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INTRIDUCT IO

General Charagter of the Garxieon Formation

The Gmxrison formation, consicting of interdeddsd saale
and limestones comprises the upnermost part of the Council Grove
group.

According to ths stratigraphic classification of the
United States Geological curvey and the i{ansag Geological Sarvey
the Council Grove beds mmark the basse of the Permian, The lower
formation of tho groupe the Cottonwuud limestone, restis cone
formably on the Pennsylvaniane The Council Grove group is
approximately 150 feet in thickness. Its outcrop, which is wery
nan'c;w on acc.unt of the resistant charazcter of the succeeding
wroford limestone, occurs cn the east face of the Flint Hills.

Tho Garrison formation consisting maimly of shale with
thin interbedded limestones constitutes the greater portiorn of
the Council Grove groups having a thickness of 1185 to 135 feet.

Prosser recognized twc main divisions in the Garrisine=
a lower member counsisting of shale called the Florena ehalej;
and an upper member c.mhosed of green, chocolate, or yellow
sh:les called the Neosh: member,

In the rirst classificition of the Upper “-aleozolo
rocks of central Fansas by ‘-rosaer.l shs Cottunwood formatioil,

l, Prosser, Ce Se "Classification of the Upner maleozuic
Jorm=2tiocns of Iansas®e, Jourm. Geol. Vol: 34 n. 764.
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inocluding the Cottonwood Iimestone and Cottonwood shalese now
Florena shales, was placed at the top of the Upner Coal lMeasures;
and the Neosho member as the base of the Permian.

In a revised classification of the Upper Paleozoic
formations of ifansas, Drosserlregatded the base of the Permian
as marked by the lower limit of the treford limestune first
indicated by Ixs» Rrech.

Garrison fomt:lon’.a—'rhis formation 1s composed of
two memberse the ysllowish fossiliferous shales at the base,
formerly called the Cottonwood shales, and the upper onee com=
posed of ths alternating gray limestonss and various colored
shales called the Neoshoe with a total thickness of from 140
to 145 feet. The lower shales have a thickness of thirtecen feet
near Strong, but dscrease to two or three feet in ths northern
paxt of the state. The lower part of these shales contains
immense numbers of a few species of fossils and on this account
may be recadily identified wherewver outcrops occur, Since ths
@eographic name "Cottonwood” is mreoccupied and the term
nCottonwood shale" 1s abandoned, and they are renamed the
Florena shales from the exposures over the Alma limestone
(cottonwood limestone) in the quarries near Florena, in the Big
1, Prosser, C. Se "Revised Classification of the Upper Paleozoic

Farmations of Iansase "Journ. Geol, Vol. 10, Phe T03=737.
2o Prosser, C. Sej Journ, Geole Vole 10, p. 712,
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Blue valley.

"The upper member of the formution is composed of green,
chocolate, and yellowish shales, altermating with grayish lime-
stoae, while in the Jig Bluc valley a ded of gypsum occurs neer
the base. Certain layers of the coarser shales and limestones
contain an e.bu.ndlant lamellibranch faun:, and the cntire fauma
is thought to be a2 mixsture of species found in the western
Coal Noasurass togothcer with others occurring in the division
generally termed the Fefmian or i’ermo=Carbonifercvus. This
member was originally termed the ileosho formation from the
oxcellent cutcrops in the NWeosho walley near Council Grova.

The Plorena shales and Neosho member are mow united to form the
Garriscn foﬁa&tion. go named on aceamt of the g>od exposuras
from Gerrison south in the Big Blue wvalley.”

As has been indicated, the formation as classified by
Prosser 1is fenaved fron the top of the Unver Coal lirasuresg and
placed as the first member of the so=defined “ermian,

Fhis divieion of the "ermian from the renmsylvanian hos
caused considerdble controvcrsy and is a question wmhich has not
been entirely settled as yet. There is no distinct break between
the Cottonwoosd limestone and the underlying Tsieidge shale. The
Cottonwood limestone rests conformably upon the shale, The

Florena shale contains a fauna that s common to both the
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fennmcylvanian and the Permian, In the middle and the apper

ahule of the Garxrisczsn formati n 1s the first good evidenco of

the occurrence of a gradual faun2l change from forms characteristic
of the Pennsylvanian to those of the Permian.

Ian lithologic character the ilimegione layers are quite
similar %o those of the uppei: -cnnsylvaaizn, There is a marked
iithologic chaange at the bage of the Chase stage where it begins
with the yreford limestone, which 1is the luwest cne of the wery
cherty maszive limestones. Prassor.lhocanao of the noted change,
concluded a noro satisfactory clossification could be made
oy regardin_g tho baso of tho rermica at tho lower 1limit of the

Vreford limestone.

PROVIOUS YORuC

Thers axre a numbdor of publications dealing with the
Ransas rexmiang particularly by the ew‘lier geologists. It
has not reccived, however, the study and investigation that
tho oonsylvanian gystem has.

Soveral papers on the character, stratigrophic posiion
and imloautology of the Garrison formation are to Dhe found in
publicatisns of thu State Geelogical survey of Kunsas ead a fow
from those of lHebrcoska. Papers by liseke Hayden, cwallow,

Prossor, Deede and othars on tho ~ermo=farbonifarous are founa

¢ Prosser, Ce Se3 Journ. Geol, Vol. 10, Pe 710,
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in bulletins of the United States Geological sarwvey.

One of the earliest and most commlete studies of the
character and stratigrophy of the Garrison formation is that
by PrOSBerlin his classification of the Upper Paleozoic rocks

£ contral Kangas, nublished in 189S, A few changoes in ¢lasgi=

fication and nomenclature are made in his papor em the "Revised
Classification of the Upper Raleozolc Formatlions of Hans:s",
published in 1902,

In 1897, I'rosscrsnublished & paper aa the Permian and
Upper Carboniferous of southarn Kansas. This is a report
of studies of the sections of rocks exposed in the M int
Hills. In it an attempnt is made So idintify by means of the
fossils and general lith-logic characters, formations named
end described by him in the ‘ansasg and Cotfonwood River sections,.

The first Hart of Voluwacs III of the University Geclogisal
suxvey of “ansas dezls with the stratigraphy of the 'ansas Coal
sesures and is a summary of 2ll provious worlk dsne by the
University survey. The larger part of the field work sube
sequend to the Hublication of Volum» I, which furnished the
basis for the revisions of the stratigraphy contained in this
roport, was dons by George I. Ademn, Beeode's papc" fRecamais=
le Jourme Geologys VOle 3s ppe GB82=T06e and ppe. TG4=80e
2, Jowrnme Geologys Vole 10¢ Ppe TO3=T737.

3. Kansas Univ, Q\Iﬂ’tc’ Vol., 64 1896, De 149,
4, Kansas Univ. mot Yol P 1200, De 191,
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sance in €iis Blue Valloy Permian® furnishes dinfurmatiion ooncarming
thc extension northuard to the ilebzuska line of the formations
(Vabaunsee, Cotlonwoods Heosho, Chase) described by Prosser and
others at loczalities alung the Cottonwood and ansas rivers.

Fo detailod faunal lists have been prepared by palenntologists
for the Garrison formation. sSeverul incomplote faunal lists of
this foraation are included in charts dealing with the inwertoe
brate fossils from the Carbonifervus section of Kansas.

. faunal 11ist by George H. Girty 1s included in Adems's
paper on the "Stratigraphy and ralevndology of the Uoper
Caxboniferous Rocks of the Kamsas gection”, The assigument
of tha collections upen which the tabulated 1lfsts are based
%0 their proper positions in the section 1s entirely the work of
ilessres. Adams, Beecdc, Bennett, and rrosser, who made the collectioms
whille studying tho siratigraphy.

Mother peper including a faunal study of the Garrison for-
mation is "Faunal gtundfies, IV7, from the Unner Coal Measures om
the NMeushos River section by Beede and Rogu-ts.2 Thoy list twenty-
eight species of fossils from the ‘lorena member and twenty-one

from the Neosho membsr.

G N
The writer's worl: was undertaken with the purpose of making

a study of the fauna from the Garrisun formation, with particular

de Ue Se Go Ses Be 211y Dpe 73=84, (1903)0
20 Kansas miv. Sce BC. volo 3. HO. 10. PDe m-ae (1906).
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emphasis upon the micro-fauna. Considerable work has been
dona on the macrr=fauna, but vory litile =tteatiom has deen
glven to the microscopic fossils, Deeds and Rozsrsl list a
few species of ostracodes, bryozoans and fusulinids in their
faunal s@udies of the Coal leasures of lansas. A general
invastigation of the literature, 1lithology and paleontology
of the Permo=Carboniferous of :ansas was comploted by the
writer before undertaidng the prosent investigation.

The study of thnis problem has been carried on during
the past sewven months. Collccting of fossils, studying of
the 1ithologic character and stratigraphy of the formatson
was confined chiefly to the lianhatten area. Considerable
materiel was collected from outcrons nsrthwest of Strong City
and southeast of Cottonwuod ¥alls, me trip was made up the
Big Blus yalley to Gerrison. A detailed study and measure-
ment of a complete section was made from an exXposure five and
one=half mlles south of lManhattan. A feow incomplete sections

werc studied at localitios previously mentioned.

I wish to expreessc my gratituds to Ixr. Raymond C. ioors

far his interest andelp in ildentification of specimons,

I am also indebted to . W. L. loreman for sugges$ions and

l. Xansas Univ. 8c. Bse Vol. 3y No. 104 ppe 377=388 (1908).
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Iolpful criticism in {he preparation of this thesis.

SIRATIGRAPIY
The Garrison formatiun extends from southiern Nebraska
acroes !ansas Into Oklahoma: It is exposed in Mazrshall
county at the Kansap=ilebrasla line 2bout fiftcen miles east
of Harysville, and continues south into Pottavetomie and
Riley oounties along Blue River. At L=nhat§ezn the line of
outcrop swings west along Xansas River to Junction Citys
then cast tovarde Alma and from there south 2: Council
(rova, Tixcellent eciposures arc found from Council Grove
soutir through Cotionwood Falls end from thgre in a southe=
wostorly divection to the }m—ﬁklaa}ilom lines In Chase
and. Butler counties tho ouges*op of the Garrison formation
forma a band bordering the east line of the »ermiang and
it coincides with the cast face of the so=called ¥Flint Rillse
In Pottawatomie county east of Blue River, a small outlier
of the lower FPermian has been cut off by the river flowing
south to Join Kansas River at lLianhattan,
I The Garrison formation wixries from approximotely 110 feet
in thickiess in the northern part of the stats to 140 and
184S fecet in the lieesho walloy. .‘rosserlplaced. the tosal

thiclkness at 140 feet. The lower shaley Florena member, has

1; Jomd GQOIOQ' v"l. 10. p. 7120.
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& thicknoss of 13 feet near Strong, but decreases to two or
three feet in the northern part of the state. Adanl placed
the to8dl thickness of the Garrison formation mapped in the
Cottonwood Falls quadrangle at about 120 feet.

In eastern Marshall county, necar Beattie, the Cottone
wood limestone is eight feet thick, the lower part being ime
purc. At this locality the Florena shales are only two feet
Shicke The Neosho measures 70 feet. Allowing for the
probable dips the Garrison famation has a thickness of
110 feet in this vicinity. Southward from Florena, in the
wicinity of Garrison there are 82 or morc feat of the fore
mation exposed in the bluffs by the town.

The following section measured by m“g' Just east of
Bigelow, gives an excellent idea of the Garrison formation
in the north Xanseas Permian., This section is well exposed
and is givon in minute detail, - Vhile the minute details

vary in going a short distance, yot the general annpearance

does not vary greatly.

lo OOBOOOS.! 3. 211. Pe 56;
2, Kansus Uni~., Quar.. VYal. 9¢ No. 3¢ Pp. 191=202,
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Dennis Section, east of Bigelcwe (After Beede)

Stratum Total
Ft. in. Ft. in.

21, Gray limestone near top of hillewa=?

9, Tinco=inch layer of clayey limestoneQw=3
8. 0live to yellowish, mostly indurated
shales, 50ft AboVCwemv-cavacccoccnaiDee)
7. Mudecracked limestone S==0 17 ==9
G» Yellow gray, clayey limestonCeeee—— Q==b 12«=0
S» Yollow shale, fozsiliforouse=e—c-ee le=0 12==3

20, Shales, uspermost quits calceresugelSe«0 86==4
19, Gray limestonCer=n=w-~ 5 lee2 Tleo=d
18. Green and red ghalegme—==——ceeuo-- 238 w0 TO==2
17. Cray, impwre limestonCesn-ecce—ece- - e S8e=2
16, Dark red and yallow chaleseeeer—reelQe=0 EGe=2
15, Grey limestone in 4 thin layerg==ee le=8 4Goe=?2
14. Clive gholege-recnscanvecccnaonecns Sead LLw=8
13. Greenishegrey linestone, meny small
fragnonts of foecllgeemcac-crccve la=d Lle=0
2. Yellowrdsh arenaceous sh2loceew~a--e lu=@ £0=0
1l. Light gray sandetone e O=——6 S8e=h
10, Green ghlegGe—~m=eccma - 10e= 38e==0
’ 28e=0
27==0

4, Shaly 1imestonCee-—w- le=6 1le=3
Se¢ Yellowish fogsiliferous shal@e-ew—- 4o Ce=
26 Cottonwood limoestone St Se=

l. Covered slope, about thirty-nine feet,

At Manhattan, Proserlgivas the thickieas of the Cottone-
wood limsstone as five feet, and at Alma five and one=half feet.
Just west of ljanhattan, lieek and Hayden estimated the thickness
of the Garrison formation at 109 feet., According to Swallow
the thickness 1s from 124 to 153 fcet, while Prosser reported
it to be 122 feet. There is a variation of 44 feet in the
difierent meusurcaments given. It sewums evident that in measur-
ing they all did not restrict themselwves to the same dboundaries.

1. Am. G.Olc v°1. 38. PPe 92&30
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A complete section which I measured five and one-half
miles south of HManhuttan totaled 114 feet in thickness. This
section is exposed along the road to Alma where it cuts acrosc
the bluffs overlooking Kansas River.

Garrison Section, five and one<half miles, lol.lth
of Manhattan,
Stratum Total

£t in. £eo in,

17. Yollowish ghale Sa==( 114==0
16, ghaly limestons 10 111==0
15. Yellowish shales = Sow 110==0
14. Red and choéolate colored shalege——=e Se==0 105—0
13. Limestone=---- 30 100«=0
12, Yellowish shales 17 e==0 9T7==0
11, Red, drown, and green shales léd=e=0 80==0
10. shaly limestone le==0 66=—=0
9¢ Yellowish ghales 10===0 65==0
8, ILimestone - lee§ 58==0
7. Red and green shales-- -16===0 S53==6
6. Shaly limestone S8 ST==6
5. Shaly G=—=6 S4=<0
4, Limestone . el 7—6
3¢ Shale ——————— == 28-=0
2, Shaly limestone . 230
l, Yellow shale, fossiliferous=e-—-e=ee20ee=d 20=<0

The region from Junction City to Cottom:ood Falls has been
well gsummarized by Pronsar.l Taking the region as a whole ho
ascribes a thickness of 6 feet $0 the Cottonwood limestone and
140 to 145 feet to the Garrison formation.

At Reecey Beaumont and Grand Summit excellent exnosures

of all the important limestones of the Lower Permian section

l, Am, Geol, Vol. 38, PDe 95=96,
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are showmy but nowhere is there a stone widh all the characters
of the Cottonviood limestone. . The fauna of thse genoeral horizon
is somevhat similar to that of the Florena ghales but it is
distributed through a fairly wide range of rocks and is not so
pronounced as in the northern lucalities. Im short the Cottone
wood limestone ceases to be of a greut value as a horizon marker
south of Bazaar, Chase County.
Beede and Sellards'studied a section of the Flint

Hills cscarpment cast of Beaumont and found the Garrisonr fore
mation to measure abc;ut; 138 feet m-thic;kness. .

ection of the Flint Hills Es 'nt L.st of Beaumcnt

(After Beede and Sellards) - -

- Stratum Totzl
b o % in. b g in.

29+ Covered to the base of the Trefordses=20===0 138==ef

28¢. Red and blue shalese disintegrateds——— ===l 118===8
27. shaleey blue caleareous Se=a 110=a=-g
26. Shale, calcareous e 105==<8
25, Limcstone, massive, chert con. le=3 102=«=0
24. lLimestone, shely, fossiliferouse=m—ceca Se=ed 100@==9
23. Limestone, impure chert = 2e=l 9S=a=0
22, Gray shale, thin limostone le==§g 93 a0
- 21, Iimestone, hard dluish Lews Ple==8
20, shalese 0live, Clayoyee-e-c-ccacacccecs S=aal 8Y9===@8
19. Crusty deposit- - le==0 84===6
18, shales, bluew=-=~- 2= 83=—g
17. sShales, calcareous, concretionafyesece 2a=s 8le==g
16é. shales, yellowish, concretioniryeeeecee 3<e=0 TOam=f
15. Limestone, harde blue, fossiliferouge- G===0 TC=eeg

l, Am. Geol. Vol. 36, ppe 100-101,
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14. Limestone, Pscudomonotis - Sweed  TOwQ
13. Blue, shaley hard, some fos8gilgeececcaccce 3—0 EE==ed
12, Shales lame B2===0
1l. Limestone-- luce) E0===8
10, shales, light colored=- 12—=-8  SP===
9. Limestonoe-ca.-- 1 -0 &7 =0
8. chale ——- = R2e=e 46===0
7. Limestonee=cc—cccaaa- —— coe lamel 44===0
6. Covered - - Soec) 43=0
S. Shales, yelloiy, calCureOUSe-—==-e—-=- eoec=]lle==) 380
4, Shalcgs Crustyeec--—eeccccccccaccceaaa- cmme 2eae() 26—==0
3. Limestone, shuly and massivVew-—ee-- cccece Boeel) 24w===0
2, shales, light colored 10e=<0 16=w=0
l. Cottonwood limestone o G===0 [ S—

The shale and limestone layers of the Garrison fore
mation are remarkably persistent und uniform when the great
extont of the outcrop is considered. This formation, weather=-
ing wery readily, forms the slope of the cscarpment made by
the overlying Wreford limestone, Owing to the persistence of
the overlying Ureford limestone, this formation can be roadily
recognized and traced with 1ittle difficulty across ansas from
the Nebrasia t$o the JOklahoma line,

The Garrison formation extends across iansas with but
slight modification in the gouthern part of the ctate, such as
the thickening of some of its limestones., These limestone layers
vary in thickness from one to four feet and are of minor importance.
Ssomz of thom are thick and persistent enough to form small escarpe
ments within the band of outcrop of the formation. Baenches formed
by the limestone beds are quite noticeable along the bluffs south

of Kansas River near Manhattan. The firwt prominent limestone
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layer occurs about 15 feet below the base of the Mreford and is
three foot thicik. The second occurs near the middle of the fer-
mation and is one and a half feet thicke The third is 20 feet
above the top of the Cottonwood and is five and a half feet
thick with a thin shale between. These limestone layers weather
at the surface into amall rectangular blocks wery similar in
color and appearance to that of the Cotton\véod. . .
Throughout the whole extent of the Garrison formation
tho general inclination of the strata is to the west., On account
of a clight thickening in the Flint Hills area the maximmum dip
is to the northrest. Tho inclination reaches 14 to 16 feet to
the milo, but probably the average for tho whole fB¥mation is

but little more than 10 to 12 fest,

QNDITIONS OF DrPOSITION

The shales and limestones of the Garrison formation
are merine deposits. Conditions under which they woere formed
were not unlike those of the rennsylvanian,

The shallow epiecontinental seas existing throughout
the rennsylvanian continued o occupy much of the same agrea
in Iower Permian times, Sediments wero 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

T Ty M S e
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in the Dig Blue valley.

Study of the fauna of tho Garrison formation shows it
to be typical of a shallow marine environment. It scems -
dvident that warm shallow seas existed prior to the deposition
of th;;s formation, suggested by the adundance of Jusulina found
in the Cottonwood limsstone and also in the Florena shale, The
bryozoans and brachiopods are fuxrthor evidonce of a shallow
water fanna, In some of the shale layers the Wryozoans are
unusgually plentiful both in numbar and spocies. The brachiopods,
easpacially one snecies, Chonetes @Qiﬁ_&r. comprise the greater
part of the fauna found in the Florena shale,

In ths Garrisone bods of shale are prodominont and the
limestone layers, rarely more than four feet thick, of minur
importence., Ofton a limy shale is found gruding into a sthin
limsstono. uoorelorfers as possible causes for changes in
lithologic character: (1) reworking and lateral shifting of fine
clastic sediments from areas of r:pid and somewhat irregular
deposition; (2) slight relative elewvation of land, reJjuveanating
strcams and increasing supply of terrigneous material to shec sea,
and (3) climatic chanles, such as neriods of submormal »recipie
t$atione when, because of reduction in capagcity of streams
le Mooree Re Co "Enviromment of ~“emnaylvenian Life in liorth

morica," Reprint from the Bulletin of the American Asgociation
of Potroleoum Gscloglists.
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deposition would be restricted largely to the lands, altornating
with poriods of suporeardinary rainfall when the loads of
sediment previously dropned on the plains would be shifted by
the enlarged streams to the sea,

Aother interesting feature of the shale beds is their
variation 4in color. The yellow and green shale beds are thicker,
while the red and chocolate ars thinner, dbut none the less
persistent. The yellow and green layers of shale grade from
one into the other, but the darker shales do mnot grade into the
lighter, forming a distinct break so foxr as golor is concerned.
These changeos in character and mineral contont are no doubt due
to a change in the type of sedimonts carried ints the seas.

In conclusion, ‘the sheles and limestones of the Garrison
formation were deposited in a widespread shallow eplecantinsntal
sea, in which conditions were almost constant except for slight

oscillations of the sea on a submerging and emerging shore.

PARISON OF FLORENA AND IO ;
The Florena shale overlying the Cottonwood limestone
constitutes one of tho most fossiliferous horizons of the
Permian, Although there arc but few species present they are

extromoly abundant in oumber.
A study of thie fauna with its abundance of Chonetes

gmoulifor, parbya grassas Composita gubtilita, rroductus
ssairetigulotug. liselelle siriagagogtata, and others shows it
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to be typical of the Unser Carboniferous of the Mississippi
Valley. Comparison with tho fauna of the Wabaunsees formation
shows that while the latter has many more species, every species
of the Florena shale, with the exception of possibly two or
three, ococurs in the Vabaunsee formation.

M examination of the fauna of the Neosho member shows
it to contain fossils typical of the Carboniferous along with
a mixture of species more typical of the true Pexrmi:n. Some
of the shale layers and the dark gray limestone beds contuin

a Pscudomonutig fauna which is usually considered characteristic

of the rermian. The presence of strata containing a niied

fauna. led to the consideration of the lleoshe as the lowest

formation of the division gererully called the Permo-carbonirerou.l

An analyseis of the faunal chart at the close of thic
paper brings to atiention a few coneiderations ooncerning the
fauna of the Garrison  -formution that are worthy of noSs.

Before collecting material a separation of the fore
mation into three zones was arbitrarily established eo that a
comparative study, from the data gathered, might be made, The
‘lower sone constitutes the Florema or yellow shale overlying

l. Mesk and Baydens Am. Journ. Science, 2ad seriese Vol. LIV.e
Pe 37.
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the Cottonwood limestone. The Nesmho member comprises the
middle and upper 2zones. The line of separation betueen ths
middle and uppor zones was drawn at the base of a one foot .
layor of shaly limestone, which ic bed Ho. 10 in the section
moasured south of Manhattane

A study of the fauna from thoe three Zones shous that
the Florena member of the Garrison is more fossiliferous thun
cithor the Lower or the Upper leosho beds. Yherever ths shale
hag been exposed for some time, l:.rge numbers of resrly pertectly
precexrved loose fossils moy bo found. Another factur is the
greetor nunber of good exposurese. At many leccalities the under-
lying Cottonwooud limestone has boen quarried for building
purposess thus affording good exposures of the Florena shale.

Firty species of foscils were fcund in the Florena shajee
The brachiopods are most abundant {n numbor but not in species.
The number of specimens of Chonetes grunulifer is far in excess
of that of eany other spocies. At some localities thin layers

made un almost entirely of those shells were observed. Several

snecimens of Zpoductus somipoticulatus, Pustula nsbrasicansia,
lRorbya cragse, and gompogita gubtilita were found. $he hryosoans

include $wenty identified species, the most common cnes being

gcgonariug, and Qaptopors bisepialis. Fourteen species of
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ostracodes weore found, the genus Dgirdic being represented by
Bix species, which cre the most abundant in numberl. The genus
duphiceiteg is escond in numericil importance with threo species.
Glimcamnine st uy end getrataxls pelecobrocig are the most
common protozrans. liumerous crinoid stoms and cchinold plates
Ia.m contz2ined in my collections. Tho trilobites are representod

by fragments of a single speciose jhillipsia gaungamonensive

and are not coumon.

The Lower lleosho proves to be the loust fogsiliferous
of the threo horizons. isny thin beds of reddish browm or
chocolate colored shale intercalated in the more masesive yellowish

shale layers arc nonefossiliferous. fwo species of Jetratexis
vulina bulloidss

are common in thie zone and specimens of
are mare, Twelve species of bryozuans aro recognized, the gsnus

Septopora being represented by four species. JRhombopora
lepidodondroides 1s a common and abundand forms The brachiopods

-

include five species but are less abundant. gChonetes granulifer

ise however, the most common one. The gastropods are represented

by one ideatiriable species, fghizostoma catilloldes. Many

microscopic specimens were found in some of the shale layers.

fmong ostracodess pairdia eedei and B, beedei abrupta are very
abundant and the two species of Jollina less 80.
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The fauna from the Upper Neosho does not sho. much
variation from that of the Middle. The same protozoans common
to the iiiddle are fiound in the Upper with the exception of
Zs Yentricogus. The bryozoans are very ebundast while the
brachiopods are about the same in mumber. The pelecypods
include two species, Nuculopsig ventricosa and Allorisma
gubcuncata, Of the ostracodes, tho genus Jonesina is represented
by two spocies which are fairly abundant, Two other genera,
Healdia and Cytherella each have one species common to this
horizon.

Tho species contaimed in my collection are typical of
the prennsylvanian fauna, Fvery species, with the possible
oxcoption of one or twos, has been reported from the Coal Mpasures
by Boede and aogeraler Girtyzzn their faunal studies,

The eight species of protogoans represented have been
collocted from formations in the "ennsylvanian. The same
species of bryozoans, which I have identified, wore collected
and described by Cmdrasin his paper on "The Coal Measure BEryosca
of Nebraska", The brachiopods are all wide ranging forms and
although not represented by many species they are nearly all

1, Beede and Rogers, "Coal lMeasures Faunal Studies," Kans. Uniwv,
8Ce Beo VOlo 36 :

2, Girty, G. H.o, "Fauna of the Wewoka Formation of Ciklahoma,"
Uo S. Go SOO BO “‘.

3. Condray G. e "The Coal leagure mozaﬂ of Nebrusicaes® Nebr.
Gool. Survoy, Vol. 2o pt. 26
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abundant in number of individuals. ZThe polecypodse [juculopsis
¥entricosa Hall and Allorisma gubcuneaga lieck and Hayden are reparted
by Girty from the Vewoka formation of Oklahoma. gehizostoma
catilloides Canrad is the only gastropod which I have found and

is a common one in the Pennaylvanicn.

In my study of the ostracodes I have extended the range
of certain speciesy first collectod and described by mimt._l
from the Henrietta formation in Hissouri, The two species of
Hollina and Jopesina found in my material appear to be typical
of the Lowor Permian as they have not been reported from lower
formations.

In conclusione the fauna of the Garrison formation
shows no marked differences from the fauna of the Pemnsylvanian,
Conditions of environment and forms of life inhabdbiting the
seas continucd mch the seme from Upper remnsylvanian into

Lower Formian,

le Xnight, J. B. "Same "ennsylvanian Ostracodss from: the
Honriotta Pormation of Eastern Missouri®, Jourm,., Fal,
Vol., 2¢ No, 33 Vol. 24 No. 4.
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PROTOZOA -
Family Pusulinidas Moller
Bubfamily Fusulininae Staffsjjedeiind
Gonus Musulina Fischor
Fusulina cmaciata Beede

The shell of this specios is rather long and slender,
ellintical in outline, with the onds somowhat dlunt, An axial
soction chows ths septa highly fluted throughout. The walls
are thin in the first two whorls. Tho aperture is narrow and
the funnel angle small, Tho proloculum is fairly large, measur=
ing about 0.1 mm, in diameler.

Therce 1s considerable varlation as to sfize among my
spccimens. Some of tho emaller specimens measured about 4.5 mm.
in longth whilec several of the larger ones measured over 7.5 mme.
In somo of tho larger forms tho relative thickness extends for
a groater distance toward the ends than in the smaller forms.

laTuis soectes 1s strikingly liko 2, jonglgsimoides, but
is smallorgof somewhat different form, -ho'lnz a different
devolopment not due to dimorphism, and is from a higher horizas.”

Range and distributione=Cammon in the Florena shale at

Manhattan end Cottonwood Falls,

le Beede, J, Wey Ind. Univ, Studies, Vol, Sy Study 29, p. M.
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Genus Triticitos Girty
Triticites ventricosus (Meek and Hayden)

The shell is extremely large, being about 10 mm. in length
in an average spocimen. - fow spocimens which I measured exceedw
ed shis by about five témths of a mm, Outline of the shell is
spindle-shaped with rather bluntly and evenly rounded ends. While
nearly all of my specimons are of ths elongate types I hawe
observed some which are comparatively short and ragher thick,
liany of the specimens are so well preserved that. they show very
distinctly the fluting of ths antetheca.

In axial sections of a fow spscimens which I mades I
counted nine wolutions. All showed wery large proloculums, which
is quite characteristic .or this speacicse The marked degree of
septzl fluting is wvery conspicuous.

BEonge and distridbutione-Upoer Garrison shales at Manhatéan

and Strong City.

Famtly Textulariidae
Genus Cridrostomnm ipoller
Cribrostomn btradyi Moller
The test is composed of sevaral chambers, bimerially
arranged throughout the lcnﬁh. of the individual, The wall is
finely arvnagceous and perforated. Apertures in the early ‘paruon
are similar to those of Textularia, am arched slit at the inner

margin of tho chamber, later becoming multiple,
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My specimens differ from the type form in being slightly
emaller in size. Also, the chambders in same are not quite so
inflated. They all show, however, the characteristic biserial
arrangemcnt of the chambers.

This genus is distinguished from Climacammina in being
biserial throughout, but is similar in body outline to the
biserial part of Climmacamina, The chambers are more full and
rounded and not compressed,

Measurements of three sprecimens from the Garrison at
anhattans length, 1 mm.; 1.2 mm.; 0,9 mm.; with the average at
1,03 mm,

Range and distribdutione--Rare in the Florena shale at
Manhattan,

Geuus Climacammina H., B. Bredy
Climacamina antiqua H, B, Brady
Plate IIX, rigureos 4, S.

The test is elongate and subcylindrical with the early
chanberg biserial and the later ones uniserial. Segments mxe
namerouss with the sutures externally marked by depressed lines.
An aperture or several irregular orifices occur on the face of
the tarminal segment.

Specimens in my collection show a wi@w range in size,

gome of the largest ones measured adbout 2 mm. in length but the

ma jority are about half this size. A fow specimens show the small

orifices occurring on the face of the tarmimal segmants but in

nearly every case the small openings are obscured by matrix.
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The compressed or snatulate, unoymmetrical shape of the test
is very pronounced.

Bange and distributionee’dundant in the Florena shale at

lanhattan and Cottonwood Falls,.

Family Trochamminidaoc
Genus Globivalvulina Schubort
Globivedwvulsna bulloides (H. B. Brady)

Thz test is trochoid, subglobular or planc=convex. A
depression occurs at the umbilicus on the flat wventral sids, ths
dorsal side veing strongly cunvex., The ghambers are inflated amd
few, with the walls containing considerable cement. The apefture:
is low and azrched at the lmbiiical mergin of the last-formed
Chamber, |

Hearly all of tho specimens in my ocllection are smaller
than the type forme. They appear to be made up of Siwe=s chambars,
a large one with o smaller ones of equal siye, 2iving a
glodbular shape to the dorsal side. .

This species is similar to the more moderm type;
Globigerina. The test is made up of a few globose segmentis and
the excavation of tho ventral surface is similar to the umbilical
vestibule of Globigerina.

Range and distribution=-Common throughout the Gearrison

formation,
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VYamily Orbitolinidae
Geénus Tetrataxis Ehrenberg
Totrataxis maxima Schellwien
Plate III, figures 1, 2,

The test 1s conical in shape, consisting of a proloculum
and elongate second chamber, lator Wvken up into elongate,
crosontic chambers., The aperture is eclongate, loc:ted at the
margin of the umbilical border of the chamber,

None of my specimens show any marked differences from

tho type forme. They differ from I, nalaeotrochus im being a

11ttle larger in diameter and the apex of the test not s0 sharply
defined, ' The convex side ap»hears %o have been slightly compressed.
Range and distributione~-Common throughout the Garrison

formation.

Tetrataxis palascotrocius (“henberg)

-1'he test is composed of several convolutions, each
c;)naisting ot; segments all more or less visible on the exterior,
Sentation is maxkdd by slightly depressced or excavated lines.

Some of my specimens both large and small have a height
Mu equal to the diameter of the shell at the base. The
rather sharp anex is not so prominent in some as it is in
otherc buts nevertheless, it is this character whioh readily
distinguishes it from I, paxima,

Range and distributione-<This species occurs at the

same horizons as I, maxima but is less abundant,
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ECHINODTRMATA
Subphyllum Pelmatozoa Leuckart
Class Crinoidsa Mi{ller
Segments of crinoid stems are very adbundant in all of
the shale layers of this formation. I did not find any
crinoid ealyces so that it is {mpossible to make identification
of genera and species. According to ztttol'slclaalirication.
the only crinoids found in the. Pezmian are those belonging to
the family roteriocrinidas. Undoubtedly these stem fragments
belong to moms of the species of this family.
Range and distribution—Ahmdant in doth the Florena
and Neosho members at Mamnhattan, Cottomwood Falls and Strong

City.

Subphyllum Fchinozoa Isuckart
Class Cchinoidea Bromn
Order rerischoschinoidea MeCoy
Family Archasocidaridae kcCoy
Ganus Achaeocidaridis McCoy
\ Archasocidaris megastylus sShumard
Plate I, Tigures 14=-20,
I hawve in my collection several plates of warious sizes
end fragments of numercus spines. The plates are hexagonal in
outline, wider than long and some are unususally thick. The

shafts of the spines which I have are troken away, so that I

1, Yon z‘t“l. Kyl A, Textbook of ”I.l.altclog. wol. I'
PDe 173.
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am unable to dotermine the length of them or the presence of
lateral spines, The socket 1s deepy wide and smooth, The neck
is marked with a slightly raised ring, which is finely striated
longitudinally.,

This species resembles Ighfinocrinus Agassiz in gensral
cutline and the presonce of granuleg around the rim of the plate,
Samo of my plates ere consideradbYy larger than those described
by Gtrtyland differ in bdeing from .5 mm. to 2,5 ma. wider than
long.

lMeagurements of three plates: Length, 13 mm., 13.5 ml.,
12.5 mme; width, 14 mmues 15 mne, 13 mm, |

Range and distributione-gcommon at all horizons in the

Garrison formation,

MOLIUSCOIDZA
Class Bryoszoa Thxrenberg
Grder Gymnolaemata Allman
Suborder Cyclostomata Busk
FPamily Pistulinoridae Ulrich
Genus Pistulipora McCoy
ristulinora carbonaria Ulrich
Plate I, figure 7.
This bryosvan is common in dboth the lowé and uprer
Garrison. It 18 a typical incrusting fora and usuzlly very thin.
In one of my specimens the apertures are gquite large axid the

l. Girty, G. H. "Funa of the Wewoka Formation of Oklahoma"j
Us Se¢ Go 500 B, 844. Pe 37.
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peristomes stand out as praminent ridges about twoethirds of the
way around the openings.

A cruss section of a part of this particular lpodm
shows lerge vesicles between the apertures, one row between each
opening, Tabulae pasc across the tube, about a tube's diameter
anraxrt.

This species 1is distinguished from F, podulifera Meek
in having larger aperturcs, fewer and larger wesicles and
numerous diaphrigms across the tubes, I8 differs from F, minor
McCoy in having one instead of two series of wvesicles surround-
ing each zocecium.

Range -nd distributionfco-on in the Lower and Upper

Garrison at lManhattan, Cottonwood Falls and Strong City.

gubordesr Trepostomata Ulrich
Family Batostomellidae Ulrich
Ganus Batostomella Ulrich
Batostomella leia Condra
The zoarium of this species is a ramose form with

slonder irregular branching stems, supported by basal
expansion. JB,; leia is represented in my collections by a
few stom fragments, somewhat weathered with almost smooth
surfaces. Mature and well preserved specimens show numerous
small acatthopores and a few large ones cecurring at some

ocell angles.



A vortical section through one of my specimens shuws loag
zocecia bending from the center to the surface, with a thiclening
of the valls near tho apertures. Diaphragms occur in a few 2ooecia
but are not common,

This speocles i often confused with R, Jepidodendroides
Meek on eccount of the presence of a few large amnthop-orcl.I
It is distinguished from the latter by the ewvan cylindrical
surfacoe, small apertures, wide interspaces, and thin mature
ragions,

Range and distribution--A few stem fragsents were found
in the Florena shale at Manhattan, and in the lower Necsho

at strong City.

Genus raﬁxlipom Young
Tebalipora diﬁtans (Condra)

Vhile the zoarium of T, distans is Mormally am in-
crusting expansion, a few specimens have been found ef the
ramose form. I have a fow specimens in my collection which I
am referring to this type. The apsrtures are subcircmlar and
of varying sises, with the interspaces thick and unequal in
width, I have observed a few large acanthopores at some of
the cell angles dbut they are not common, while numerous small
ones surzound the zoeecia.

This snecles resembles I, ghimulosa Rogers in having
gimilar though larger and loss mumerous large acanthopores

which are not nlaced along the wells betwsen the Sooecia as

l, Condra, G. E. "Coal Meagure Bryozoa of Nebruska®", Nebr.
Geol., Surwey, vol. 2, pt. 1.
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woll as in tho cell angles. Tho presence of dis-hragms also
distinguishes it from this asnecies. The ramose forms collected
by Condra are about the size of the old growth of R

lenidodendrcidesy but can bo distinguishod by the number of

dianhragnme.
Rango and distribution~-A fow specimens were found in
the Florena shale at Hanhattan and #n the upper shale beds

at Strong City.

Tabulipora hoteropora? (Ceadra)

I am provisionally referring a few stem fragments to
this speciesi Condra's original description of this species
is that of a massiveo or incrusting soarium, My spocimens are
of the incrusting form on small stem fragments of R,

lepidodondroidegs The distingiishing feature on which I am

basing 1y identification is the variation in size of the
sooeccial apertures: There appears to be no definite arrange=-
ment of ths openinga: On scme I have observed slight ele=
vations ocourring over the surfaces, but they are wery
inconspicuous,

The distinguishing characters of this species are the
varying sizes of the zooecial apertures and in the furm of
the zoaridPe It is similar to T, yudis Ulrich but differs
mainly in being a mussive or incrusting form and not irregular
branches.
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Range =«nd distributione=Rare in the leosho member,

Tabulipora carbonaria (Ulrich)

This is the most common spocies of this genus to be
found in the Garrison formation, and is about as abuandant
as any of the other bryozoans collected. Home of She
spocimens in my collections show any merked differences from
those described by U).x'i,t;h.1 Several of my specimcns show
larger and more numerous acanthopores than others, espocially
the larger forms. This difference in size is probably due to
immature growth and possibly some of the specimens have dbeen
more weathered,

Several cxoss sections @f some of the specimens, which
I made, show the same distinguishing characteristics.
Diaphragns are very numerous in the mature zooecia and occur
about a tube's dfamecter apart. The divisional lines between
the thickened nortion of the walls of the Zoocecia is maried
by a series of minute dark snots.

Range and distribution=--Abundant throughout the

Garrison formation.

Tabulipora spinulosa (Rogers)
In all of my specimens the large acanthonores occwrring
at the mo=called cell angles project from the surface as

prominent spines. &Smaller acanthopores are placed along the

walls between the angles Wit do not show any definite arrwagummt.

le Ulrich, T, O.e Gool. Surv., Ill., VIII, p. 443, pl. LiXIII.
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In some of my specimens I huve not obserwved any mesopores,
Vhile a few have some Very smell ones., All of the specimens
in my collection are well preserved and show prominently the
spine=like acanthopores. Some of the acanthopores are so
conspicuoue that thoy ean be detected without the aid of a
lenc.
lﬂmis speciee is similar to I, ojicensis Foerste.
The acanthopores are more numerous and there is a greater
contrast betieen the large and small acanthopores. There
arc six instcad of %en apertures in a space of two mm."
Range and distribution=-A few specimens were found in

the FPlorena shale at Manhattan and Cottonwood Falls,

Suboprder Cryptostomata
Family Fenestellidae Xing
Genus Yenostella Lonsdale
Fenestella mimica Ulrich
Thisc fenestellid species is very cammon in the Neosho

member of the Carrisun form:tion. All of my spocimens are
straight-branched with fe.. bifurc.tions. The carima
appears as a faint line on most of them but is fairly
distinct in a few. /Ally however, show the row of small
spines on the carina 0.12 mm. a2part. The dissepiments do

not appeor quite as wide as those desaribed by m-sen.'

l. S8encpora spimulusa Rogers, ian. taiv. quart, IX, No. 1,

Pp' 1-\2' plo IV' 60
26 Uirich, Ze. oo Geol, Surv. 111" YIIX, Pe 562,
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In ncarly overy specimen the apertures occur, one at each end
of the dissepiment and one about equi=distant from each dissep=-
iment aloxg the fenestrule. This does not alwaye hold true
on some branches Just above a bifurcation.

Closely related forms are F, ggpax Ulrich, J, limbata
Foerbto and Fy sninulosa, PRg tonax has larger cell zpertures,
larger and mors elliptical fencstrnlefls. and a distinct,
prominent ksel. JFp spinulosa is more robust and with fewer
2ooeciz. F, limbata has narro.er fenestrules, a wider keel
with blunt spines about .20 mm, apart.

Mumerous fragments were found in the middle Garrison

at strong City and in the upper Garriscn south of Manhattan.

Fenostella limbatu Foerste

This specles so closely resembles F, mimica that some
of my specinens appear %7 be nothing more than varieties of
the latter. They show, hovever, a straight and more definite
carine with 4 rovw of gpines a2bout .2 mm. apart. The splues
arc as wide as the carina but on some specimens they have
been worn dovn, appearing lov «nB broad. Tho apertures are
not quite as large as those in F, mimica but all have
prominent peristones,.

The branches on the reverse face are proainently

striated and in some spocimons the digsepiments show faint
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striations. The fenestrules on the reverse are more nearly
rectangular than with either F, tenax or P, Eimica. On the
ob¥erse face thoy are about twice as dong as wide, modified hy
the slightly expanded dissepiments and Zooeciul apertures.
The carina, slightly earoaching apertures, and prominent
striae sorve to separate the species from typicul F, mimica
Ulrich.

Range and distribution--Rare in the Florena sh:le at

Manhattan,

TFenestella tenax Ulrich
Plate III, figure 3.

None of my specimens shoii any marked differences from
those described by le‘ich.1 The striations on the reverse
face of some of them ure more prominent than on others.

The dissepiments are short but wide, making the fenestrules
elliptical on the reverse. 2Zooecia generally occur at the
ends of the dissepiments and one between. The apertures are
not as large as those of F, gimica, The spines on the carina
of some of the speomeps are ve:sy obscure, having probably
been worn off,

This speoles resembles the form P, gyclofenestrata to

some extent, but has a more pronounced keel with few spines

and not quite as large dissepiments.

l. Fenestella ten:x Ulrich, Geol. surv., Ill., VIII, Pe 546.
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Range and distributione-Common in the Florena shale.

Penestella sgpinulosa Condra

This species 1s represented in oy oolleétiona by several
fragments. All of the specimens ghow the characteristic
large spines on a definite carina, and the small 3oocecia.

The spines are arranged so th:t one occurs near the end of
each dissepiment with another between.

COndralin his origin:l description recognizes two forms
of growth. "Qne of which has strong branches (about Sheir
own diameter apart), stout dissepiments, and rectangular
fenostrules; the other form is more lax in growth, having
wider fenestrules, as well as thinner branches and dissepiments.
Specimens belonging to the last named form were at first
classified ug F, sevillensis Ulrich on account of charucters
of the reverse face. As soon as the obverse was seen, thay
wWore gorrectly placed. J, perelegans (Meek), an assooiated
speciesy resembles P, spinulosa in gener:l Beaguremsnts
but bhas very th:ln.- depressed dissepiments on the¢ reverse;
the obverse faces are quite dissimilar.”

.Range and distributione-~gSeveral specimens were found

in the Florena shale.

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

in the Florena sh:le.

1. Fenestell: spinulosa Condra, Am, Geol.y XXXo Noe @9 PPe
3‘3. 3“. pl. XII. ‘-60
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The distinguishing chur cteres in P, gracilis are the
straight branches and fuirly long fenestrules. The obverse
face has a wilde carina, with rounded sumait, be.ring a row
of small, sharp, coniczl spines placed about .22 mm. apirt.
The fenestrules cre uite regular in form, subrectangular,
varying some in dimensions with different conditions of growth.

Tho zoosecia are placed in two alternating r.nges uith
moderatoly prominent peristomes, set close in against the
carin:. 1In some of my specimens there are four zooeci.
to the fenestrule uhile in others there are five.

This specice 1is similar to F, dentata Rogerss, but is
not so large or robust.

Range and distribution--Florenz: shale at lianhattan and

Cottonviood Falls.

Fenestella binodaty Condra
rlate III, figure 21,

Hy collection contains only a single specimen which I
am identifying as this species. The chief distinction to be
noted 1is the rather broad and rounded keel bearing an alter=
nating double row: of compressed but prominent nodes, The
nodes on my specimen are not guite so large or as elevated
as those figured by c<:udx'~’:t.:l

1, Fenestella binodata Condra, Nebr. Geol. Surwey, vol. 2,
.)t. 2. PDe G6=67.
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]"'l'hia speclos, though related to P, omtiggra_. Bogers,
which has a raised area and no spines, is very distinct. This
species 1s nearer p, gomgradigompactilig Condra, which may have
& slightly binodate appearance, but is distinet on account of
the character and number of aperiures to the fenestrule, and the
more definite binodate arrangement of larger nodes; the reverse
faces are very dissimilar. The principzl characters of this
species are found in the double row of alterm2ting nodes on a
broad carina, aud in the comparatively robust appearance,®
Range and distribution--A single specimen was collected

from the Florena shale at Manhatt-n.

Genus Thamniscus King
Thanﬁiscus octonarius Ulrich

Thés palmate-form of bryozoan is a common fossil through-
out the Garrison formations All of my specimens show: typically
the charactors assigned to this. species.

The circular apertures are arranged in a longitudinal
series botseen obscure raised lines, and in more or less
rogular diagonal series. Tho poPistome rises about the aperture,
incomplete at its lower mzrgin, spreading ag:in and. becoaing
obaolete belo. the aperture so as to enclose a faintly

margined circular subovul depression,

1, Fenestella binodate Condrae Nebre, Geol. Surve., vol., 2,
Dte 25 PP66=67., -




39,

J’le‘:lch deteote;l in some of his specimens a amall porol
at the bottom of these depressions. I have not observed any
such pores on my specimens as all of the depressions appear
to be partizlly filled with mutrix, In some of my specimens the
peristomes are quite prominent while in others they are worn
down and almost obscure.

Ulrich's type specimens v.ere collected from the Upper
Coal Measures of Greenwood County, Kansas.

Range and distribution--Abundant in all the shale

layers of this formation,

Family Scanthocladiidae Zittel
Genus ?!.n.natopora. Vine
Pinnatopora pyriformipora Rogers

Several specimens possessing the more or less distinctive
characters of P, pyriformipora are contained in my collections.
Some of my specimens have more prominent spines along the
mesial carinz: than in some of the others. The smaller spines
are found on the more we.thoered specimens and undoubtedly have
been worn do.n. The spines occur about O.4 mm. Wn the
same as in those figured by Rogers.z
l. Ulrich, E. 7., Ill. Geol. Surv. wol, 8, Text, p. 612,

2. Pinnatopora pyriformipora Rogerse. Kans. Univ, quar, IX,
No. 1y De 99 nl. 11, 64 6Ga,

Lo
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This specics resembles P, frilineats Meek in general oute
line and size, but doos not sho: a triliniste c.rinz con the
obverse fice,

Range and distributione-Common in the Neosho member,.

Fimmatopora triline.ta ieeck

The three mesial l1lines constitute the principal
distinguishing character of this species. The size of the
midrid as well as the number of pimnae i & given space
are also important, The obwerse face of all of my specimens
show wvery distinctly the tlxee fine straight lines along
the conter, the median one in all specimens being slightly
the stronger.

According to ieek’ slmasmmenta. betueen eight and
nine pinnae are given off on ecch side in 1 ecm. Forms of
the same species observed by Condra and Ulrich were found
to have twalve pinnae given off on each side in the space
of 1 cm., as do the specimsns uhich X have examined. I have
scveral specimens which tally with these measurements but
the obverse faees axre 8o ob-oured with matrix that it is
impossible to determine if the tlrce mesial lines, 80
characteristic of this specles. are present.

Range and distributione~A few specimens were found
in the shale at Cottonwood Falls and Strong City.

l. Glauconome trilineata Meek, 1872. Pal. Bast, Neb, p.
187, pl. 7, fig. 4aTab=dd,
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Pinnatopora youngi? Ulrich

I am provision.lly referring a few specimens to this
speclese They are all of a more rovust form than the two
specles nroviously described. The midrid is strong with the
Teverse side broadly convex and finely striated. The obverse
face is r.ther flat with a keel dearing nodes about .8 mm.
apart.

This species 1is closely associated with P. vinei bdut
is distinguished by a thiclzer midrib, shorter lateral
branches, and longer zooecia,

Range and distribution--Found in the lover Middle

Garrison formation at strong City.

Genus Septopora rrout
Septonora biserialis svmnoz‘.:

This 18 one of the most commaon bryozo:ns found in the
loyer permiun. It 1s easily recognized by the small mesi:l
carina on the obverse face casrying long and prominent nodes.
Most of my specimens are so well preserved that they show these
spine=like nrojections very plainly without the need of a lemse.
The branches are nearly parallel, increasing in number by
interpolation or by lateral division, smooth or striated, with
fow accessory pores on the reverse face., In nearly all of my

specimens the dissepiments are slightly arched but in a few they

are straight.




Iho species is closely related to g, robusta but dces mot
have as many accessory pores on the reverse faces and has only
two rows of zovecia on the dissopiments while the former has
three. - I%¢ ic distinguished from g, gubquadrans Ulrich in de-
veloping new branches by interpolation and lateral divisionm
instead of bifurcation.

Rangs and distribution--Abundant in both members of the

Garricon formation.

Sentonora maltipora (Rogers)

Sewveral fragments of this species, distinguished by the
reverse face covered with fine longitudinal striae and
circular pores, with moderately well defined peristomes,
are containod in my collection. All of my specimens conform
to the original description given by Rogerst Some, however,
are a little more robust than others, The cbverse face shows
a rounded carina with sm:1l nodes placed at distances of
0,35 mm,

Ulrich, but differs in having eight instead of twelve to thire
teen lateral branches or pinnae on each side of the midridb in

1l cm., Specimens Pirst studied by Rogers were placed under the
genus Pimnatopora. He did not study the obverse face and tagled
$0 recognize the pimnee as being united by dissepiments.

1, Pinnatopora multipora Rogers, Kansas Univ. quart., IX, Ho,
1. '.,"10 III. 2. 2a,
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Range and distribution==Common throughout the Garrisgn

formation.

Septopora pinnata Ulrich

My specimens belonging to thie species are almost iike
basal portions of S. biserialis (Swallow), This form is regarded
by some authors as not ropresenting a logical species distinct
Trom g, biserialis, g, jpternorata is in all nrobability a
synonyne

The zoarium is a pinnate frond consieting of one or more
midribs and lateral branches. The obverse face bears a
carinate ridge with a row of small nodes, The dissepiments
are rolatively large, and may be either arched or straight,
with two €0 nine Sooecial apertures on each one. Small pores
are often found betwecen the sovecial apertures but the same
feature often occurs on other species of the same genus.

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

Palls.

Septoporae robusta Ulrich
This species is represemted in my ¢ollection by a few
well preserved fragments. In general anpearance this form
is similar to g, biserjalig, in having a distinot keel on the

obverse face bearing @ row of prominent nodes, but the

branches agd disconiments are more robust,
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The distinguishing characters of the species are its
robust apnearance, the presenge of three rangss of Soocecia
on each dissepiment, and by the large nmumber of acgessory
poree on the reverse face., In some of my specimens these
pores are mcore numerous than on others but all show this
foature wery nlainly as well as the three ranges of zZoocecia
on the dissepiments,

Range and distribution--=Rore in the oa.rruonl for=

mation,

Family Rhabdomesontidae Vine
Genus Rhombopora Meek
Rhombonoxa lepidodendroides lMeoelt
Plate I, figures 11, 12,

Possibly with the exception of §, bhiserialis shis
specics 1is the most common and widely distributed bryosoan in
She Noosho member of the Garrison formation.

Meak' sldnsoription was based on $he young growthe
c«mdmaoonectad many specimens from the Coal Measures of
NAWraska ard placed them under the following remose growthss
l. young condition; 2, old condition with monticules; S, cld
condition with monticules. To the ramose growths may Do added

l. Rhombopora lepidodendroides Msek, Pal, East. Nebse pe 14l
Pl. VIIe 2a~f.

2, Condra, G. E., Coal Measure Bryosoa of Nebraska, Nebr. Geol.
Buxv., Vol. 2, pte l' De 100,
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the incrusting form, which is rarely found,

I have specimons in my colleotion typical of these types
of growthe the young forms and old forms without the monticules
being the more common. The anertures in the young growth are
u'rax'lged in vertical and diagonally interwecting series which
open into rhombic or subelliptical vestidules. The inter-
secting serles and vestidbules are not nlainiy shown in old
growths.

Range and distributione-Abundant in the Neosho -'lbor.

Genus Strabloptrypa Ulrich
Strablotrypa prisca (Gabb and Born)

Several fragments of this dranching form are cone
tained in @y collection. This species is reidily distinguished
by the surface modified by slightly wavy longitudinal ridges
between which occur ghallow depressions into which the
apertures and mesopores onen. These small »>its or DesIPores
m below the anertures, nsually in two rows, placed at
regular intervals, generally with six in sach depression.
The emall pits on my specimens are nearly all partially
£illed with matrix but under a microscope are easily datected.

The species is somewhat similar to g, pigkleg] Wirioch

but has considerably larger ocells.
Range and distribution—~Common in the lower and middle

Garrison at Cottonwood Falls and Strong Citye A foew specimens

were found in the uppor Neosho member at strong City.
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Class Irachiopoda Dumesril
Ordor Neotremata Beecher
Superfamily Discinacea Vaagen
Pamily Discinidae Gray
Genus Orbiculoidea d'Ordigny
Orbiculoidea manhattansasis iMeek & Eaydan
$his gpecieS is Fepresonted in my e.llection by a single
brachial valve which is somewhat crushed, The shell 1s sub-
circular in outline, of moderate size, with the apex moderately
prominent. The surface is ornamented with concentric growth
lines, wider at the anterior margin, The foreamem is situated
Just benoath the beak of the valve, but is filled with matrix,
The diametor measured 13.5 sm. which is emall for this species.
l“l’hIs specles differs from 0, Risgouriensgs in being
mor¥e comprossed, thicker shelled, shorter sulcus, and in having
more dstinct eancentric lines; from Qp gonvexa iam being mmoh
less convex and much amallere®
Renge and distribution=-This single specimen was found

' in the Upper Garrison at Strong City.

Order Protremata Beecher

sup.mmm
Family Strophomenidae iing
Subfamily Orthotetinae Waagen
Genus Derbya Waagen

l, Beedey J. Wep Kam. Univ. Geo, surwey, Yol. Vi, p. 5.




Derbya crassa lfeek and Hayden
Plate 1I, Tigure 3,

Thie soecios 1s represented in my csllection by Oﬂ'
complets specimen and the fragments of several octherse

This single specimsn is subcircular in outline, cone
tracting somewhat at the hinge line. The ventral yulwve is
gontly convex with the beak somewhat projeciiag. The dorsal
valve is moderately convex, the beak being small and depressed.

The fregments of this species which I have hawe all
been crushed, giving a cxrinikled appearance to the swrfaco
of the valves, and to the edges.

The one well preserved specimen which I have agr'ess
very closely with Meolk! sldoscription of the eurface markings,
The surface is marked by thin, elewated lirae, separated by
relatively droad flat interspaces, The liree are more or
less regularly alternating or unequal. Aeryes $he surface
occur regular, fino, creaulating lamellae which produce scale~
like »Tojections,

Rs crassa is similar to R, Fobusta dus is of a much
amaller size. Some of the fragments which I collected imdicate
a sizc larger then D, grugss and may be posibly 2y Fobusta.

Renge and distribution=-Upper and Lower members of
the formation a2t Nnhattan, Strong City and Cottoawsod mils,

1. Meek and Hayden, Acade Nat. Sci. "hila. Proges Pe 28l




Dorbya cymbula Hall and Clarke

The specimen in my collection, although part of the
anterior portion of both valves are missing, conforms closely $o
the originalldescrtption.

This species is characterized by the large size of the
shell and straight hinge line about two=thirds the greatest
diameter of the shell, It is casily recognized and separated
from D, beanett] by its largor size, relatively lower beak
and 1%s non=bilchage brachial valve. mother specles, Dy
effinic descxribed by Hall and Clarie is very similar to Dy
cymbule but differs_ in the location of the point of greatest
convexity in the podicle walve and smaller sizs. mz.
collectod similar speocimans from the Upper Coal Heagures, but
ﬂ;ﬂ.c thoy £ittcd the deseription of Ry agfinis, he considered
them as young or stunted forms of J, cymbula,

The surface of my specimen is covered with numerous
fine strice, increasing by implanation, being of about equal
8iZe over the umbonal region but increasing in size nearer the
margin.

Renge and distribution--. single specimen was found in

the Middle Garriaon ot strong City.

Derbya robasta Hall
Several incoumplete specimens were toudi_ptlpllom
1. Dexruyz qymuia Hall and Clarke, "al. N. Yes VIIIe pte 1o Pe

348, pl. XI=B, £f. 2, 3, (2892).
8. Derbya cymdula Beeds, an. Univ. Geol. Sur.e VIs p. 6l.
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shales, but most Iof them -wen enough nreserved for lmud.

This coecies agreos in many respects with the deseription
of P, keoluk amd it is quite nrobable that the two are symonymous.
Ds keokuk was f£irst found and described from the Teokuk beds of
$he Mississipnion but many specimens have been collected from
the Upper Sennsylvanian and Wr “ermian which are almost
identi®a) with this speciese, The outline amd interior er the
pedicle walve of both species are identical, Some specimens
differ from D, keoluk fn a slightly longer hings as ascribed
to thet speciese The length of tho hinge is mot a constant
charagter in any of the specles of this genus.

Professcr c:larkelgegm'ds D mnl a contim:tion
of the other specific type, perhaps with semo slight wariatfon,
and that the genus attained its culminant variadility of
_o#pressian in the Coal Neasures. | \

_ Two of my specimens show the interior of the pedicle

valve marked by o large, deeps M w;’no which
is marked by irregular raddating m. and furrows of variable
sizo. |

Renge and distribution--Common in the Flewena shalos

at lanhattan,

Genus leeckella White and S8, Joha
Meckella striatacostata Cox
rlate I, figures 1, 3.

1, Kan, Univ, Geol, Surves Vol. VIss Pe 67,
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The specimens which I have are all somewhat crushed,
There is considerable individual variation $o be found in this
species. In most of the larger specimens the width is cone-
s1derably greater than the longth. The distinotnsss of the
plications varies with age. In young specimens the pliecations
are very narrow and faint, in older ones thay are more distinct
and sharp. Young specimens are much lesg convex and compare
atively longer than old onos. 7The height of the cardinal
area varics groatly, some specimens having the beak only
moderately elevated,

tne of my specimens shows particularly well the
radiating plications, which are marked by fine radiating
striae. Across these toward the front and lateral margins
occur a few growth lines,

Moasuroments of a specimon=elsngth, 20 mm,.; width,
27 mme; convexity, °

= Range and distributione-Florena shales, Manhattan

and Cottonwood Falls,

Family “roductidaes Gray
Subfamily Chonetinas WYasgen
Genus Chenetes Fischwr
Chanetes gramnlifer Jwem
Plate I, figures £¢5:6,8,9,
This Wwachiopod is the most common ons found in the

Garrison formation. It has both a wide vertical und horisontal

range,

-
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Cs Eanulifer 1is closely related to G, flemingl and
probably should not be regarded as distinct .:pool.es but as
distinct varécties of the same species, Both species are marked
by radiating lirae of about ghe same degree of fineness. h
granulifer is generally distinguished by a larger, flatter and
ionger hinge, a narrower cardinal apea, and less prominent
beak. (o flamingi 1s covered with Dumerous small spines, &
foature which is less conspicuous in Q,_ gamlifer dut is
aone the less present,

dopeok and Eayden described the largs mucronate type
as Chonetes mucronatus but later placed that species in the
synonymy of C, granulifer Jwen and consequently are responsible
for the gener:l application of the name o Saoulifer to the
spreading mucronate type of shell.,” For this reason Girty is
disposed to associate the name C, gramulifer rather with the
tyse of shell which Norwood and Pratten called G, flepingi.

A large number of the shells which I have collected are
moxre of this mucronate type, while many others are more blunt
and covered with numerous small spines, typical of G, flemingi,
It is evident that there is considerable variation between these
two types and it 1s possible that I have two different species
in my collection. I will, however, refer #ll ef them to the
species C. gronulifer as first described by ‘wen.

l. Girty, G. H. Fauna of the Wewoka Jormatien of Oklahoma,
Ue Se Go Seo B. S44, D. 60,




It is posaible that all of these forms will be recognized
as C, yariolatus D'rbigny of which C, flemingi has been con=
sidered 2 synonym. The interlira pores have beem described as
distinguishing characters of both species.

lMeasurements of five specimons:

Length width Canvexity
165 mm, 29 mm, 45 mm,
14,0 mm, 27 ma, 3,5 W,
13,0 mm, 24 mm. 25 WA,
16.0 mm, 28 mm, 4.0 m=,
14.0 mm, 21 mm. 2,5 mm.

Range and distribution=«Both members of the Garrison

formation, NMore common in the Florena abales.

Subfamily Productinae faagen
Genus “roductus Sowerby
Productus cora d4'xrdigay
Plate II, figure &. .
Thic species is distinguished from the other productids
by the fine, crenulated striac and the scarcity of spines.
It is similar in outline form %> 3, pertenuis Wt considerahly
larger, Most 2, gorag have few sninese while some have &
large numder, which is quite cbaracteristic of 2, pertemis.
I have counted forty spines on my specimen and there may be
POssibly a fow moro., I base my idsntification of this
specimon on the shallow meefal sinus of the wentral walve,
which may or may not be fuund an all of this species, but is

never found on D, pertemuis.
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De. cora 1is closely related to 2; insjnuatus and in young
specimens cf oither species it is almost impossible to distingaish
them apart. Relative lack of spfnes and a ventral sinus is a
basis of separation, but even these variations are not comstant
for either speciles.

"I can not determine the measurements of my specimen
because the antorior and side portions of walve have deen broken
away.

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

Productus semireticulatus MNartin
Plate II, figures 1, 2.

Next to Chonetes granulifer this brachiopod is the most

" common one occurring in this form:tion. Several gpecinans were

collected from all three horizons at different localitios.

This species is distimguishod Wy its large sise, sub-
quadrate outline, broadly distinct simus and moderately eized
sub-oqual striations bearing a fow scattered spines. GIry
describes a new wariety of 2 westsra formy "hermosanus," which
in general resembles P, semireticulatus dat is someshat amaller,
more inflated and incurved, with fewer spines, and ears which
are at the same time more oxtended and imrolled,

l. Girty, G. H., Carboniferous Formations and Jummas of
Coloradoe U. Se G. S.p FTof., Taper 16, pe 359,




Several of my spocimens show considerable variation in

size but arc all undoubtedly the same snecies. . fow of Shem
have smell, short pustules en she front part of the curving walve.
lieesurements of a single specimens Lengths hings to fronmt,
39 mm,; width, 58 mm.; convexity, 30 mm.
Ragge and distributione-Specimens were collected from
both the Unper and lower members of this formation at Manhattan,

Cottonwéod Falls, and Strong City.

Genus ~ustula Thomas
Pustula nebmslcanll-s Swen
Plate I, figure 2,

I have one small specimen measuring 19 mm. in length
and 22 mm, in width, and three larger ones somewhat crushed
and cemented together.

All of the shells are a little wider than long, with

the hingo line less than the greatest width of cither valve,

A moderately distinct mesial sinus extends from the boak to
the anterior margin of the valve. The surface of She ventral
velve is covered with more or less defined, brvad oomcentric
undulations, and obscure striae of growth, over which are
arranged two sets of spines, connected at their bases with
short interrupted x2bs or clongated tubercles, me set
consists of small short aspressed spines, snd the.other of

stout, more exreot long cnaes.
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Thig species 1s distinguished from others of the samne
genus by its relative small size, and the presence of the
concentric grooves or undulations, which form a rather
characteristic feature of the species. Some specimens show
two different sets of spines, in some the larger spines are
sparingly developeds while in other specimens the s=all spines
are less abundant,

Range and distribution--This species was found in the

liddle and Upper Garrison at Strong City.

Ordexr Telotremata
Superfanily Spirideracea VWaagen
family Spiriferidese King
Gexmuse Sniriferina :Ing
spiriferina kentuckyensis Meek
Plate I, figure 13.

Mly one specimen bell‘m“ to this species was found
in the Unper Gazrrison at Strong City. The width of .my specimen
is considersbly greater then the lln;tho producing very sharp
micronate eurs. The plications on either side of the mesial
sinus are high and scmewhat sharp. Bota the fold and the
simus are lerger than the ribs. The sarface of both walves
is ormamented with evenly erranged lamell.e of growth.

This snecics has been regarded as the same as 8. i
gpincea which is an entirely different species, Mall aad Clarke

1, Hall and Clarkes N. Y. Geol. Surves Vols. 8y pte 2, po 5

- _ —
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describe a form as being G; ken$uclgyensis which is larger, a
ghorter hinge line, and with low and broad plications, which

is possibly S, gubellintica.

Ilseguraments of the specimens Futire length, 7 mm.p width,
16 mm.; convexity, Smm,.
Range and distribution=-This single specimen was found in the

Upper member of the Garrison formatior at Strong City.

Family ‘Shyridae "hillips
Subfamily Athyrinae Waagen
Gonus Compesita Brown
Composita subtilita d'Orbigny
Alate Ir, figures 6s 7.

This specics is represented in my sollection by two fairly
large spscimens slightly crushed and several fragments of smaller
sized ghelle.

Individual variations make this specfes an interesting ome
to study. Some Corms have a nearly circular cutline, while others
are more clongate, In some the sinus 1s shallow and devad; in
others narrow and deep; and in ocertain smaller types it is litile
more than a depressed 1ine. mlw. the latter as young
examsles of the larger, more strongly characterised shells.

All of the shells in my collection are probably those of
old specimens, being guite large, and having the characteristic

i. Girty, G. H. Carbuniferous yormations and Faunas of Colorudoe
U 8. G. Seo "Tof. Paper 16y De 4086.
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broad shallow sinus. The mce- of the velves ere praciically
smooth, with imbricating growth lines more conspicuous on the
anterior halves of the walves.

ioasuroments of two specimenss ILengihy 43 mm.s J6 mm.;
width, 34 mmn., 40 mm,; convexiily, °

Renge and distribution=-Common throughout the Garrison

agt Cottonwood PFalls, lfanhattan, and Strong City.

OLLUSCA
Class Pelecyroda Goldfuss
Oréer ~Tionocdesmacea
superfamily Nuculagea
Family Nuculidas Adams
Genus Nuculonsis Girty
Nuculonsis ventricosa Hall
This specéies 1is represonted in my colloction by the
casts of two small specimens. The beeks are rather widely
separated and the top of the cash ia front of them is slightly
ocornicave. The cagts are thick, submovate, and very convexs
with the greatest convexity in advance of the middle of the
valve,
Girtyldistin@nshes this snocies from a true Nucula
and places it in a now genus, on the following charagterse=
the ligamontcl groovese the usually «lmost smooth surfaces

1. Girty, G. H., Yauna of the Wowoka Form:tfon of Oklahoma,
Ue Se Go Ses N, 544, Pe 119,
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$he projecting and sharply rounding anterior oxtremitys the
11ttlo counstriction at the anterior endy and the strongly
canvex boyder dback of the middle.

Hicagurenoats of the two spacimons: Isagthy 22 ey
19 mm¢; width, 24 mmee 1S am,

Range aad distribution-<fwo spoecimens wsre collected
from the shales below the Dags of the Wreford limestone,

five and onc=h2lf miles south of Manhattan,

Crder ‘nomalodesmacea Dald
Supcrfomily Anatinacea Dall
Family “holadellidae Miller
Genus ‘llorisma King

Allorisma gubcuncata ock and Hayden

I hawve in my collection the fragmant of a single
specimen. Most of the dorsal »nart of both walves has been
broken away and a small part of the basal margin. The beaks
of both walves are guite pronounced, The well @afined eon=
centric undulatione usually more distinct on the beaks and
umbonal rggion are wery prominent., The shell is longitudinally
elongated, the general cutline of the gragment indicating &
size about three times as long as high. -

'rh.is srecies is similar to A, graposum and A, geinitzl
but uwanwmuuoruwm
larger size and more slender form. A, gibouncats differs from
Ae costatum in the absence Gf the large, evea, sharply

D SISO e -

elevated ribs which is typical of the latter. -




Range and distributione-This single specimen was
collected from the shales below the Wrefcrd limestone, five

and one-nalf miles socuth of Manhattan,

Class Gastropoda

Subclass Strotonesura Spengel
Crder Asnidobranchia Schweigger
Subordsr Rhipidoglossa Troschel
Family Tuomphalfidas de Fominck

Genus sSchizostoma Bronn

Schizostoma catilloides Comrad

Plate I, figure 10,

This srccies was originally cescribed dy Conrad under
the genus Inachus as J, catilloides. The following is
Oonrad'sloriginﬂl descrpptions

Tnachus catilloides.="Discoidal; both sides concaws
from the outer margin $o the centery all the wwlutions
exnoceds transversely wrinkled; largs wolution earinated on
the margine; back obtusely carinated in the middle."

I have a single specimen in my collection, which has
been somewhat crushed, the upper surface being concave
while the lower surface is nearly flat.

Renge asd distributione-This specimen was found in the
Middle Garrison at Strong Citye.

l. Conrad, Acad. Nat. Sci, “hila, Joure, 1st serey Wol. 8y
”0201’- 273, pl. 15, fig. 3.
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ARTHROPIDA
Subphyllun Branchiata
Class Crustaceca
Subclass Trilobita Talch
Order Opisthoparia Beecher
Pemily rruetidae Corda
Genus Phillipsia ~ortlock
Phillinsia sangamonensis Neek & Worthen
Plate II, figure §.

I am provisionally referring several small pygidia to
membors of this mpecies. The pygidia of this species are guite
common and occur throughout the shales of the Garrison formation.

The pggidium is somewhat triangular in outlime, slightly
wider than long, narrowing to the posterior end. The border
is wider at the posterior end and noyrows toward the antertor,
lost of my specimens are worn and obecured with matrix, so shat :
it is imnossible 4o count the number of segments. lm:ltl his
description of ¢this species counts about 20 segments %o the axis
and about 11 segnents to each of the pleural lobes. The ssgments
of tho axis are nxturally narruwer then the lateral ones.

Closely related species are 2, galop and D, missouriensis.
The former has 23 axial and 12 plewral seguenis and the latier
has 18 axial and 11 pleural scgments on the pygidium, ml
Tegaxis all thxree species as possibly being the same, The

1. Girtys G. H.o Fauna of the Wewoka Formation of Oklahom:,
Ue Se Go See B. 544, n. 368,
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difforonces which he points out between 2, mmﬁll_. and
the other two are that tho cephalon contracts a 1ittle more
distinctly from the gen2l :ngles forward. The axis of the
shorax anpears $o be dbroader in scme specimens, and the
border at the end of tiie pygidium slightly narrowers

Range and distribution-=Common throughout the Garrisom

formation,

Subcless Tucrustacoa ingmley
Suberder Tstracoda Iatreille
Surerfanily Beyrichlacoa Udrich and Bassler
Tamily Beyrichiidas Jones, emend Udrich and Bassler
Gomus Hollina Ulrfich and Bassler
Hollina radiata Ulrich and Bassler
rlate IIXI, figures 10, 12,
This srecies is wvery abundant 4n the shales of the
| Garrison form:tlon, numerous specimens were collected from all
='- of the localitics visiteds
| in shis spscies the general cutline of the shells minus
| the £rill, is simllor to that of ], gmaciat.. The principal
difference 1s the much wider £rill in J, yadiata. The width
of the frill wvaries cunsiderchly with individuals. In most
of my specimens £t ie from two $o two and one=half iimes wider
$han in H, emaciata. A fow sitow very distinct radial plie

eationswethe plicutions often appearing as rether heavy, dark

lines on the firill.
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The aurra.ée narldngs on my specimens &re the same. The
granules on the surface of the valves are more conspicuous
in some and less sSo on others, but none, however, are as
prominent as the granules on J, emaciata,

This form 1is different from §, amaciata Ulrich and
Bassler by having a miich wider frill and faint plications.

Range and distributione-Common in all horizons of the

Garrison,

Hollina emaciata Ulrich and Bassler
Plate I1I, figures 8, 9.

In size, shapes and general expresﬁion this specics
is about the same as H, radiata, but has an emaciated look,
the surface of the wvalves between the nedes Being more
sunken and the ventral portion less tumid though ridged. A
short, vertical curved ridge in the postedorsal angle and a
rim-like dborder along the straight back and anterior ead,
are other distinguishing features. The flange in this species
is very marrow and even, rising from a point on the anterior
near the margin and extends around the valve above the margin,
dying away close to the postero=dorsal angle. Im some
specimens the spines located on the anterior margin of the
Vvalye are more numerous and larger than on others.

This species is similar to J, bushleri Maight dut 1s
distinguished by the presence of the curved ridgs in the poste

dorsal :ngle and the rimelike bordsr along the dorsum and
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anterior end. It differs from J, radiata in a narrower and flatter
frill and the absence of nlications.

Measurcment of two spedimens: length, 1 mm., 0,98 mm.;
widthe 62 mme.e 0.57 mm.

Bange and distribution-~Abundant in the Garrison formation,

Genus Hollinella Caryell
Hollinella bassleri (inight)

The outline of this species is entirely similar to J.
buehleri Knight.l The anterior node is less prominent and the
£rill consists of a linemr row of short spines, unewen in
Ilength. A second row of spines extends around the veatral
and cnd margins close to the margin of the wvalye and reaches
almost to the hingeeline at both ends.

lany of the specimens in my collection vary as $o size,
A few of the smallest ones average about 0,38 mm. im length
and 0,21 mm. in heighte The larger specimens average 0.81
mm, in length and 0.485 mm. in height., These smaller specimens
are undoubtedly young forms of the same species for I have nut
been able to f£ind any differences other than sizs.

This species is clearly differentiated from J, dentata
Cd'yallzby having two rows of spines instead of one. In
H, dentata the spines are lorger and more tubucular in shape,

It is similar in general outline to J, ovata Coryell. N

i. H. buehleri Knighte Journ. Pales Wole 2o No. 3¢ p. 236,
2¢ H. dentata Harlfene Journ, Palee Vol de Noe 3¢ De 203,
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M&E Hariton has two rows of mmrnml spines but they
are larger and are described as bordering a small marginal frill
which lies between them,

Range and distribution--Numerous specimens were collected
from the middle and upper Garrison.

Family Kloedemellidae Ulrich and Bassler
Genus Jonesina Ulrich and Bassler
Jonesina bolliaformis Ulrich and Bassler

This is o very common species in the Garrison shales.
séwral'or my snecimens are from the same horiszon and locality
as thome first collected and described by Ulrich and Baulor.l

The bdistnngn:lahing features of this species are the
Tathor elongate subovate form, surface of the walves with two
Founded and not wery prominent nodes, subcentrally situated,
one on efther side of the deep median sulcuse, and generally
connected by a more or less obscure loope

The two modes with the connecting loop are in appearance
suggestive of some species of Pollia, In some of w.lpm-
She "loon® is well defined, whq.o in others it is almost
indistinct. This form is similar in outline to J, graterigera
(Jones and :’irkby) but differs in having smooth surfaces, while
tho latter has reticulitsd surfaces. It differs froam Qeyrichia

fodicata Jones ond Xirkby and B, fastigata Jomes and Xirkdy
by its relative shorter walves and margined dy a distinct rim.

1. New paleozoic stracoda-Ulrich and Bassler, U, S. N. M.
r. wol. 304 No. 144, np. 158=189,




Range and distribution--llany specimens nro-couoctod
from all of thc shale members of this ferm:tioa.

Jonesina bolliaformis tumid. Ulrich and Bassler

Plate 1III, figures 13=16.

This form differs from the typic:l wvarfety of the species
in two particul.xrs.lﬂ(l) the outline is somevhat rhomboidal,
the anterior border being oblique, beginning to curve bacikuard
Just deneath the :ntero-dorszl angle, and (2) the anterior third
of the vualve within the rim is much more tumid, this portion of
the carapace boeing indecd decidedly thicker th.n the posterior
part and generally exceeds even the middle thickmness. Jecasionally
the antero=median node is cbeolete,

"It 1s thought possibls that this variety may indicate
merely a sexual phase of Je _Igollia:omis. Suppoged fem2le
individuilis of a nuuber of Silurian and Devonian specles of
Jonegina are kno'n, but in these the tumidity is larger and
much more shurply dofined, and it occurss, not on one of the ends,
but always on the ventral side of the valves."”

In some of my specimens the overlapping of the left walve ‘
onto the right is quite pronounced. The surface of nearly all
of the specimens are gmoothe a fowe however, are rfinely ‘
granulated. Some of tho more mature forms have a slightly
wider flange than the youager specimense

le J. bolliaformis tumida, Ulrich and Bassler,e U, 8. N. M.
Prey» Vol, 30, MNo. 1448, pp. 169.




Range and distributiope~Specimens were collected from the

lgwer, middie and upper Garrison.

Family dykbyidao Jones
Gemniis Ulrichia Jones
Ulrichia montosa might
Flate III, figure l1ll.
This species is rspresented in my scliection by two
single Soacimens collected from the wnpsr Garrison formutionm:
The distinguishing characteristics ¢f this form & tae
Wwo prominent nudes separated from each other by & valley-like
devression and the promounced reticulation of the gpurface of
the valveis. In both of my specimens the piis &'s (@ite largss
the largest onea being in a row mext fo the fmner flangs. T
relief on the anterior node anpears to be lowest venirally
while on the posterior nede it is the reverse; both being about
the some in size. The hinge is straight and almost equal $o the
greatest length of the shell, The Ventral outline is nearly
straight to gently convex. The antero-dorsal angle is scute
and shaxp 'Jnile the postero-dorsal angle is more obtuss and
less sharp,
This species most nearly reseablées mw
HeCoy but is distinguished frc‘-'-' ii by enar-es and more slowtad
fodes, relative greater length and sharper antero-dorsal angle.
Thi diﬁmimm of my two specimsas arei
Langth 1,20 . lli ==

Heignt 0.60 mm, o
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Range and distributione=The two specimens were found in
the upper gazrrison at Strong City.

@enus Kirkbya Jones
Kirkbya voluta inight

This species ic represemted in my collection by two
singlec wvalvece=one right and one left. Both specimens conform
€losely to Knight® sldssa‘iptiun. The anterior pard of the rignt
valve is broken away so that it is impossible $o determine the
exact size of the :antero=dorsal angle or the complete length
of the hinge-line. The general curvature of the antero=
ventral margin indicates an angle of about ninety degrees with
1ts Juncture at the hinge=line,

A smoothy narrow morgin extends firom angle to angle.
The inner flange is carinated und extends from angle to angle,
the widest area between the fnner and outer flange being
located ventrally and tapering tc the angles. The noding
on my specimens is very obscure. Two indistinct nodes rise near
the dorsal line and are more or less connected by a btsvad
rounded ridge curting down wentrally, fThere is a very shallow
depression betwesn these nodes along the dorsal hinge area,

In general shape and outline this form is similar ¢o
U; momtosa Knight. surfuce markings are quite close o some
of the species belongipg to the gemus /mphissitos. IS dirfers
from X, permiana Jomes in its concentricaily Wrinkled surface
and plateauelilke area -1&1»'&0 corrugations.

1, Journ. mal., vol. 2, No. 3¢ Do 253, ple 32, £ig. 3a=b.



Measuremonts of two specimens; length, 1 mm., 0.90 mm.}
hoighty 0.46 mm., 0.50 mm.
Range and distribution=-Two specimens were found in the

Florena shales at Manhattan.

Kirkbya scaphula? ihight

There are sevoral specimens in my collection which I
&m provisionally referring to this species. Jone of my
specimenis measured a®e quite ag large as those figured by
I{nimslths two largest ones being 0.78 mm. and 0,80 mm, in
dength and 0,39 mm, and 0,40 m=. in height, respectively.

The main points of differences which I am able %o
detect in my specimens from ight's are a slightly higher
elevation of the anterior portion of the valve and a
slightly loss height between the wentral and dorsal margins
in the anterior nortion of the valves. ZThere is very little
variation in these respects and may be nons at all, for the
specimens studied by Knight were all scmewhat obscured by
matrix., Nearly all of tho specimen: ezamined show a distinet
Kirkbyan pit on the ventral slope of the shell a 1little back
of tho middle.

Many of my specimensy in outline form, closely resemble

2
specimens of K, pepmjana Joness especially those rirst figured

1. Journ. Pales Wol. 25 No. 3, Pe 286 nl. 32y fig. da=d.

2. J. W, Kirkvy and T, R. Jones. "Om Pesmian Dmtcomostraca f3om
the Sholle~Iimestone of Durigime.” Ir. I¥. Nat. Field Clube,
Vole 4y Ppe 122~171, piss 8 & 9o A0y 11o (1868-1860),
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grom the "ShellelLimestiuonc of Iurham.® TLasept for smaller
BizZe, w specimens bear several marks of similarity. 7This

species resecmbles i{, clarccarinata Inight but is distinguiahed

by the imner flange extending outward and dowoward so as %0

hide the wufer flange while in K. clarocaxﬁxat_g the inner

flange is short and does not hide the outer flange.
Renge and distribution--Specimens were collected from

the middle and upper Garrison formution.

Genus /mrhissites GLirty
Amrhissites centronotus Ulrich and Bassler
Plate TII, figure 18,

This 1s perhaps one of the most abuandant ostracodes
in the lower Garrison shales at Menhattan and Cottonwocd
Falls, some of my snecimens are topo-typess having been
eolletted from the same horizen and locality as those first
collegted and described by Ulrich and Mu‘;l

Tho distinguishing features of this species ares the
three prominent nodes, the anterior and posterior being
ridge=like and the median nearly hemispherical in shape,

a conspicuous Kirkbyan pit located Just a little below the
median node, and the neat reticulation of the surface of
the valves.

l. A, centronotus Ulrich and Basslery U. Se Ne H. PFeo wol.
30y No. 1446, PPe 160.
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A contronotus is similar €0 Js griyl might feow shieh
1t may ba distinguiched by the absencs <f 2 ey somseoting 1he
median with the lower end of ths posterfor sods S5 Nt
specics. It rescmbles Xirkby $riccllisza Jomss wmud “Lenby,

But in the latter the median node 1is smeller and She Sl
ones are not ridged.

Range and distributione=Yery commcn iz His Lowes S mpes

Garrison at Manhattan, Cottonwood Falls amd TRy 259

Amphissites pinguis Ulrich saf Sesscar
Plage III, figare 15, |

This svecies occurs along with A, geptramofus amt o8
haydly less cbundant. Unlike the latier the asfessior maie 3a

loe® prominent and in gome specimens rether JAMNMIcult So Selaak,
but is alweys nresent. The rosterior node is guite prunisest
on both valves, appearang from a dorsal view as ssall sars
extending cut from the postero-dursal ared, “l~ rewresd
the original orfentation of She species in his deseription

end regaxds ths posterfor node as obsolete and deserides the
anterior as low, broad and younded. In some Shis holds Srvwe

but I hawe cbserved in others that the anterior mode is not so
broad but somewhot elevated.

This omell ostr.cod resewbles Jy chlongs Jones and
Kirkby but :lnthnfomthﬂv.lmmmlﬂ

without cither nodes or a sulcvs., It is dietinguishod fxrom

1. Journ., Pale vols 29 Moe Jo De 264,

| -
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A SEAToROANS fe tRUlr %0 4 GIFUTL Mgt from shdoh
1% By be distingaished by the adbsence of & har comnscting the
median with the lower end of the postertor mode fn that
opocies. It resmdiles Kirkhy griccllins Jones and Xiridy,
Wt in the latter the median 5ods is smaller amd the lateral
cuss are not yidged, |

Rangs and distriduticnesYery ccamcn fn the icwsr and wpper
Garrison at Manhattaa, cottounod Jlls and Stroag City.

Mphissites pingats Uirich and Bassler
Flate III, figwre 19, ,

Ihis species cacurs along with A, ganfronotus and is
Wrdly lees adundent, Uslike the latter the amterior mods is
less prominant and in some specimsns rether affffcult to desect,
e iz always present. The posterior node is quite prumiasnt
on both valwes, appsaping f¥om a dorsal view as smmll ears
sxtemiing out Arum the postearc.@eFsal area. mlmm‘
the original orfentation of the speciss in kis desaription
sad Fegards She posterior mods as obsolete and desaribas the
aterfor as low, Wroad aud Founded., I same this holds Gwe
but I hawe chesxVed Sn cibers thet the anterfor mods is not so
&oldm:cwmm | |
vithout either nodss oF & suleus. It is dlstinguished fros

1, Jouwrn. Fal. wl. %, no, 3, n. 4.
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Qe Turlyl night which 1t resembles somewhat by its more
Obscure ridging and @oding and by its greater relative height
and convexity.
The dimencions of a mature specimen ares
Length C.63 mm,
Height Q0 38 mm,
Range wmné distribution--ijumercus srecimens were collected
from the FMiorena shales ot Manhattan and Cottonwood Falls

and from the upper at Strong Ccity.

’mphissitos allerismoides Knight
Plate III, rigure 17,
This form 1s well represeanted in my collection, Many
specimens were found throughout the shale of this formation. .
None of my specimens are as large as those originally
deseribed by might. They do mot differ, however, in any
Other respect and hardly warr:nt the establishment of a variety

based on sizo alone, All of the specimens oxamined show the

inner and cuter flange distinctly with the three intesrvesing
Tows of reticulation pits. I did not observe much varation
as %o size of these pits,

The anterior node is more clearly defined than the
posterior and may show scme variation in size with different
shecimens. The flat band of three rows of reticulation
pits between the irmer flsugs and the cemtral nodiferous area
18 distinct ventrally and anteriorly but dies out on the posterior

end.
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A rether distinguishing feature of fiafs specics 2s She
Snsplcivus reticulation with large open msshese oves all of the
sarface except the two flanges. -

In ottline 1t suggests certain young forme of EArkbya
Permiana jones but Giffers in both c2rdin2l) :mgles being
strongly obtuse. The rettcoulation is not so fine as in the
former. fhere is a marked similartty in the noding of Ay
Sllorismoides and A, gpoundyl imight., They ave differentiated
by size and the two nrominent flanges of the former.

Range and distributione-Common throughout the Garrison

formation.

‘mphissites simplicisamus Might

Plate ITI, figure 20.
This species is represented in my collection by a few

Perfect specimens.

The anterior and posterior ends of the Valve are so
®vVenly rounded thai correct orientation is difféault, The only
evidsncs of moding is a slight widoning of the snterc—gorsal
Tegion and a flattening f the post-dorsal area. The sur
fage of the valves are obscurely reticulated and in & few the
surface is practically smosthe The characteristic idrkiyaa
pit occurs almust in the ceater of each valve and is in
noarly every case o little darker fn color than the rest
of the valve. Not ali °f the specimens oxamined have the
gpinolcts rising from the points of juncture of the meskes
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of the reticulations. It 1s safe to assume that they were
presen® but have beeu worn off.

The simnlicity of outline and shape with the obscure
Foticulations, "n4t" and emall spines distinguishes this species
from any other.

The dimensicns of a mature specimen a¥e;

Length 0,62 mm.
Height 0,38 mm,

Range and distribution--Rere in the upper Noosho member,

St@e;'fMIy Cypeidaceoa
Fauily Bairdiidae
Genus Dairdia McCoy e
Bairdia beedei Ulrich and Bassler
vlate 1II, rigures 6s Te :

This siecies and the following are the most common ones
found in the Carrison formetion. liany perfect spcd_-m were
Tound in the lower, middle and upper shales.

It 1s characterized by its rather largs size, great
convexity of both valves, the larger (left) walwe proaipently
overlapning the right elong the dorsal edge. and smouth
surfaces of walves.

This form is diffeventisted frus B gegtricnsis Ulrieh
in the shape of the posterior end, this being longer and the
upper half of ite cutline straighier. They also differ ia
a greater dorsal overlap in the former, in the more curved
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ventral edge, and in the greater and more uniformly curved
(lanceolate) ocutline in edge views. This species is less
extended anteriorly and : less prominent angular owerlar in
the ventral sinuosity of the right wvalve, as observed in
Balrdia moorei inight.

Dimensions of an average size specimen ares

Iength 1,18 mm, Height 0.74 mm, Convexity 0.50 mm,
Range and distribution--ibundant shroughout the Florema

and Neosho memberse.

Bairdia beedei abrupta Ulrich and Bassler

One of she chief differeaences between this form and the
more typical form of the species is the relative greater
length, lesc height and convexity. The dorsal and veamtral
parts in the two varieties are about the same but the out=-
lines of their smaller (right) wvalves are slightly different,
the height at the post-cardinal angle being greater in the
variety abrupta than in the other. This difference may possibly
be due to the amount &f darsal overlap in the individual.

A similar form is B; plebeia MoCoy but the main differences
dstween the two is a greater length and more pointed extremities
in tho former, It differs from B, gcogtriensis Ulrich in the
same respects and from B, mooyei Knight in greater length, less
height and convexity. |

Some of my specimens, particularly those callected from

the Florena shales two miles sast of Cottonwood palls, are

-



75,
Wusially well proserved. MNany of them have a more or less
vitrsous $6 pearly luster and are almost translucent.

savéml of the specimens in my collection are from the
seme locality as those first collected and described by Ulrich
anq B&Bller.l

Range and distribution--Th® game as for Bairdia beede
Ulrich and Bassler.

Bairdia oitriformis Xnight

This $s somewhat of a variable species, the convexity
bedng great in some and less so in others. The overlap of
the left valve {s slight dut contimmous along the dorsal
edge from beak to beak, The owerlap along the ventral line
15 éonfined principally to the miadle., Owing to the cone
Vexity of both Valyes the line of overlap is deeply impressed.

The - distinguishing charactors of this species are the
Prominent and impressed overlap of the left valwe onto she -
right, the sharply n-ocinted posterior beak and less sharp
antorior desk and the tendency $o considarable convexity

in both valves.
2
My specimens conform closely to the original desariptions

No differences were observed in the specimens oxamined except

a slight variation in size, In a few the posterior beak was

1, Bairdie beedei sbrupta Ulrich and Bassler: Us S, Nat'l.

...-0 Vol. 30, No. 1446 PP 162.
2. pairdia tmis imights Jourm. Pales Vol 2, No. 4

PPe 321=322, pl. ‘3. “’ 4a=Cc,
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& little more blunt than in tho majority but this difference
1 assumed to be due %o ghe wearing away 9r it.
This species is distinguished from 8. brxovis Jomes by
its more owal outline and slender beaks.
Heasurements of two large specmns ares
Length O¢94 mm, Eeight 0.60 mm. Canvexity 0.41 am,
Length 0,65 mm. EHoight 0,47 mm. Convexity 0,42 mm.
Range and distribution--ibundant in the lower shales at

danhattan,

Bairdia altifrons “night

There are a few specimens in my collection which I
@A referring to this species., They ail ap:vwf to bo slightly
Rare convex than thoss figured by I’msht} but show n® other
marked differsnces. In some the anterior margin curves more
évenly into the wyentral margin than in others.

The overlap of ghe left valve is veory small, the
Ereatest amount boing along the dorsum and the least near
the anterior end, The hinge=line 1s over half of the
@reatest length of the shell and gently curved. Normally
the greatest thickness occurs a 1ittle behind the middle
Bt 1n some I have observed the greatest osmuvexity im the

middle and slightly in front of the middle.
The momlontonroftmmodntbmm

Suggests Ry fexana Herlton but in the latter the posterfor beak

1, B. altifroms Knight: Journ. Pal, Vol. 3 No. & Pre 324
S265, ple. 43, rigs. 6a=be
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is sharrly pefnted and upturnode A similar form is Bp
subelongata var. gajor Joes and Kirkhy but they are
distinguished by tk;e relative greater length and sizZe iIn
the latger, |

Measuroments of two specimons ares

Longth Height
1005 mm, 060 mm.
1003 mm, 059 mm,

RKange and distribution--Common in the Floruma shales
at% Manhattan and Cottonwocod Falls, also found $m the upper

Neesho at Strong Citye

Bajrdia haworthi might
Yegutiine as viewed from the side roughly subelliptical.
Dersal cutline gently curved and low, the highest point
posterior to the middle, and passing from that point to the
ends tn nearly straight lines. The beak of my one otherwise
perfect specimen is broken but one may infer that 1t 1is bluntly
pointed. The anterior end is narrowly but not acutely rounded.
The ventral marghn is gently convex near the ends and gently
Soncave medianly. . The ﬁ@t valvel is shaped mach like the left
as the overlap is slight. As viewed from abowe the outline
is narrow lanceolate, the sides being gently ccnveX from end

to end.

- B o s ek B B e
Ple o ¥ o | °
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“Fhis form differs from J, glonnensis in 1ts lesser
relative longth, more mearly straight dorsal ou‘ulno and less
attonuated anterior end, From B, altifrons it is casfly dis-
tinguished by its greatar lenglh and rounder lower anterior mmd,®

The chief diffcrence which I have noted in my specimens
is a slightly greater height, the length being about the same,

The dimeansions of two specimens are:

Isngth 1015 mm. 1.20 mm,
Height 0040 mm. 0,50 mm.,
Range and distributbone=This form is rare in the lower

and usper shales.

Bairdia glennensis Harlton

This snecies is represented by a single specimen, with
a very small portion of the beaks broken away. The longe
Slender cutline distinguishes this form from any othors of
the same genus. The wentral outline curves gently down fyom
the ends and is almost straight for the greater part of
its length. fThe dorsal outline is a gentle curve from end
%0 end with the greatest amount of curvature in about the

middle,

The anterior end is elongated but is mot so pointed
as the posterior beak. %he greatest amount of overlap along
the ventral margins occurs about equi-distant from each end

and is not very pronounced.
This form is differentiated from J, hawortid might I

its relative greater length, more strongly eurved dorsal out~
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iins ang ®|ors clongaled anterior end. It differs from

e subelongata Joues and Xirkby by having tho dorsal 1ine

Bore curved and the poctericr end mre drawa out.
Dimonsions of the only specimen are:
Length 1,45 mm,
deignt CeS6 mme
RAges and distribhtionesA singls specimen was found

in the Florena shales at Cottonmocd Fallse

Genus Healdia Roundy
Healdia longa? Knight

I have two doubtful shecimens in my collection which
I am assigning to this species, basing my identification of
them as such on the size and lack of spines or surface
rnamentation of any kind.

The two valves are almost the eame size with the
lert one slightly the larger of the two, Thele is a very
silight oVerlap of this ome onto the right. In a dorsal
view the outline of the shell is wedgeeshapcd with the
greatest convexstdy in the posterior area and tupering down
towards the antorior porticn. The hinge=line is nearly
tr. ight with a little concavity at about the middle, The
eoncentric ridge, characteristic of tids goms, bordering
the pupterior are. is so indistinct that only a faint Srece

of it can be discermed.
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Thisc rorm rosembles }i. ampla Roundy, from which it may
be distinguished by its lack of posterisr spines and
@ppreciably smaller size. In a dorsal wiew it is similar
%o H, bogzvensis Harlton but differs in shat there is a more
gentle curvature and rounding of the posterior margin into
the ventral margin, .

The dimensions of the two srecimens ares

Length 0,72 mm.. 0,71 =m.
Boight Qe 39 mm. 0,40 mm,
width : 0.32 m. 0e34 mm,

Range and distribution-—The two specimens were found

in the usper Neogho member at Manhattan,

Family Cytherellidas sars
Genus Cytherella Jones
Cytherella missouriensis Imight
All of my specimons measured approximately the same

in size. %he right valves are considerably she larger and
in some gpecimens Bhowy very distinctly a thin narrow flange
extending slightly over the edges of the right. The amterior
end 1s more broadly rounded shan the postersor which is only

Slightly less BO.
Thic species bears maried rescmblances $0 some forms

1
of the genus Coyollina Ceryell, The general outline of Both
are almost idomticals particulariy Gawvellina subciaga Coryell.

i, H. N. Coryells Journ. Moﬂtﬁ"oﬂoh“.
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The main point of distinction between members of this goenus
tnd those of Cytherella is tho presences, in the former, within
the interior of zech valye a partsition thag extends inward
and partially separates tho posterior one-third of the body
cavity from the roste and on the imner surface of each valve,
lying betwoen the center and the dorsal mwgine is a small
rounded tubercle,
Measuremonts of two specimens are:
IenBth 113 mmm. 1.1 mm,
Hoignt Q72 mm, 0,70 mm.
Range and distribution=eA few specimens were collected

in the unper Garrison at Strong Citye
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Lower Middle

o 2 & 9 10 1 3 ¢
Pinnatopora triline:ta X X b 4
Pimnatopora youngi x
Beptopora biserialis X ¥ % X = X
Septopora multipora X X X Z X %
Sentopora pinnata X X X
Septopora robusta % X b X
Rhombopora lepidodendroides > x xr X X
Streblotrypa prisca X X X
OP) DA

Orbiculoidea manhattanensis

Derbya crassa X X

Derbya cymbula z X
Derbya robusta x

Heekella striatacostata X

Chonetes granulifer X .x % X € A8
Productus cora

Productus semireticulatus X x . !

Pustula nebraskensis x X x X
Spiriferina kentuckyensis

X X X

Camposita subtilata
RELECY? ODA

Nuculopsis ventricosa

Allorisma subcuneatz

SASTROSODA .

Schizostoma catilloides

LB I

Moo oM



L] Lewer Middle Upper
2 6 9 10 1 5 6 7 ® .8 1

IRILCBITA
Phillipsia sangamonensis X X X £ X X r X
QSTBACODA
Hellina radiata X X X X x X
Bollina emaciata X X X X X X
Hollinella bassleri X X X
Jonesina bolliaformis X x X
Jonesina bolliaformis tumida X X X
‘Ulrichia montosa
Kirkbya woluta x
IMrkbya scaphula? X X X
Amphissites centronotus ¥ X X X X X
Am-hissitos »Hinguis X X
mphiscites allerismoides X X £ X
Amphissites simplicissmus X
Bairdia beedei X X X X X &8 X
Bairdia beedei abrupta X X ¥xr x X X X
Bairdia oitrifomis x »
Bairdia altifrons X x x 3
x X

Bairdia haworthi
Bairdia glennensis

Healdia longa?
Cytherclla missouriensis




it able

HOs 10o==lowey member: Florena shales, ctagg Hill, one and
tne=half miles southwest of Manhattan, Kansas,
B:~=Shale 1276r in the lower part of the upper Garrison,

Sxposed 1n a road cut five and one-half miles south
of manhattan, Xansas.
4.=-Lovor middle; exposed along the road one mile northe
west of sStrong City, Kansas.
Se=~Chale layer in the Lower middle; exposed in a road
Sut, five and one-half miles south of Hanhattan, iAnsas,
de=<Lower middle; exposed in a road cut one mile marthwest
of Strong City, Xansas., Material was collected from
2 shale layer a few feet above that in !(o; &
Be==Shale layer directly below the dase of the Wreford
limestone, £ive and one-half miles south of Manhattan,
Kansas,
l-laﬁﬁpper' Garrison, exposed in a road cut one and onee
fourth miles northwest ef Strong City, iansas.
Ge~=Lower Garrison, exposed in a road out, thres miles

narthoast of Garrison, Kansas,
2¢=alowor member; Florena shiles, exposed in a rock quuzy
abowe the top of the Costomwood limestone, tw. miles

southeast of Cottonwood PFalls, Sansag,



66.q

7e==Upper part of the Florona shales, exposed in a roed
cuty £iVe and one-half miles south of Eanhkattan,
Kansas,

9¢==iliddle Garrison, exposed in a road cut, twelve miles

northecast of Manhattan, (ansas.
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EXPLANATION OF PLATES
Plate I
All figures x1

Figse lo Sew=jjeckella gtristacostata COXe
2.=-zustula pebraskensis Owen, Ventral valve.
o568, de twene 49 Bs Opventral
" wiewsi 69 94 interior views of the ventral
. Walwves. :
Te==Fistulipora carbonaria Ulrich, Zearimm
ingrusting a drachiopod sghell,
10¢=~gchizostoma catilloides Comwad.
11 9124==ghombonors looidodendroides Meek.
~13e-=gpirifering kentuckyensis ieek.
14=20, ==/Tohaeocidaris megastylus Shumard. 14,15,

IT 20, ampulacydal HInToE} 17 184 194 spines.

Plagte 2
All f':’.gures xl.

Figse 1o 2.~-Productus semireticulates Martin,  Ventral
viewse imnerfect snecimens,

3e==porbya crassa Meek and Hayden. Vemtral view.
do==Droductus cora d'a-bim. Ventral valve
with spines,

—m&ms&w Heek and Worthene

Eubtuita d'orbigny. 6o dorsal
uev; 7, ventral view.

Plate 3.
- All figures x30,
Figs. 1, _—-nmm Schellwien, Peripheral

‘

QL’M Ulrich, Obverse view.

4, S5,=—Climacammina antiqua He B. Brady.
6 T.=-, edei Ulrich and Bassler, Right sdde.

8¢ 9em==jollina emaciata Ulrich and Bassler.
89 loft walve; 9, right walve. .



8l.

i0912¢==]jollina zradiata Ulrich and Bassler.
10y Tight va.‘l.ve. 12, left w2lve.
11.=={lrichis montosa Faight. Right wvalve of a
large individual,
13=1l6.~Jmocsina bolliaformis tumida Ulrich and
Basslers . 14, 154 right wvalves; 13, 16y left

valves.

1’(.—-?5 zphiscites allerdismoides ™might, Right
Ve cf small specimen.

18e=~mnuhissites ceontronotus Ulrich and Bascsler,
Right walve,

18, ==Finhiisgites pipguip Ulrich and Bassler.
Loft valwe.

20, -~ gphicsites sipplicigemy might.

Rijh:t valve, .
&.ngeneateu.. binodata Candra. d®veree vicw.
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PLATE III












