows of spineé instead of one. In
H, dentata tne spines are larger and more tupucular in snépe.
It is similarbin genefal outline to H. ovata Coryell. H.

l. H. puenleri Knight. Journ. Pals, vole 2, o. 3, De 236,
R+ H. dentata Harlton, Journ. Pales VOle Ly Noe 3, pe 203,



64,
© granamensis Harltoﬁ has two rows of submarginal spines put théy
~are larger and are described as 5ordering a émall marginal frill
winich lies between them. |
Range and distribution-?ﬁumerous specimens were collected
,from the niddle and upperWQarfison.
Family Kicedeneilidae Ulrich and Bassler
Genus Jonesina Ulrich,énd Bassler /
Jonesina bolliaformis Ulrich and Bassier
This is a very common épecieé in the Garrison shales.
SeVeral or,ﬁy S?ecimens'are from tpéféame horizon and. locality
as those fi;st collected and déscfiﬁed by Ulrich ani Bassler.l
The_&istinguisning features‘éf this spécies are the
rather elongate sﬁbév@te form,rsufface'of‘fheivalves with two
rounde@ and not very prominent:nodes, subcentrally situated,
~one on éither side of fhe deep median suiéus, and generally
connected by & more or iess/ébscufe Looé. - |
The two nodes with the connecting loopraré in appearance
suggestive qf some species of Bollia. In some of'my specimens
the "loop" is well defined, while in‘otherslit is almost
indistinct. rnis,form is similar in outline to J. craterigera
(Jones and “irkby) bﬁt differs in naviﬁg smopth surfaces, whilé
'ﬁne latter nas reticuldied surfaces. It differs-from Beyrichia
fodicata Joneé and Kirkby and.gé fastigata Jones and Kirkby
vy its relative shorter valves and marginéd by a 'distinct rim.

1, New naleozoic Ostracoda-Ulrich and Bassler, U, S. N« i
4Pr. VOl. 50. NO. 144" pp. 158"-]-59. N
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Rangé and distribution--ﬁany specimens were collected

from all of the shale members of this form;tiqn.‘
Jénesina bclliaformis'tqmid&.Ulrich aﬁd §assler
Plate ITI. figﬁrés 13-16.

iThis form differs fromvtbe £ypi§;l variety of the sﬁécies
in two particulars,l"(l)'thé dutiine:iéw;omewhat rhomboidal,
thé’anteripr border beiﬁg oblique, beginging to curve backuard
Jjust beneath the anterd-dorsal angle, and (2) the anterior thira
of the vﬁlve within: the rim is much more tumid, this portion of.
the‘q&rayace,being inde@d décidedly)thicker th&n'the‘éosterior
‘part and generally exceeds evenvthe middle thickness. ¢<ccasionally
the antero-median node is obsolete;‘

| "It is;thouéh"c possible that thie variety may indicate
merely a sexual phase of l; bolliaformis. Supposed fem2le
individuzls of a number §f Silurian and Déﬁonian species of
Jonesina are known, bufvin tﬁé§e<£ﬁertumidity is‘largef and
much more shafply defiﬁed. and it ;ccﬁrs. not‘on one of the ends,
but'always on the ventral side of«the valves."

In some of my specimens the ovérlappiﬁg of the left valve
onto the right is quite pronounced. The surface of nearly all
of the specimens are smootﬁ,Aa few, howéver, are finely
granulated. Some of the more mature forms have a slightly
wider flange»fhan the younéer épecimens.

ls Jo bolliaformis tumida, Ulrich and Bassler,, Ue. S. Ne M.
pro' VOl. 30' Mo 1446' PPe J.Sg.



Raﬁge and distributionn-Specimeﬁs'were collected from the

lower, middle and upper Garrison.

Family Kirﬁbyidae Jones
Genus Ulrichia Jones
Ulrichia montosa Knight
| Plate IITs figﬁr;e 11.
This species is represented in my colleétion Dy two
single specimens collected fromvthe uppef Garrison formution.
The'disﬁiﬁguishiné chéractéristics Qf'this form are the
wo prominent nodés separated'frdmféach other by a valley-like
depréssion and the prondunced feficulaﬁion of the surface of
/the valves, In»bdﬂh ofrmy specimens the pits arevquitellarge,
tne largest ohes being in a row néxt to the«inner flange. The
relief on the anterior node‘appeafs 10 pe lowesi veptrally
winile. on the posteriof‘node ityiS~thekreverse, both being about
the same in size. Tné ninge is éfraight andlglmost equal to the
greatest length of the shell, The ventral outline is nearly
straight to géntly convex. Thejaﬁtero~dorsal angle is acute
and sharp wnile fhe posteroedofsal angle is more obtuse and
less sharp.

Tnis species most nearly resembles Ulrichia pituberculata

McCoy put is distinguished f;om it by sharpér and nmore elevated
nodes, relativg greater length and sharper antero-dorsal angle.
‘Thé dimensions §f my two specimens are:‘
Lengtn 1420 mma. ' lell mm.

e 1@11; U680 e 0.50 Mle
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| Vlﬂange and distribufion—-rne-two éﬁecimens wére found in
ine upper‘carrisoﬁ at strﬁng city.
| ”Genﬁs Kifxbya Jones
KirkKbya vblutalxnight
This species is representgd:in,my éolleétion by two

P2

single valves--one rignt and one lefi;.'Both specimens conform
closely 1o Knignt'sldesqription, ‘Tﬁe énterior’part of tne right
valve is bproken away so ‘that it is impossible té determine the
exact siée of‘the anterd-dorsal ang;e ér‘tha complete length
of the hinge-line. The gene:al/éﬁfvature éf the antero=-
- ventral margin indicates an angle of about ninety degrees with
its juncture at the ni’nge-.-lriné_.\ |
A smootn,rﬁarrow‘margin extends from angle to angle.

Tne inner flange is carinated and extends from éngle to angle,
fne widest area betweeﬁ tng4innér‘;nd‘éutér flange being |
located ventrally_aﬁd tapering‘td\the‘angles{ﬂ The noding
on my specimens is very obscure. Two indistinct nodes rise near
tne dorsal line ‘and are more orfleSS connected by a broad
‘rounded ridge curying dovm vehfrally. Tnere is a very snallow
depreséion vetween ﬁnese'nqdes along the dorsal hinge area.

| In general snape én& ;utline this form is similar to
/ Ue montosa Knignt. Surface markings are quite close to some
of 1ine speéies pelongigg to {ne genus Awpnissites. It dirrers
irom g;igerﬁiana Jones in its concentrically wrinkled surrace

and plateau-like area within the corrugations.

L. Journ. Pal.y, vole. 24 IO« 3y pe 253, ple 32, fig, 3a=b.
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ﬁeasuremgnts of two specimens: lgngtn, 1 mmey Oe¥0 mme;
heigits Uvd6 mmes V.50 mme

Range and distribution=-Two specimens’were found in the

Florena shales at Kannattan.

Kirkoya scapiula? Kn;ght
Tnere are several spécimens in:my collection wnich I
an provisiénally referring to this species. None of my
specimens measured.are:éﬁite‘éé lafge as inose figured oy
‘ 1

Knlgnt, tne TWOo Largest ones oelng 0.(8 mme and v.8u mne in

Lengtn and V.39 mm., and U.4O mme in nelgnt, resuectlvely.

Tane main points of diffe;ences wnich I am able to
detect in my sbecimeﬁs frpm'ﬁhigﬁt!s aﬁe~a‘sligntly niéner
elevation of the anterior portion éf the val&e aud a |
’sligntly iess neignt bépwéen the ventral and dorsal margins
in the anterior pertion<of £n§ yélVes. ‘Tnere is very little
variation in these feSpécts and may pe none at all, for the
speclmens studieq by Knight wefe»ail somewhat obscured by
matfix. ﬁearly all of‘tne speéiﬁéns examined show a.distinct
'Kirkbyah pit on whe ventral slope of the snell a little back
of tne middle.

Many\of my'sﬁecimens, in outline form,.closely-resemble
specimens of K, permiana Jones% especi&ll& tnose Iirst figured
Lle Journ.‘ﬂal.. vol, 2, No. 3y Pe 250y Dla 32, fig. 4a;o.

2, J. W. Kirkoy and Te Re Jones. "On Permian Eniowostraca from

vue Suell~Iimestone of Durhiam." Tr. Ty. late. Field Clube,
VOl e 4’ pgs 122-1.'(.].' plS. & A, 9; J..U’ Lls L.Ltﬁb&-.LooO).
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from uwhe "Sneli-Limestone of Durham.? EBxcept for smaller
size, my specimens pear several marks of similarity. This

species resembles X, clarocarinata inight but is distinguished

vy tThe inner flange extending outward and downward so as 1o

hide the outer flange while in K. clarocarinata the inner

tlange is short and does not hide the outer flange.
Range and distribution-QSpecimens were cbliected from

.the middle and upper Garrison formation.

Gehué Amphissiteé\éirty
v - Amphissites céntroﬁotus Ulrich and Bassler
ylaté”zxi. rigure 6.

Tnis is gerha?svoné of the ﬁost ébﬁndant ostracodes
.iﬁ’the léwer Gafrison énales at Manﬁattannand‘cottonwoad
Félls; Some of my Spécimens are popo—types. having been
oolléctéd”from the saﬁg,horiéoﬂ‘andklocality as those first
collecté&‘and;described by Ulrich and Bassler.l

The distiﬂguisning featufes of this species are: the
tgtee prominent_nddes. the anterior and pdéterior being
ridge~like and the median nearly hemispherical in shape,

a conspicuous Kirkbyan pit-located Just a little pelow the
wedian node, and the neat reticulation of thé surface of
the val&es;

le &+ centronotus Ulrich and Basslers U, Se Ne le Prey vol.
3UQ Noe 1440' DDe JoU.
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&_ centronotus is similar %o A girtyi Knignt from winich
if may be distingﬁisﬁed Dy‘the abgence of a bar conhecting the
medién with the lbﬁer end of the posterior nodé in that

¢

spéCies. It resembles Kirkby tricollina Jones and Kifkby.

" but in the 1éttef the mediaﬁ node is sméllgr and the lateral
vnes are not ridged.

Range aﬁd distribution-~Very common in the lower and upper
Garrison at lanhattan, cottggwdod Falls and Strong City.

¥

fmpnissites pinguis Ulrich and Bassler

Plate III, figure 19,

1

.

This specieé occurs aloﬁgiwith A. centronotus and is
nardly less abundant. Unlike £hé lattef the anterior node is
lessfgrominént‘and in some specimens rdther difficult to detect,
bui is'alwayé present; The posterior node is quite prominen£
;dﬁ oothlvalves, appeéringgrrom a»dorsal view(¢5'small ears
extending out from the pdstefo-dnrsal areas Knigntlnas reversed
tng originai orientation of the‘species in.nis description
and regards the posterior node as épsoieté and describes the
vantefior és low, broad and rounded. In some this nolds True
'but I nave observed in others that fﬁe anterior node is not so
broad but soméwhat elevated,

This small ostrgcod resembles A, oblonga Jones and
Kirkby Dut:in tne‘former the valves afe considerably larger and

without either nodes or a sulcus. It is distinguished from

l. Journ, Pal, vol, 2, 1no. 3y . 264,
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Ae roundyi Khight wnich it resembie; éomewhat by its more
opscure ridging and\noding\and by its greater relative neight
and cogvexity.’ | ‘
L ‘7 fﬁe dimenéions of a mature spéciﬁen are:

Lengﬁn S 0.68‘mm;

ﬁeignt B 0,38 mile

Range and distribution-émumerous specimens éeré collected

from the Florena shales at Manﬁattan and Cottonwood Falls

and from the upper at Strong City.

» Amphissites allerismoides Knight
plate III, i‘igure 17.
This form‘is well fépresented'in‘my colledtioﬁ. iany

specimens’were found‘phfoughout'the shale of this formation,

|  Noné_of my sPeqimens»are as large as those originally
deseribed by Knight. ‘Théy do‘not.differ; hoviever, in any

' other réspect and hardly'warrant ihe éstablisnmént of a variety

based on size alone. All of the specimens examined show the
inner,aﬁd outer flange distinctly with the three interveding
rows of reticulation piﬁs. I did not obsérve much variation
as 1o éize of these pits.,

| The anterior node is &ore clearly defined than the
posterior and may}show soﬁe,variatibn in.size with différent
specimens.’ Tne flat pband of three‘rows ‘of reticulation
pits be{ween fhe immer flange and the central nodiferous area
is distinct veﬁtrally and anteriorly but dies out on the posterior

end.
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A rathefﬂdistinguishing feature of tnis species is the
© conspicuous retmcglation with léﬁge open mespes, over’all of the
’surface ?xceﬁt the two flanges.

 1n’outiin¢ it suggests certain &oung forms of Kirkbya
:Eefmiéna Jones but differs in both cardinal angles being
strongly obtuse. Tﬁe reticulation is not so fine as in the

former, There is a marked similarity in the noding of A,

- allerismoides and A, roundyi Knignt. Tney are differentiated
by size and the two prqminent flanges of the former.
Range and @istribution--cdmmon throughout the Garrison

Tormation,

émpniésites simpiiciésmgéthight
Plate III, figure 26.

'This épecies‘is représented in ﬁy colle¢tion by a few
perfect‘specimené.

Tne-anteriorwand posterior ends of the valve are so
evenly rounded thaﬁ“correct oriehtation is difricult. The only
evidenge of‘nqding is a slight wideniﬁg‘of'the aﬁtero-dorsal
‘region and a flattening of the post-dorsal area. The sur-
tace of fne v&lveS'are obscurely reéiculated and in a few the
surface is préctically smooths The characteristic Kirkpyan
pit occuré almost in the center of each valve and is in
nearl& evéry case a iittle darker in color than the rest
of ﬁhe valve., Not all of tne spécimens examined nave the

spinelets rising from the points of juncture of {the meshes
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of tne réticgl@tions; It is{safé,to assume that they were
preéent but na§e'beeﬁ wéfn:off;
 The simpligiéy of outline and shape with the obscure
reticulations,,"éit" and small spines distinguisheérthis épeqies
frowm any dther.
., Tne dimensions of & mature specimen are:
 Lengtn 0.62 mn.
reight 0.38 mme

Range and distribution--Rere in the upper Neosho memper.

éuperfaﬁily Cypridacea
Family Bairdiidas
Genus ﬁ%irdia kicCoy
Bairdia veedei Ulrichvané Béssler
uPla’c;e III, figures 6, 7.

This species anddthe following are the_most common ones
found in the Gaffison formation. any pe#fect specimens we?e
found in thé lower, middle‘and upper shales.,

It is characterized by its rather 1érge sizé. great
convexity of both valves, the larger (left) valve prominently
overlapping the right along the dorsai edg;, and smooth
surfaces of valves.

This férm is differentiated from B, cesiriensis Ulfich
in the snape of the posterior end, this being longer and the

upper nalf of its outline straighter., Tney also differ in

a greater dorsal overlap in the former, in the more curved
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ventral edge, éﬁd in the greater:and mofe uniforﬁly curved
(lanceolate) outline in edge viewé; This species is less
expénded anteriorly and a less prominent angular overlap in
tne ventral sinuosity of tne rignt Qalve. as observed in

Bairdia moorei Knight.

Dimensions of an average size specimen are;
Iength 1,18 mn.,  Heignt 0,74 mme Convexity u.50 mm.
Range and distribution--fbundant throughout the Florena

and Neosho members. .

Bairdia beedei abrupta Ulrich and Bassler

" One of the chieffdifféreﬁées between this form and the
more tjbical form of the spécies is the relative greater |
length, leséyheight and convexity. The dorsal and ventral
parts in the twé varieéies are about thé same bﬁt the out-
lines of their smaller (righ%) %alvés are slightly different,
the height at the,posfécardinal angle being greater in the
variety abruﬁta'than in the other., This difference may possibly
‘bé due to the amount of dorsdl overlap in tné individual.

A similar torm is B, nplepeia McCoy butkthe main differences
vetween the two is a greater length and more pointed extremities
in the former.r It differs from B, cestriensis Ulrich in the
same respects and from §L.moorei ¥night iﬁ greater length, less
neight an& convexity. o

Some of my specimens, particularly those collected from

the Florena shales two miles east of Cottonwood Fells, are
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unusually weli preserved. liany of them have & more or less

vitreous ﬁd,péarly 1usier and afe almost translucent.
Severél'dfithé snecimens in my collection are from the

same locaiity/as those first collected and described by Ulrich

and Bassler,

Range and distribution--The same as for Bairdia peedei

Ulrich and Bassler.
Bairdia citriformis Knight
ThisViS'soméwnaﬁ of a variable s?ecies,\tne convexity
veing grea; in somevand:;ess S0 in others. The overlap of
the,left:valve is élight‘but cohtinuoué along the dorsal
edge from beak’to beak, Thé 6ﬁ§r;ép along the ventral line
is confined priﬂcibally to the middle. Owing to the con=-
vexity of both valves the line of overlaﬁ is deeply impressed.
" Tne dlstingulsulng cnaracters of this species are the
~nrom1neﬁt -and 1mnressed overlap of the lefixvalve onto the .
rignt, the sharply pointed postgrior peak and’less sharp
anterior beak and the tendency to considerable convexity
in both valves.
. R >
iy specimens conform closely to tne ?riginal description,
No differences were observed in the specimens examined excent
a slignt variation in sizes In a few tne posterior beak was
~Ls Bairdia beedei abrunta Ulrich and Bassler: U, Se Nat'l,
iuseum, Vol. 30, No., 1446, pp. 162,

2. Bairdia citriformis Xnight: Journ. Pal., Vol. 2, No. 4,
pp. 321-322, pl. 43, figs. 4a-c. : )
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a little more blunt than»in'tne majority but this difference
I assumed to be due to tne‘wearing £way of it.
‘ThiS'speciQs ié distinguished fromigLibrevis Jones wvy
its more ova} outline and slender beaké.
weasurements of iwo large specimens are:
cLengtn GeY4 mie neignt .60 mme Convexity O¢4l uum,
- iengin 0.65 wme Heignt 0.477mm,) COuvexityVO.42 mm.
Range and‘distribution--Abundant{in tne Lower anles at

3

mennatian,

Bairdia altirfons Kh;gnt

fhere are a frew specimens in my collection wnich I
am reterring to this spgcies. fhéy‘ali appear to ve siignily
wore convex than tﬁpSe rigured by Knightfibut show no oiher
warked differences., In some the anterior margin curves more
eventy into tne ventral margin than in others.

The oyerlap of the left valve ié very‘small, the
greatest amount being aloﬁg the ddﬁsum'and the least near
the énﬁerior ehd., Tne ningeéline is over nalf of the
greateét length of thebshell andwgently cufved. Normally
the greétest thickness occurs a liitle behind tne middle
but in soﬁe I nave observed tne greatest cbnvexity in Tne
middle and slightly in front of the middle. ’

The géneral contour of the shell, minué tﬁe snarpvbeaﬁ,
suggests B, texana Herlton bui in the 1étte# the posterior veak

Lls Be altifrons Kuignt: Journ. Pal. Vol. 29 NO. 4, ppe 3R4=
320y ple 43, 1igs. Gawvs
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is sharoly pOinied and uyturned. A similar form is B
uueiongata var. ggigg Jones and Kirkuy but tney are

aiszinguishea Dy the relatlve greamer Lengtn and size in

wie latter.;

weasuremenis of Two specimens ares

Lengin deignt’
LeUD rmue ] ) 060 mma
103 mm. CaDY mille

Range and dlstrlbutlon--common in tne Euorena shales
at mannattan and Cottonwood Ealls, also found in the upper

Neosno at Strong Citye.

| -Béiljdia nawortni Might

l"out;ine as viewed from ine side fougnly subelliptical.
Dorsal outline gently curvedﬁandvlow the nlghest point
posterlor to the middle, and passing from tnat point to‘the
ends in nearly straight lines. The beak of my one,otnerwise
perfect specimen is brokbn but one may infer that it is pluntly
pointed. The anterior end is nﬁrrowly but not acutely rounded.
Tne ventral margin'is géntly convex near the ends and gently
conecave medianly. The right valve is shaped much like the left

the overlap‘is slignt. As viewed from above the outline

®
)

is narrow lanceolate, the sides being gently convex from end

10 end.

1. Bairdia haworthi Knignt: Joﬁrn. ?al., Vols 24y NOe 4y pe 320,
pl. 43, figs. Ta=b,




"This form differs from B. glennensis in 1is lesser
reiative length, more wearly straight d§rsal.outline and less
attenuated anterior end; From B, altifrons it is easily dis-
tinguisned by its;gréa£er iengtnrand rounder’lower.anterior Bide?

fhe cniéf difference which I have noted in mybspecimens
is a slightly greatef neighﬁs the lengin peing about tﬁe same.,

Tne'dimensions of two specimens are:

iﬁngfn 1e15 mm. . ‘1.2u mime -
Heignt  Ve4V mme - Ue50 mm.

Range and distribution~-Tais form is rare in tne Lower

and ubpér shélesgr | ﬂ
rBairdia“glenneﬁsis Harlton
N\ * 5

_'Tnié species.is represénted by a siﬁgle Specimen,kwith
ya very small portion of the beaks broken away. The longp
siender outline distinéuiéne; this form from any others of
the same genus. ‘The ventréi outline curves‘ééntly dovwn from
tne ends and is almosﬁ‘étra£ght fér the g?eater;part‘of
~ its length.; The dorsal outline is a gentle curve frém end
10 end witA the greatest amount of curvéture in about the
middle. |

The anterior end is elongated but is not so pSinted
as tnevposteriof beak. The greatest amount of overlap:along
the ventral,margihs occurs apout equi-distant from each ehd
and is not very pronounced. N

This form is differentiated from B. naworthi Xnight vy

its relative greater lengih, more sirongly curved dorsal oute
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iine and more elongatedAanterior\end.\vIt differs from
Be_ subeiongata,&gneg and Kirkby by nhaving the dorsal line
moreréurved aﬁd the pésterior end more drawn out."
‘Dimensions of tné oqu speéimen are:
Lengtn  ‘ Le4b mm:
Heignt : 0456 mm,
Range and distribﬁtiﬁnaua single specimen'wés found

in the Florena snales at Cottonwood Falls.

" Genus ﬁealdia Roundy

) uealdia-;onga?’xnight
I have\two doubtful specimens in my collecfion wnicn‘
I am éssigniég to this sﬁecies, pasing my identification or.
them as sucnlonltne>size and lack of spines or surface
6rﬁamentétioﬁ of any kind.
| Thé two valves are almést'the'same~sizerwith the
lert one slightly the largef of the two. Thefe is a very
slight ov;rlap of tnis'oné‘onto the right. In a dorsal
view the outline éf the shell is wedge~snaped witn the
greatvest convexiiy in tne‘posferiop‘area and taﬁéring down
wowards the anterior portion. Tane ninge-line is nea?ly
sbraignt with a little coﬁcavity at gbout the middle, The
concentric ridge, cnaracteristic of tnis genus, pordering

tne posterior area is so indistinct that only a faint trace

01" 1v can be discerned.



Tois fofp resemblés . ampla Roundy, from which it may
ve distinguisned Qy iis 1@0& of posteriaf spines and
appre¢iablyrsmai;ef size, In a dorsal view it is éimi1arv
o gé boggﬁensis ﬁarlton\bup diffe?s in that tnere is a ‘more
généle curvature'agd foﬁnding‘of tne pbsteriof wargin into
~tne ventral margin.

Tue dimensions of the two specimens are:

Length Get2mm.  0.71 mme
Hedgnt - 0.39 mme 0,40 mm.

Widtn Ce32 mm, 0034 nuie
t ‘ ! ‘
Range and distribution--The two specimens were found

in tne upper MNeosno member at Manhatzan,

F&nily/cytnqrellidae Sars
Génus¢0ytnerella'Jones
Cgtnereli& misSoqfiénsié,Knignt
Aiy of m& specimens measured approximatély tie same

in size. Tne rignt valves are'cdnsiderably tne larger and

¢

in some specimens. snow very distinétly a “thin narrow ilange
extending slightly qver‘the edges of the right. Toe auterior
end 1s more proadly rounded than the posterior wanich is only
élightly less éo. |

Tuls species beafs marked resemblances to some forms

. . 4 » .
or tue'genus cavellina Coryell, Tue general outline of potn

are almost identical, particularly cavellina subovata Coryell,

le He No Coryell: Journ. Pal.y Vol. 2, No. 2, P. 89
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'I'he main point of distinction between members of this genus
and tnose of Cytnerella is wne presence, in tue former, witnin
the. interior of eacn valve a ﬁartition that éxtendé inward
and partially'geparates tne posterior one=~third of tne bpody
cavity from tne rest, anﬁ on the inner surface of'eaén‘valve,
:iying petween the center and the.dorsal merging is a suwall
: founded’tuﬁercie; »
k&eésurements of’ two speéimens are:

‘ ‘IA.',éng'm  iel3 mm. Lol mm.

Heignt S Ce72 mme - - 0,70 min,.

liarxge and dist’ribution-'-A few speéimens were collected

in tne upper Garrison at Strong City.
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2 6 9 1 L+ 3 4 -7 5 ) al
- 2ROTCZ0OA
Fusulina emaciata X X X
friticites vent:icos@s B | : o X X X
Cribrostomun 'Qfadyi % S
Ciimacammina antiqua ’ X - X
Glovivalviline puiloides },{4 o x X X X X X
' Tetrataxis maximna s X X X X x X X X
Teirataxis pataeotrochus X X X x X Z X X
ECHINCIERUATA |
' Arcnaeocidaris megastiylus ¥ X X X X X X X X X
Crinoid stems X X X ¥ X X X %z X X =%
BRYOZOA o
Fistu;ipora caroonaria VX' - X X X
Batostomella leia E X% Z
. Tabulinora distans ';_f B s | X X
\Tasulipora netéropora? :. R O ) , 4 h'd
Tapulipora carvonaria ) x z X ' X X z’ X
Tapulipora. s¥pinulosa > O D 4
Fenestella mimica X X : X X
Fénestellaklimbéta z - X
Fenestella ?énax p4 X ‘ e
Fenestéllé spinﬁloga X X , X
Fénestella gracilis X | X
Fenestella binodata % ‘ his
| Thauniscus octonarius. I X % X "X X X X X

Finnatopora pyriformipora X X
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O3 ‘ Lower kiddle o Upper

2 6 v 1w £ 3 4 5 8 1l

rinnatopora triliﬁeata Cx o x X ¥ X X

rinnatopora youngi | . e

Septopora biserialis X ¥ X X X X X x X

Segzo‘pora miltipora = X X X X X Y X X ¥

Sevtopora pimnata T x x X

Sép’topora fébus“ca X X% X X X

ﬁixomoepbra lepidodendroides ¥ X ¥ % X X % X X

Strénlbtfypa prisca o x vx X X X
BRACHIQ}?{}]jA ~

6r’§icﬁi§i&ea man"na'ctanénsis ‘ : | z

Dervya cra.ssa‘ S X - J‘{ X X

Derpya cymnuia | e 7 S X

Dervya roousta ,‘ » | — p

meekella striatagcostaté X X

Ci}onertes grdnulifer : X X X X x % X X X X

Producius cora | ' , ' o o ) . X

Productus semireticulatus X ' X X X X X

Pustula nébraslcensis X P - X X X

Spiriferina kentuckyensis o ’ | - | X

Cowposita subtilata X X X R ¢ X
PRELECYPGDA

Nuculopsis ventricosa ‘ ' ' X

Allorisma subcuneata . L X
GASTRO?ODA

>

Scuizostoma catilloides



S4e

TRILOBITA

‘Puiliipsia sangamonensis

OSTRACODA

noilina radiata
#ollina emaciata
Hollinella cassieri

Jonesina bolliarormis -

Jonesina polliarormis tumids

ulricnia montosa

Kirkbya voluta

Kirkpya scapnula?
jAmpnissiteé cenfronotus
Amfnissites pinguisl
Ampnissites allerismoides
Amphissites simplicisémus
Bairdia Deédéi'" |
Béifdia peedel abrupta
pairdia citriformis
Bai;dia altifrons4
Bairdia naworthi

Bairdia glennensis

ﬂeéldia longa’?

Cytnerella missouriensis .

X

Lower

&

©om

X

X

<
b4

wlddle

3 4
X
XX
X X
X X
<
X
X X
X
X
X X
X x
Xr\

Upper

1L

>

X
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Locality Table

NOe LUe==lower member: Fiorena shales, Stagg Hill, bne and

one-half;miles southwest of Manhaftan, Kansas.

Se==Shale layer in the lower‘part of the upper Garrison,
equéed in'a‘réad cut five and one-~half miles south
of lanhattan, Hansas. |

4;~~Lower middle; exposed along the réad one milernorth~

. west of Surong City, 5ansas.‘

3e~=Shiale layer in the Lower middle, ezpoéed in a rdad

| 'cgf, five and one~half mileé south of Hanhattan, Kansas.

l;L-Iowér'middie; exposed in a road cut one mile nortawest
of StfbngiCity. Kansas. laterial was collected from
a shale léyér a tew feet apove that in No. 4.

8e==Snale layer directly below the base of the Wreford
limestone, fivg ahd one~-half miles south of llanhattan,
Kansas.

ll.--ubper Garrisén,'éxposed in a roa& cut one and one-
fourth miles norinﬁest of Strong City, Kﬁnsas.

6.--Lowér Garrison. exposed in alroad 6ut,‘tnree miles

. nortiheast of Garrison, Kensas.

Re~=fower member: Floreha shalés, exposed in a rock guarry

above. tne top of the Cottonﬁood Limestone, two miles

southeast of Cottonwood Falls, Kansas.



(e ==Upper part‘of the Florena shales, exposed in a road
cut, rive and one-nalf milés south of lannattan,
Kansas,.

v;-gMidQle Garrison,'exPosed in a road cut, twelve miles

northeast of Mannhattan, Kensas.
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BXPLANATION OF PLATES
plate I -

A1l figures x1

 Figse ly 3.-sijeckella striatacostata Coxe
o Rew=pusiula unebraskensig (wen., Ventral valve.
4459648y Fe==Cuoneteg granulifer Owen, 4, S5, 8yventiral
’ views; 6y 9, intlerior views of tne veniral
valves., : .
Te==Fistulinora carponaria Ulrich. Zoarium
‘incrusting a vrachiopod snell.
i1Us==Schizostoma catilloides Convad.
11 giRe~-Ruomuopora ienidodendroides hLieek.
“L3e~-Spiriferina kentuckyensis ueek.
14=20, ~-Arcnaeocidaris megastylus Snumard, 14,15,
. 1642vu, ampbulacral plates; L7, LBy LY, spines.

rlate 2
ALl tigures xu

Flgs. Lls 2.—-Broauctus semireticulates iartin., Ventral
- views, imperfect specimens,
Je==Deroya crassa .lieek and Hayden. Ventral view.
4,-=-Productus cora d'Orvigny. Ventral valve
with spines.
5.~~Pni111081a sangamonen81s leek and Vorthen.
Pygﬂ. dium, - )
6 sie=-Composita subtilita d'Orvigny. 6, dorsal
“View; T, ventral view., '

plate 3.

, ALl Tigures x3u.
Figs. 1y 2.--Jetrataxis maxima Scnellwien. Feripneral
views.
J.~=Tenestella tenax Ulrich. Obverse view.

44 S5,~-Ciimacaumina antiqua H. Be Brady.

6y T.--pairdia veedei Ulrich and Bassler, Rignt side.

83 Yew=pollina emaciata Ulrich and Bassler,
oy left valve; 9, right valve.
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1Uslle~~tollina radiata Ulrich and Bassler..
ivy right valve; 12, Lef't valve.
lle~=~Uirichia montosa Knight. Rignt vdlve of a
large individual,
1b=Lloe==Jonesina bolliaformis tumida Ulrich and
~ bassler., 14, i5, right valves; 13, lo, Left
valves. .
L7e=~Ampnissites allerismoides Xnight. Rignt
valve of" small specimen.
la.-uﬁmbnlssites centronotus Ulrich and ndssler.

_ ngnt valve. .
- iYe.-=Amphissites pinguis Ulrich and Bassler,

- Left valve,
2u.~~%agn1531tes simniicissnmug Enlgnt.

- Rignt valve. ‘
2lo,~~Fenestells binodata Condra. _Obverse view.
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