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The Mississippian Fauna of the Redwall

Limestone near Jerome,. Arizona.

INTRODUCTION

The Redwall limestone, with its promi

nent cliff-forming habit, has been so thoroughly described

by previous writers, that a detailed description here·is

thought to be unnecessary. In the Grand Canyon of the Colo

rado it forms one of the most conspicuous and beauti�l

cliff-members. It is boldly exposed along the edges of the

Colorado Plateau from Nevada to the Mazatzal Mountains in

central Arizona. ��ether the. Mississippian formations east

and southeast of the Mazatzals, can be correctly considered

as part of the typical Redwall limestone is questioned.

The Redwall limestone has previously

yielded few. fossils due to its general inaccessibility and

lithologic characteristics, therefore a more extensive

collection was desirable in order to obtain a better corre

lation with the other Mississippian formations of the south

west.

During the summer of 1926 the v�iter was

engaged by Dean G. M. Butler, Director of the Arizona Bureau

of Mines, to make a collection of fossils from the Paleozoic

sediments in the Jerome district. The fossils aollected from

the Redwall limestone were, through the kindness of Dean
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lEutler, used as the foundation for this paper.

The area here called the Jerome district,

lies in north-central Arizona, on the eastern slopes of the

Black Hills, near the mining town of Jerome which is about

thirty-five miles northeast of Prescott. In this district

the Redwall limestone has been exposed by faulting and

erosion which have made sloping hills of the former cliffs

still to be seen across the Verde Valley on the edge of the

plateau. Dr. F. L. Ransomel writes:

"The prospect northeast from
Jerome probably surpasses in beauty and
geologic interest anything else to be seen
in Arizona, except the unrivaled Grand Can
yon. From 4 to 6 miles distant, across a belt
of relatively low hills whose pale hue pro
claims the Redwall limestone, meanders the
Verde with. its narrow fringe of t'rees and
green field. Beyond the river, 15 miles
away, is the great scarp of the plateau, here
thrusting a bold promontory into the valley,
there retreating in some shadowy recess

where a creek has cut back into the table
land, and glowing along its entire front
with the ruddy warmth of the Supai, which
shades upward into the creamy tints of the
Coconino sandstone and dovmward into the
whiteness of the Redwall. Finally, 50 miles
away, beyond the pine forest whose fringe
darkens the top of the cliff, the even sky
line of the plateau is boldly surmounted by
the volcanic mass of the San Francisco
Mountains, upon whose crest the snow yields
but slowly to the heat of sumrner.fI

In this paper, F. L. Noble's2 usage of

Redwall is adopted as suggested by Dr. Charles Schuchert3•

Accordingly, the formation designated as the Redwall

stone will include only the lower, or Mississippian,

b-f the Red Wall limestone of. the older writers.

lime- j
{J}.lJ

portion/
/
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_Old usage Noble's usage
-

Kaibab limestone Kaibab limestone )
)

Coconino sandstone Coconino sandstone ) (Pe rmf.an)
.

)
( Upper Hermit shale )
(

Supai formation ( Unconformity
(
( Lower )

)
) Supai formation (Pennsylvanian
) and Permian?)

( Upper )
( Unconformity?

Redwall limestone (
(
( Lower REDV1ALL Ln�ESTONE (Mississippian)

Unconformity Uncom-ormity

The writer desires, at this time, to

express his gratitude to Dr. A. A. Stoyanow for his kind

advice, instruction, and criticism and to Messrs. Carl Lausen

and E. D. Wilson, of the State Bureau of Mines, for their

kind assistance in collecting and otherwise.
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EARLIER·STUDIES AND INTERPRE!ATIONS

The Redwa1l limestone 1s, probably the

best known and the most described formation in the Southwest.

A review of these desoriptions. however, 7ields mos�l7 litho

logic material, as practioally no faunal studies have been
'

,
made. A few species have been collected and 1de�t1fied. ��
C. A. White4 gi�es desoriptions of eeven spec�es colleoted

by G. X. Gilbert �rom the Wild Band Pockets in Northern Ari

zona, fifteen miles southward from Pipe Springs. Mr. W. T.

Lee5 gives a list of five species trom near Nelson, Arizona,

which were determined by G.R. Girty. who specifically named

tour ot them. Mr. A. B. ReganS reports a tew speCies from,

what he called, the Upper and Lower Redwall limestone, in the

vicinity of Fort Apache, Arizona. This list includes but one

Lower Mississippian torm and it is doubtful if his correlation

is oorrect, as it contains a fauna which is younger than that

of 'the. typical Redwall limestone. Dr. Charles Schuchert3

collected a tew specImens in the Grand Canyon, which he briefly

mentions. He identified Menophyllum excuvatum and Sp1rIfer
centronatus.

In the Jerome district Dr. Ransomel found

eight described and four unidentified species. It 1s un

fortunate that G. H. Girty, who determined' these fOSSils, d1d

not desoribe them, as their descriptions would have been of
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�he Roosevelt distriot and they were identified by G1rty.

Nine ot them were specific forms and the rest undesoribed

species.

Dr. A. A. Stoyanow9 lists four species

from the Roosevelt district and eleven from Peppersauce Can

yon, in the Santa Catalina Mountains, north of Tuc�on, Arizona.

Mr. N. H. DartonlO gives a list of thirteen

species, whioh were collected by Mr. Sampson, from Carrizo

Creek, in the Salt River region of Gila County, Arizona.

These fossils were iden�ifled by Glrty. Of the thirteen only

two are desoribed species.

Compiling these data and forming the des

cribed species into a comparative list, it is found to total

only forty-five forms, of which four are from the Redwall

limestone, coming from the Jerome and Nelson districts, ot

northern Arizona.

It is regretted that descriptions of the ifossils. collected trom the Lower Mississippian areas of

\
Arizona. were not published and also� that the collections !

were not available for comparison, as they would have been of !great assistance in the correlation of these areas with the \
,Redwall limestone at Jerome.

The paleontology of the states north and

east o� Arizona 1s more complete. � Kevada, Utah, Wyoming,

Colorado and New Mexico, the Lower Mississippian fauna has

been well described and illustrated.
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Yr. C. A. Whitell described twelve speoies

from Nevada, most ot them being from :Mount'ain Spring, an�

three trom Ewells Springs in eastern Arizona. !he Arizona

torma are of Upper llissi88ippian e.ge.

Mr. F. E. Ueekl2 has given descriptions of
-.

thirty-two speoies from utah and Nevada. They are Carboni

ferous torms, mainly from the Uppe� �iss1ssippian and Penn

sylvanian times and th.ere.tore ot little value in determining

the Redwall fauna.

The twent1'�f1ve species desoribed by Hall

and Whitf1eld13 trom the Oquirrh and Wahsatoh Mountains of

Utah were or great assistance and a n1Jlllber ot theslspecies /�
were found tn the Redwall limestone at Jerome.

, �
�: !he Mississippian formations of Colorado

have been thoroUghly studied by Glrtyl4 and faunal desorip

tions and illustrations were responsible for the determina

tion of a number of the 3erome forms. His oomplete survey ot

the literature was also of conSiderable value in the correla

tion ot the Redwall with the other Y1ss!ssippian formations of

the Southwest.

�e Madison fauna of the Yellowstone Nat1on-
.

�,

a1 Park in Wyoming, was also desoribed and illustrated by

Girt71�. He lists fifty-six species and several of them are

found in Red�all limestone at Jerome.

East ot Arizona, in New Mexico, the Lake

Valley limestone has 7ielded a large variety of species and
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rthe descriptions of them by Mr. S. A. M1l1er16 and }.{r. Frani

Spr1ngerl7 aided in the determination of several forms. Mr.

N. H. Darton18 lists about seventy-five desoribed forms from

the same limestone and his paper was of value in correlating

the Redwall but, due to the absenoe of desorlptions, other

forms listed b7 him could not be used.

Other faunal lists exist but they are

soattered and generally- contain only a few typical forms.. For

instance, P. A. Longwell19 gives a list of ten spec�es from

the MUddy Mountains in Nevada. All are lower Mississippian

speoies and typioal17 western forms.

The reference mostly used in identifying

Mississippian bra.chiopods is stuart Weller1s20 book on the

type speoies of the Mississippi Valley formations, for which

it is standard. Weller's age determinations are also used as

the"basis in the oorrelation of Mississippian formations in

this paper •
.

'
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INDEX MAP OF ARIZONA
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�. Jerome distriat
2. Nelson distriot
3. Grand Canyon distriot
4. Fort Apache district
5. Roosevelt district
6. Ray.Glpbe distriot
7. Clifton-Morenoi district
8. Peppersauoe district·
9. Bisbee distriot



-10-

STRATIGRAPHY

If.be Redwall limestone 1s exposed in many

plaoes in the Black Hills, but the extent ot the exposures

vary. On the southwestern side of the range, in Yaeger

Canyon, post-Carboniferous erosion ·has',-ent1rely removed the

Redwall and Supai formations and here we find the Tertiary

lavas resting directly upon the Devonian limestones. On

the north and east slopes of the range, faulting has pre

served most of the Carboniferous and the lavas rest upon the

Supai formation.

�Four sections were studied in more or

less detail and were 100al1y na.med by the writer. Jerome

Hill is located about one mile "e�t of Jerome, near the Sand

stone quarry. First View Hill lies 3ust east of an old rail-

way station of that name and is about two miles northwest of

,
Jerome. Railroa.d Cut is about seven miles west of Jerome

�:..��;
� between the old stations of Bodkin and Russell. Sycamore

Hill is situated about one mile west of Packards Ranch, on

the Verde River, nine miles north of Jerome.

-The section at Jerome Hill is used as

the standard seotion in this paper. Here we find that the
•

Redwall limestone falls into six lithological zones.

,Zone 1. This 1s the lower-most member

and is made up of massive-bedded, light gray, crinoidal
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limestone, whioh overlies the thin-bedded Devonion limestone

and is s,parated from it bY' a dlsconformity. The thickness
.

of this zone is from twenty to �hirty feet, depending upon

the oondition of the eroded Devonian surface. It is a oon

sistent member and is prese,nt throughout the Jerome district

and as far northwest as Cedar Glade, the most distant area

visited by the writer. Although the limestone of this Zone

are fossiliferous, tew speoimens were secured due to the

hardness o� the rook.

Zone 2. Resting upon the massive member.

is about thirty teet of thin bedded, ooarse-grained, light

gray, crystalline, orinoidsl limestone, containing many

fossils whioh are difficult to extract in a condition suit

able for identifioation. This zone is not as persistent as

the lower member and tends to thin out and disappear to the

north, near Cedar Glade and Sycamore H11l�'
Zone 3. This is very constant and con

spicuous horizon, haTing thickness of about seventy to eighty

teet, which varies but little over the entire district. It

cons1sts of finely orystalline, white to light gray, lime

stone containing large, white chert nodules and is cliff-,

forming in habit, due to its resistanoe to weathering. Prac

tically no fOSSils were extraoted in this zone and although

evidence ot many crinoids are preserved in the siliceous por

tions none of them could be obtained. The writer 1s of the

o�lnion that this zone represents the Burlington age in this
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�1strlct. This is an unqualified opinion, as no evidence can
.

be produced to substantiate It�

Fone 4. This highly fossiliferous �ori
zon i� oomposed of �bout one hundred· teet of thin and thiok-

}beddel, white to light reddish-gray, �lghly crystalline,

limestone which, due to its softness, is easily eroded and

therefore generally slope-forming. The fossils B.re easily

extracted and very numerous; some are obtained in alm�st
perfect oondition but most of them are fragmental and

weathered. However, their abundance and ease of extraotio�

helps to oompensate their state of preservation.

Zone 5. In this zone t,he limestone is

rather thiok-bedded, hard, finely crystalline, iight-gray,
and contains tew fossils. The prese,rvatlon of this scant

fauna is poor even though some are partially silicified.

A tew oorals and a spirifer, near �. centronatus, were se

oured but could not be identified. The member 1s fairly

oonstant and has an average thickness ot about fifty-five

teet.

Zone 6. The top zone is not only thin

but non-persistent - probably eroded away. It 1s seen only

on Jerome Hill and also one mile north on First Vi.. Hill.

This zone 1s mad. up of thin-bedded, b�f-ooloredt hard,

tine-grained limestone having a thickness of about fifteen

·teet. Many corals oan be seen on the weathered surfaces, but

a8 the rook is hard and the fossils calca.reous, few forms
1-
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rwere secured. These specimens were all corals and were in

determinable due largely, to the lack of suffioient material
I

for comparison.

There appears to be an unconformity be

tween the Redwall �d the overlying Supai. The only evidence

observed by the writer, was the general variance of the thiok

ness of the aedwa11 limestone within the space of a few miles

and the absence of Zone 6 in some areas. One would hardly

expect the thickness of as consistent a formation as the Red

wall to vary from two hun�red and fifty to three hundred and

fifty feet in a distanoe of one mile, unless an erosion period

existed between the time of its depOSition. and that of the

succeeding one�· Dr. A. A. Stoyanow states (personal com

munication), that he has seen erOSional pockets between the

Supai and Redwall formations in the Jerome district; lack

of time and inclement weather prevented his showing these to

the writer.

On the following page, 8 li_st ot eighty

one forms is given, all of which were collected from the

Redwall limestone in the Jerome district. The writer believes

this to be the largest individual list of fossils ever collect

ed from anyone Lower Mississippian formation in the west.
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Mr. G. H. Girtyl4 in eorrelating the Miss

issippian faunas of Colorado, definitely correlates the Upper

Ouray and Leadville limestones with the Wssatoh limestone

ot utah, the Madison limestone of Yellowstone Park and Mon

tana and the Red Wall limestone (lower portion) of the Grand

Canyon, and as occurring in the Chouteau limestone of Missouri

and the Waverly group (Cuyahoga shale) of Ohio; he states

its 'geological age as probably chiefly upper Kinderhook and

lower Burlington.

Dr. Charles Schuchert2l says in relation

to the Cordilleran sea:

uThe Pacific and Artic faunas are
wide spread in the Cordilleran sea. The one
best known is the Sp1rlter centronatus fauna
of the Pacific realm in the·Madison limestone,
which extends to Missouri in-the Chouteau of
Kinderhookian time. In the Yellowstone Park
region it persists with little change in the
western Cordilleran sea through 1,600 feet of
limestones. Aocording to G1rtYt the Madison
oocupies the entire time of the M1ssissippic
period as here defined - that 18, to the olose
ot the Keokuk. Weller (1909, 282) states that
'this fauna shows many affinities with the
southern Kinderhook faunas of the Mississippi
valley' - that is, the Chouteau. Girty (1899)
reports that 37 per cent of the ��d1son fauna
1s common to the two regions. It seems, how
ever, that ·this intercommunication oeased at
the close of the Kinderhookian"t' as nothing is
known of the wonderful Burlington crinoid
fauna in the western sea. The life of the
Lake Valley, New Mexico, 1s now held to be
older, and Weller regards it 'as a close ally
of the fauna of the

..
Fern Glen'. The Madison
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limestone fauna is known from southern
Arizona north to southern British Columbia.
Further north the Banff limestone has :Miss
issipplc faunas. To the late Kinderhookian
of the Cordilleran sea the v�1ter refers also
the Upper Ouray, Leadville, and Millsap
limestones of Colorado. The lower part of
the RedwaIl'of the Grand Canyon and the
Escabrosa and Modoc of Arizona likewise be
long here."

Mr. Girty ident1fied the fauna colleoted

by Dr. Ransomel from the Escabrosa limestone at Bisbee,

Arizona. In correlating this fauna Girty states that;

":** associated with some of the speoies in
the above list were found others which
probably indicate a slightly higher horizon
than the Osage - in other words, one in the
Meramec group. There are such forms as

L1thostrotion �., Meekopora �., Archimedes
.!rn_., PUstUla er. p. bIseriata, and 3:plri:rer
C? s. tenulcostata. On the other h:and, no
fOSS1ls of a well marked Chester type have
been found, so that so far as the evidence at
hand is concerned the upper Mississippian 1s
missing. It is also true that many of the -��,

striking Osage forms have not been found -

for example, Schizoihoria swallowi, Orthotetes
keokuk, Snir1rer gr1mes1 and Splrlfer logan! -

nor tfie wealth of crinoIds whiCh characterIze
thiS horizon in certain-areas in, the llississ1ppi
Valley. I am disposed to regard the absence
of these Osage rorms as due to local conditions
but also to believe that upper Mississippian
time 1s really in large part unrepresented. n�"

Aocording to Dr. Ransomel G1rty also cor

relates the lower part of the Tornado limestone of the Ray

Globe district, with the Escabrosa limestone and states

that the Mississippi� limestone at Jerom�, Arizona, 1s un

questionably the Redwall limestone and that the fauna shows

close affinities with the Burlington, especially the lower

Burlington.



-1-8-

A summary-of the above data. shows that
r •

.

the Mississippian limestones of Arizona are equivalent to the

Mississippian limestones of Colorado and north into C�ada,
with the Escabrosa as the youngest of these formations.

The statistical sheets of specific �orms,

given on the following pages, appear to add strength to this

correlation, as will be seen in the following compilation:

Escabros8,

Specific Occurring in
forms the Redwall Percentage

30 13 43

10 3 30

23 9 39

21 9 43

9 5 56

12 B 67

11 4 36

10 9 90

72 14 2

Formation

Ouray

Leadville

Wasatch

Modoc

Tornado

Peppersauce

Roosevelt

Lake Valley

(Lake Valle7
Brachiopods
only) 45 13 29

�be statistical method of determining the

geological age ot the Redwall limestone was also used and a'

sheet was prepared of the species that occur both in the Red

wall limestone and in the Mississippi Valley sections, which

are considered the standard sections for the Mississippian

period.
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�hls shee�shows very plainly that the

Redwall limestone 1� of Osage age and has Meramecian tenden

cies. G1rt7 in placing it in the lower Burlington was

limited to a very few species and therefore h1s age can be

questioned. If the same method of determination is used on

the Esc�brosa limestone fauna it will be found that the

la�gest number ot specific Mississippi Valley forms, occur.

in the lower, Kinderhook �d that the age could better be

stated as Kinderhookian with Osage tendencies.

fhe fauna themselves show very clearly

that the Escabrosa limestone is older than the Jerome Red�

wall limestone. Girtr misses the Keo� forms, Orthotetes
�

keokuk, Schizophoria swollovi, Spirifer grimesi and Spirifer

logani from the Escabrosa and notes this fact, while on the

other hand Orthotetes keokuk and Schizophoria swtlloTi are (�
Tery abundant at Jerome, although Snirifer grimesi and

Spirifer logani are missing·there also as they are, as far

as the writer can learn, in all Mississippian formations of

the Cordilleran area. However. a form does occur in the

Redwall,Sp1rifer rowleyi, which is so olosely allied to �.
grimes1 as to be frequently taken fo� it.

Again, the Redwall contains several other

forms that are evidently higher than the Osage, two of which

are even represented in the Chester. These are Eumetria

verneui11ans, Composite trinucles, Rhinidomella dubia and

Echinoconohus (Productus) alternatus. All of which are miss- �
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ing from the EscabrOtsa. and yet- are typical lvieramecian forms.

Also in the Redwall we miss several

prominent Kinderhookian forms that occur in the Escabrosa

limestone. These are Menophyllum exc�vatum (found in the �
Redwall by Schuchert, Lee, and Ransome but not by the writer,

although it is one of the most common Mississippian speoies

in Arizona), typioal Spirlter centronatus (in the abundanoe

usually present; the only ones found being in the lower

horizons), Rhipidomella thiemei, Syrlngothlrls carteri, and

Leptaena analoga •

In consideration of the above e�idenoe

and the faunal lists of the Redwall fauna, the writer is of

the opinion that the fauna of the Redwall limestone, as ex

posed at Jerome, Arizona, is closely conneoted with the

Madison fauna of the West and that it represents a younger

geological age than the Esoabrosa limestone,. The Redwall is

placed,with con�ldenoet in the Osage time of the Mississippian

period.

It is believed that it the Escabrosa

6 are geologically younger in age. Also it is prophesied

that the Redwall limestone in or near the Jerome district will

become the type looality. - for western Mississippian species.

The oollection ot eighty-one forms on which this paper is based

is on17 part ot the many collected, but which were too poorly

preserved or in insufficient number to be determined.
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DESCRIPTION OF SPECIES

Introductory

The species herein described were all

gathered in the �erome district, mostly from Jerome Hill,

although a few forms came from Railway Cut and from ��ca
more Hill.

A large amount of material was too p:oor

ly preserved for description or even specific identification.

This neoessarily redaced the number of species determined.

The writer is �onfident many other may be disoovered in this

distriot, if considerable time is spent in collecting.

Corals are numerous, but it is a1most

impossible to obtain them in a oondition of preservation

suitable for identifioation. Lamellibranchs, Gast�ropods,

and Crinoids also occur frequently, but �hey are generally

very poorly preserved and always fragmental.

As the fossils are not silicified and

occur in a crystallized limestone, they must be extracted.

by breaking with a heavy hammer and then examining the frag

ments. This method causes the breakage of many forma and

adds to the difficulty of collecting and determining.
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ANTHOZOA

RUGOSA

Zaph;rentidae

Genus Homalophyllum Simpson

No.1. HomaloPhyllum�.
Desoription: Corallum simple, regular

ly and rapidly expanding, curved, concave for some distance

from the apex, distinctly flattened on the side of greatest

curvature. Septa of two series, about 80 in number� zaphren

toid in arrangement, primary septa extending nearly to the

middle, secondary septa about half the length of the primary

septa, cardinal septum rather long and extending well into

the fossula. �o8sula narrow and well marked. PS8udotheca

thin: epitheca smoothly wrinkled and thin. Calyx deep and

fQ.mlel shaped. Dissepiments and tabulae present but arrange

ment not determinable.

Remarks: ?oorly preserved and therefore

very difficult to describe in detail.

Ocourrence: Zone 4 R,�dw811 limestone.
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TABULATA

Syrlngoporidae

Genus Syringopora Goldfuss

NO.2. Slringopora suroularia? Girty

1899. Syr1ngopora sllroularia Girty, U. S. Geol. Surv.,
Mon. 32, pt. 2, p� 510, pl. 67, figs. 4s, 4b.

1903. Syringopora sllroularia Girty, U. S. Geol. Snrv.,
Prof. Paper 16, p. 573.

Remarks: There is some variation with

the type, mostly in the septal spines which are rarely pre-

served, if present, in the Jerome forms. Some radial con

necting tissue or spines can be observed between parallel

dissepiments but never as distinctly or frequently as shown

by the type illustration. In general the charaoteristics,

such as, size and spacing of the coralites, dissepimental

tissue arrangement, and stereoplasmic thickening of the

walls show a close relationship to Girty's species and it

is therefore so placed with question.

Ocourrence: L. Miss. Zone 4 Redwall

limestone.

NO.3. Syringopora aculeate? Girty

1899. Syringopora aculeata Girty, U. S. Geol. Surv.,
J'Mon. 32, pt. 2, p. 509, pl. 97, figs. 5a, 5b.
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1903. Syringopora aculeata Gir.ty, U. S. Gaol. Surv.,
Prof. Esper 16, p. 573.

Remar.ks: The dissepimental tissue in

the Jerome form is practically identieal w�th that of �.
surcularia except that no cases of spinal joining of the

parallel dissepiments were observed. The atereoplasmic

thiokening of the walls vary from thin, as in the type, to

thick as in the walls of �. surcularia. As the spines

are rarely preserved in either,form they can not be used to

differentiate these species. Therefore, size and spacing

were mainly used in their s�p$ration, as in this they both

agree with their respective types. This determination is

largely based upon size and spacing and must· necessarily be

questi,oned especially in the light of the fact that Girty·

has noted their similarity. The Jerome forms are even more

closely.related than the types appear to·be.

Ocourrence: L. Miss. Zone 4 Bedwell
I

limestone.

BRACHIOPODA

PROTREMATA

strophomenidae

Genus Schuchertella Girty
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Bo. 4. Schuchertella �.

Desoription: Shell rather large, broad

er than long, the hinge-line a little shorter than the

greatest width of the shell, the cardinal extre�lties angu�

lar. The dimensions of the shell are; length about 46 mm,

greatest width 58 mm, length of hinge-line 54 mm.

Pedicle valve very gently convex, most

prominent in the umbonal region, sloping with a gentle cur

vature to the cardinal extremities which slightly flattened

and depressed and to the anterior region where the shell be

comes broadly flattened: mesial sinus absent; beak rather

blunt and but slightly incurved. Internally the dental

supporting plates are reourved postero-laterally to jOin,the

hinge plates thus becoming merely thickened ridges along

each side of the delthyriwn which is rather low-and broad.

Brachial valve not observed.

Surface of the pedicle valve marked by

angular radiating costae whioh increase by bi-furcation and

intercalation, about nine oostae occupy. a space of five mm

near the anterior margin. The costae are crossed by fine

concentric markings, giving the shell a crenulated appear

ance, and by a few fine concentric growth lines. The shell

structure is highly punctate.

Remarks: This species can be easily

reoognized in the Jerome fauna by the crenulated appearance
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of the shell surface, by its size, and its finely punctate

structure.

Occurrence: Zone 4 Redwall limestone.

Genus Schellwienel1a Thomas

No.5. Schellwienella inaequalis (Hall)

1858. Orthis Inaegualis Hall, Geol. Iowa, vol. 1,
pt. 2, p. 490, pl. 2, figs. 6a-c.

1865. Streptorhynchus inaeQua1is Winchell, Froc. Acad.
Nat. Sci. Fhil., p. 117. .

1670. Hemipronltes inaeaualis Winchell, Proc. Am.
Phil. Soc., vol. 11, p. 251.

1877. streptorAfnchus equivalvis Hall and Whitfield,
U. S. Geol. Expl., 40th Par., vol. 4, p. 252,
pl. 4, figs. 1-2.

1883. streptorbynchns Inaequalis Hall and Clarke, Pal.
N. Y.t vol. 8, pt. 1, pl. 9A, figs. 20-23.

1899. Orthotetes inaegualis Girty, U. S. Geol. Surv.,
Mon. 32, p. 522, pl. 68, fig. 3a.

1900. Orthotetes inaequalis -iyeller, Trans. St. Louis
Acad. Sci., vol. 10, p. 66, pl. 1, fig. 18.

1901. Orthotetes inaequalis Weller, Trans. st. Louis
Acad. Sci., vol. 11, pp. 159 and 196, pl. 14
figs. 16�l8, and pl. 19, fig. 9.

1903. Orthotetes inaegualis Girty, U. S. Geol. Surv.,
Prof. Paper 16, p. 276.

1914. Schellwienella inaeaualis (Hall), Weller, Ill.
state Geol.'Surv., Mon. 1, p. 61, pl. 3,
figs. 14-16.

Remarks: This form, although poorly
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preserved, is so close to this species in all details that

can be observed that it is unquestionably placed. Internal�

ly the supporting plates are very short, hardly more than

ridges along the inner side of the delthyrium. About three

smaller striae are located between each larger one.

Ocourrence: Kinderhook, Zone 4 Redwall

limestone.

No.6. Schell.ienelle planumbona Weller.

1901. Orthotetes !£. Weller, Trans. st. Louis Acad.
Sci., vol. 11, p. 181, pl. 16, fig. 1.

,

1914. Schellwlenella planumbona Weller, Ill. state
Geol. Surv., Mon. 1. p. 65, pl. 3, flgs.19�22.

Remarks: This form is somewhat larger

than the type described by Weller but it conforms so nicely

with his illustrations and description that it is evidently

the same species. It differs from S. inflata in being

slightly less elevated in the umbonal region of the ventral

�alve and in the shortness of the dental supporting plates.

The beak is also more depressed and flattened than in §.
inflatus.

Ocourrence: �inderhook, Zone 4 Redwall

limestone.
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No.7. Sohellwienella inflata (White and Whitfield)

1862. Streptorhynchu8 inflatus Whit'e and Whitfle'ld,
Proc •. Boston Soc. Nat. Hist., vol. 8, p. 293.

1877. streptorbynchus inflatus Hall and Whitfield,
U. S. Geol. Expl., 40th Par., vol. 4, p. 253.
pl. 4, fig. 3.

1883. Streptorbynchns aeInivalviS Hall. Rep. N. Y.
State Geol. for 882, pl. (llA) 42, figs. 24,
25.

1892. Orthotetes inflatus Hall and Clarke, Pal. N.Y.
vol. 8, pt. 1, pl. 9A. figs. 24-25.

1901. Orthotetee 1nflatus Weller, Trans. st. Louis
Acad. S01., vol. 11, pp. 181 and 195. pl. 16
figs. 2-3, and pI. 19, figs. 10-12.

1914. Schellwienella inf1ata (White and Whitfield),
Weller, tIl. State Geol. Snrv., Mon. 1,
p. 59, pl. 4, figs. 7-12, and pl. 83, fig.ll.

Remarks: The Jerome form is larger than

the described species but, as the form size appears to vary,

it is disregarded. The very long diverging dental support-

ing plates, fine concentric lines of growth, and the form

of the ventral valve determined this identification. The

area, although exposed, ,was badly exfoliated and only showed

the high, narrow, deltbyrium and some of the deltidium struc-

ture.

Ocourrence: Kinderhook, Zone 4 Redwall

limestone.
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No. B. Schellwlenella �.

Description: Shell about medium size,

broader than long, the hinge-line nearly equaling the great

est width, the cardinal extremities angular, the lateral

margins nearly straight posteriorly, becoming more convex

anteriorly and rounding without interruption into the convex

anterior margin.

Pedicle valve nearly flat in the anterior

and antero-lateral portions becoming rather highly elevated,

in successive steps, in the umbonal region,· to the beak

which is rather obtasely angular and erect; cardinal area

not observed. Internally the dental supporting plates are

rather long, strong, and diverging, showing the deltbyrium

to be rather wider than high.

Brachial valve not identified but an

associated brachial valve from the same horizon shows to

be very oonvex, rather compressed towards the cardinal ex

tremities. Internally the cardinal process is erect and

strong, extending well into the opposite valve.

Surfac� of both valves marked by rather

coarse radiating costae which are croased by rather strong

concentric growth lines. These growth liuea become more

crowded near the anterior margin. The costae on the anter

ior margin give the effect of a crenulated border.

Occurrence: Zone 1 Redwa\11 limestone.
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Genus Orthotetes Fisoher de Waldheim

No.9. Orthotetes keokuk (Ball)

1849. Orthis crenistria Yandall and Shumard, Cont.
to Geol. KY., pp. 19-21.

1858. Orthls keokuk Hall, Geol. lows. vol. 1, pt. 2,
p. 640, pl. 19, figs. 52-b.

1883. streptorbynchus keokuk Hall, Rep. N.Y. state
Geol. for 1882, pl. (11) 41, figs. 1-3.

1890. Orthis keokuk Gordon, Am. Geol., vol. 5, p. 261,
pl. 1, fig. 7. .

1892. Darb,s keokuk Hall and Clarke, Pal. N.Y., vol.
B, pt. 1, pl. 11, figs. 1-3.

1894. Orthis keokuk Keyes, Mo. Geol. Surv., vol. 6,
p. 63.

1899. Derb,8 keokuk Girty, U. S. Geol. Surv., Mon. 32,
p. 524.

1914. Orthotetes keokuk (Hall) Wel1e'r, Ill. state
Gaol •..surv., Don. 1, p. 75, pl. 7 figs. 1-4.

Remarks: This �pecies occurs in large

numbers in'the Jerome Redwal1 limestone in the upper part of

Zone 4 and the determination is made from large well pre-

served specimens. Its appearance is fort,unate as it- marks

the 'presence of limestones of Keokuk age, almost beyond

question.

Occurrence: Keokuk, Zone 4 Redwa11

limestone.
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Productidae

Genus Chonetes Fischer de Waldheim

No. 10. Chonetes ll11noisensis? Worthen.

1858. Chonetes logani Hall. Geol. Iowa, vol. 1, pt.
2 p. 598, pl. 12, figs. la-e, 2 (not ,�.
losani N. & P., 1855).

1860. Chonetes 11lino1sensis Worthen, Trans. st.
Loui� !cad., scI., vol. 1, p. 571.

1863. Chonetes il11noisensls Winchell, Froc. Acad.
Nat. sci., Fhi1., p. 6.

1865. Chonetes 11l1noisensis Winchell, Froc. Acad.
Nat. Sci. Phil., p. 116.

1868. Chonetes illinoisensis Meek and Worthen, Geol.
Surv., Ill., vol. 3, p. 505, pl. 15, figs.
8a-b.

1870. Chonetes i111noisensis Winchell, Froc. Amar.
Phil., Soc., vol. 11. p. 251.

1877. Chonetes lOyanenSiS Ball and vfhitfield, U. s.
Geol. Exp • 40th Par. Report, vol. 4, p.
253, pl. 4, fig. 9.

1888. Chonetes illinoisensis Herrick, Bull. Sci.
Lab. Denison Un�v., vol. 3, p. 35, pl. 3,
fig. 21.

1890. Chonetes illinolsensis Herrick, Bull. Geol.
Soc., Amer., vol. 2, p. 48, pl. 1, fig. 16.

1894. Chonetes 111inoisensis Keyes, Mo. Geol. Surv.,
vol. 6, p. 53.

1899. Chonetes longanensls Girty, U. S. Geol. Surv.,
Mon. 32, pt. 2, p. 525, pl. 68, figs. 5a-e.

1903. Chonetes 111inoisensis Girty, U. S. Geol.
Surv., Frof. Paper 16, p. 279.

1914. Chonetes illinoisensis Worthen, Weller, Ill.
State Surv., Mon. 1, p. 81, pl. 8, figs.
63 ..70.
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Remarks: ·This determination is ques

tioned �n account of the variation with the desoribed forms

in regards to the number of radiating costae and in the gen-

eral size. The Jerome forms are all small, the greatest

width being about 11 mm; the costae number about 100 around

the margin, which agrees with Hall's description, but not with

Weller's. With the exception of the size and costae the

Jerome form conforms very closely to this species. There

are six spines on, each side of the beak, the greatest width

near the hinge-line, the cardinal extremities rectangular

to slightly ro�ded: mesial flattening to an ill-defined

sinus. There is also the close resemblance of the Redwall

form to Q. loganensis Hall and Whitfield, from the Wahsatch

Range, Utah, and the Madison of Yellowstone Park.

Ocourrence: Burlington, Keokuk, Zone 4

Redwall limestone.

Genus Froductus Sowerby

No. 11. Productus cf. ovatus Hall.

1658. ProductuB ovatus Hall, Geol •. Iowa, vol. 1, pt.
2, p. 674, pl. 24, fig. 1.

1859. Produotus pileiformis McChevney, Desc. New Pal.
FOSS., p. 40.

1860. Pr oductus 1aevicostus White, Jour:. Boston Soc.
Nat. Slst.,· vol. 7, p. 230.

1863. Productus coroeformis Swa 11ow, Trans. st. Louis
Aa�d. Sci., vol. 2, p. 94.



-36-

1874. Productns pratten1anus (? F. laeyicostus)
White, PrelIm. Rep. Inv.-Foss., p. 17.

1877. Productus prattenianas (pars.) White, U. s.
Geol. Surveys W. lOOth Mer., vol. 4, p.113.

1877. Productus 1aevicostus? Hall and Vfhitfleld,
U. S. Geo1. Expl. 40th Par., vol. 4, p. 266,

.

pl. 6, figs. 7-B.

IB83. Produotus ovatus Hall, Rep. N. Y. state Geo�.
for 1982, pl. (18) 49, fig. 19.

1691. ProduotuB fileiformis Whitfield, Ann. H. Y.
Aced. So ., vol. 5, p. 582, pl. 13, figs.
U-U.

1892. Productu8 ovatus Hall and Clarke, Pal. N. Y.,
vol. 8, pt. 1, pl. lB, fig. 19.

1894. Produotus laevicostus Keyes, Mo. Geo1. Surv.,
vol. 5, p. 41, pl. 38, fig. 1.

1894. Productus ovatus Keyes, Mo. Geo1. Surv., vol.
6, p. 44.

1896. Productus li1eiformiS H.hitfield, Geo1. Surv.,
ohIo, vo • 7, p. 470, pl. 9, figs. 13-14.

1899. ProductuB laevioosta Girty� U. S. Geol. Surv.,
Mon. 32, p. 534, pl. 69, figs. 9a-o.

.

1900. Productus 1aevlcostus Weller, Trans. st. Louis
Acad. Sol., vol. 10, p. 71, pl. 1, figs. 1-2.

1903. Productus 1aevicostus Girty, U. S. Geol. Burv.,
PrOf. Paper 16, p. 284.

1909. Productus pileiformis Girty, Bull. U. S. Geol.
Surv., No. 377, p. 26, pl. 2, fig. 7.

1911. Productus pileiformus Glrty, Bull. U. S. Geol •
. Surv., No. 439, p. 44, pl. 4, figs. 1-2.

1911. Produotus pi1eiformis Morse, Free. Ohio state
Acad. Sci., vol. 5, p. 370, figs. 8a-c.

1914. Froductus ovatus Hall, Weller, Ill. state
Geol. Surv., Mon. 1, p. 132, pl. 16, figs.
1-15.
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Remarks; Although only two badly

squeezed fragments are available, the fine, rounded, flex

oue oostae and the transverse wrinkle-like folds in the pos

terior portion of the shell, together with the narrow umbo

and small beak, conform nicely with!. ovatns and �.

laevicostns which is the western representative of �. ovatus.

Occurrence: Kinderhook, Burlington,

Keokuk, Salem, St. Louis, ste. Genevieve, Chester, Zone 4

Redwall limestone.

No. 12. Productns parviformis Girty

1899. Productus parviformis Girty, U. S. Geol. Surv.,
Mon. 32, pt. 2, p. 536, pl. 6�, figs. 6a-d.

1903. PrOductus parviformis Girty, U. S. Geol. Surv.,
Prof. Paper 16, p. 283. .

Remarks: The four well preserved speci

.ens at hand appear to be identical with the species Girty

has described in as far as can be determined from his des-

cription and plates.

Occurrence: L. Miss. Zone 4 Redwall

limestone.

No. 13. Froductus sampsoni Weller.

1909. Productus samBsoni Weller, Bull. Geol. Soc.
Am., vol. 2 , p. 300, pl. 12, figs. 18-22.
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1914. ProductuB sampsoni Weller, Ill. state Geol.
Surv., Mon. 1, p. 129, pl. 13, figs. 30-35.

Remarks: This form is nmmerous in the

Jerome limestone. Its preservation is rarely good and there

fore this form was determined mainly upon its conformation,

in size, shape, and outline, with Weller's description and

plates, The narrow. protruding, umbo and short hinge-line

are characteristic.

Ooourrence: Chouteau, Fern Glen, Zone

4 Redwall limestone.

No. 14. Productus parvulus Winchell.

1863. Produotus larvula Winchell, Proc. Acad. Nat.
501. Phi ., p. 4.

1801. Produotus �arvalus Weller, Trans. st. Louis
lead. 301., vol. 11, p. 160, pl. 14, figs.
21-22.

I

1914. Produotus Parvulus Winchell, Weller, Ill. state
Geol. Surv •• Mon. 1. p. l2B, pl. 14, figs.
24-25.

Remarks: This little shell occurs in

large numbers in the Jerome Redwall, although not as a rule

well preserved, its small size, outline, profile, extended

hinge-line, and ears conform so nearly with the described

form that there is little doubt that ·it belongs to this

species.

Ocourrence: Upper Kinderhook, Lower

Burlington, Zone 4 Redwall limestone.
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lNo. 15, Produotus vim1nalfs White.

1858. Produotus setigerus? var. keokuk Hall, Geol.
Iowa, vol. 1, pt. 2, p. 639, pl. 19, figs.
4b-o.

1862. Produotus vlminalis White, Proo. Boston Soc.
Nat. kist., vol. 9, p. 29.

1883. Produotus semiretlcu1atus' Hall, Rep. N. Y.
Geol. for 1662, pl. (19),49, fig. 12 (not
11 and 13).

'

1892. ProduotuB semireticulatus Hall,and Clarke, Pal.
N. Y., vo!. B, pt. 1, pl. 18, -fig. 12 (not'/
11 and 13).

1914. Produotus viminalis White, Weller, Ill. stat·e
Geo!. 9urv., Mon. 1, p. 114, pl. II, figs.
6-11.

Remarks: The three fro. Jerome are, be

yond doubt, of the same species Weller des�ribes from the

Burlington and Keoku.k limestones. The somewhat flaring an

terior and laterial margins, small ears, closely orowded

spines, the narrow, conspiouously protuberant umbonal region,

and flattening of the shell from the u.mbonal region to the

anterior margin, are well expressed.

Ocourrence: Burlington, Keokuk, Zones2

and 4, Redwall limestone,.

No. 16. Produotus !E. Weller.

1914. Productus !,E. Weller, Ill. state Geol. Surv.,
MOli. 1, pre 18, fig. 16.

Remarks: The form is, as far as can be

determined from a comparison with figure shown by Weller,
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�the same species as Weller had, I jadge he hesitated in
.

placing it in the genus Echinoconchus on account of the ten-

dency to show radiating costae. The Jerome form shows the

same banding and outline and rib-like arrangement of the

spine bases that are protrayed in this pictured form.

Occurrence: Kinderhook, Zone 4 Redwall

1imest one.

No. 17. ProdactuB punctatus? (Martin)

1609. Anomltes ¥unotatus Martin, Petrefaota Derbleneia
p. S, p • 37, fIg. 6.

I

1836. Produotus punotatus? Morton, Am. Jour. Soi.,
29, p. 153, pi. 26. fig. 38. ,

1853. Prodaotus punctatas Shumard, Marcy's Rye. U. S.
Expl. Red River, LOUisiana, P. 201, pl. 1',.'
fig. 5, pl. 2, fig. 1.

1854. ProductuB tuuctatus Norwood and.Pratten, Jour.
Aced. Ha • ScI. Phil., Ill. p. 19.

1858. ProductuB !unctatus Marcon, Geol. N. Amer.,
p. 48, P • 6, fig. 12.

.

1866. Productus punotatus Geinitz, Carbon und Dyas
In Neb. p. 55.

186B. Produotus �unotatus McChesney, Trans. Chicago
Aced. SC1., 1, p. 27, pl. 1 figs. 10, 11.

1872. Productas punctatus Meek, Final Rep. U. s.
Geol. Surv., Nebraska, p •. 169, 'pl. 2, fig.
6; pl. 4, fig. 5.

1873. Productlls .jmneuatue Meek and Worthen, Geol.
�urv., Ill. 5, p. 569, pl. 25, fig. 13.

1875. Productus punctatus 'Uhite, Wheeler's Exp1. and

SurV., West lOOth Meridian, vol. 4, p. 114,
pl. 7, fig. 2.
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1883. Productus punctatus Hall, Second Ann. Rep. N.
Y. State Geol. pl. 50, fig. 14-16.

1884. Productus punctatus White, Thirteenth Rep.
state Geol. Indian, p. 124, pl. 27, fig8.1-3.

1887. Productus pnnctatus Herrick, Bull. Denison
Univ., vol. 2, p. 48, pl. 2, fig. 29.

1892. Produetus punctatus Hall and Clarke, Pal. N.Y.
vol. St pt. !, pl. 17 At fig. 21; pl. 19,
figs. 14-18.

1895. Produetus punctatus Keyes, Geol. Surv.t Mo.
vol. 6, p , 51, pl. 37, fig. 1.

1897. Froductus punctatus Smith, Froe. Am. Phil. Soc.
vol. 35, p. 29 (extract)

1914. Echinoconchus �. Weller? Ill. state Geol.
Surv., Mon. r; pl. 17, figs. 8-9.

Remarks: This form conforms in all re-

spects that can be observed from the illustrations, to Weller's

Echinoconchus !R.t which he did not describe. It also conforms

very closely with P. punctatus. This determination is ques

tioned largely due to the large rib-like rugations on the an

terior half of the shell and the irregularity of the bands

which are not as broad as those shown by P. punctatus. There

is at hand two fairly well preserved forms, one nea·rly entire,

the other· a fragment composing about one-half of the shell.

Occurrence: Upper and Lower Mississippian

Zone 4 Redwall limestone.

No. 18. ProductuB viminalis var. A.
--------- --------- ---

Description: Shell small, longer than
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'wide, the greatest width at aftterior margin. The largest

specimen has a length of 12 rom and a width of 10 mm.

Eedicle valve gibb�us, arched from the

umbonal region to the front margin with the posterior curva

ture more abrupt, the umbonal region narrow, conspicuously

protuberant beyond the hinge-line, the mesial portion of the

valve broadly flattened from the umbonal region to the front

margin, the lateral slopes curving abruptly to the lateral

and cardinal margins, the auriculations at the cardinal ex

tremities very small, the lateral and anterior margins

slightly flaring; no mesial sinus observed: beak pointed and

strongly incurved. Surface marked by rounded radiating costae

slightly less than one mm apart at the anterior margin, upon

the posterior slope the costae increase by bifurcation; upon

the posterior slope concentric markings cross the radiating

costae, these markings are strongest near the cardinal mar

gins, becoming faint across the median portion of the valve.

No evidence of spines could be seen. Shell structure thin.

Brachial valve not identified.

Remarks: This small shell has the charac

teristic of P. viminalis except Size, and in that, it is very

much smaller. Due to the delicate shell structure most speci

mens are crushed usually the median portion being flattened.

and the peak and umbonal region pushed inward.

Occurrence: Zone 4 Bedwall limestone.
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�o. 19. Productus !E. !.

Description. Shell small, wider than

long, greatest width near mid-length of shell, of quadrate

outline.

Pedicle valve gibbous" curvature nearly

equal in the anterior and posterior regions, the u.mbonal

region broad and protuberant beyond hinge line, the surface

gently convex transversely, the lateral slopes eurving abrupt

ly to the lateral margins, slightly inflected to the. cardinal

margins. Surface marked by fine concentric wrinkles on poster

ior portion, also by fine radiating costae, more or less reg

ularly rounded less· than one-half rom apart, which increase

by bifurcation, in the anterior half of the shell the costae

sometimes unite to form larger and more irregular costae giv

ing the shell a rather roughtened appearance. No evidence

of spines Observed.

Brachial valve not observed.

Remarks: This well preserved specimen

appears to be a small form of P. semireticulatus and has

the characteristic flattening in the median portion also

quadrate outline that seem to carry through with many of the

speoimens observed in this area.

Occurrence: Zone 4 Redwall limestone.
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rNo. 20. Productus .!Eo J!

Description: Shell about medium size,

longer than wide, greatest width in anterior part of the shell.

Pedicle valve gibbous, the umbonal region

broad and conspicuously protuberant beyond the hinge line,

mesial portion flattened and gently convex transversely, the

surface of the valve arched from the umbonsl region to the

front margin withka constant lessening of the convexity,

greatest convexity in umbonal ·region, the lateral slopes

curving abruptly to. the lateral and cardinal margins, the

auriculations at the cardinal extremities rather small and

somewhat inflated; the beak strongly incurved beyond the hinge

line: mesial sinus absent. Surface of the valve marked by,

large course ribs that originate well forward on the umbonal

region and pass to the anterior margin without division, fine

concentric lines, which are very noticeable on the posterior

region except on the beak: growth lines and spines are

scattered well over the surface and are easily observed.

Brachial valve too poorly preserved to

be described although its outline seems to be flat in pos

terior part and genticulate in the anterior portion.

Remarks: This form can be easily recog

nized by its course ribs and fine concentric markings upon

the otherwise smooth nmbonal region of the pedicle valve

and also by its rather large and numerous spines.

Occurrence: Zone 4 Redwal.l limestone.
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'No. 21. ProductuB !£. c.

Description: Shell thin, less than

medium size, length and width sub-equal, the hinge-line less

than greatest width.

Pedicle valve gibbOUS, greatest convexity

posterior to the middle, umbonal region broad and protuber

ant beyond the hinge-line, the surface slightly convex trans

versely and slightly sinuate in middle and anterior part, the

lateral slopes curving abruptly to the lateral margins, also

to the cardinal margins, the anterior slope with a very gentle

curvature sub-parallel with slope of umbonal region, toward.s

the oardinal extremities the valve is compressed to form

rather prominent ears; outline sub-quadrate; profile some

what gentlculate. Surface marked by fine more or less ir

regular, rounded, radiat�ng costae, about eight in a space

Of five mm in the middle of the valve; upon the posterior

portion of the shell are concentric wrinkles which are more

pronounced towards the umbonal region: irregular and deformed

ridges appear upon the anterior half of the shell giving it

a roughened character: spine bases scattered, mostly on the

anterior region, rather more numerous in the sinate portion.

Occurrence: Zones 2 and 4 Redwall lime-

stone.



-49-

�. 22. Productas !£ D.

Description: Shell very small, seldom

gver 3 or 4 mm in length, width and length sub-eqaal, great

est width near the mid-length of shell.

Pedicle valve gibbous, arched from um

bonal region to the front with the greatest curvature in the

posterior .portion, the nmbonal region narrow, protuberant

beyond the hinge-line, the lateral slopes curving abraptly

·to the lateral and cardinal margins. the ears small: mesial

sinus absent. Surfaoe marked only by small irregular and

inconspicuous nOde-like elevations. No spines, concentric

lines or radiating costae observed.

Remarks: In general size and outline

this small shell resembles Productus indianensis Hall. It

can be easily recognized by its small size and smooth appear-

anoe surface.

Occurrence: Zone 4 Redwall limestone.

Genus Echinoconchus Weller

No. 23. Echinoconchna alternatus (Norwood and Pratten)

1856. Productus alternatuB Norwood and Pratten, Jour.
lead. Nat. Soi. Phil., (2), vol. 3, p. 20,
pl. 2, figs. la-e.

1858. Productus vittatuB Hall, Geol. Iowa, vol. 1,
pt. 2, p. 639 •
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1863. Produotu8 !radatu.s Swallow, Trans. st. LOllis
Aoed. So ., vol. 2, p. 93.

,

1883. Productus alternatus Hall} Rep. N. Y. state
Geol. for 1862, pl. (18 ,49, fig. 14.

1883. Produotu8 vittatus Hall, Rep. N.Y. State Geol.
for 1682, pl. (18), figs. 15-17.

1892. Produotu8 alternatus Hall and Clarke, Pal. N.Y.
vol. a, pt. 1, pl. 18, fig. 14.

1892. ProductuB vittatus Hall and Clarke, Pal. N.Y.
vol. a, pt. 1, pl. 18, figs. 15-17.

1894. PrOdu.ctu8 vittatus Keyes, Mo. Geol. Surv.,
v 01. 5, p , 43.

Remarks: Determined from a well preserved

fragment showing one side and central position of a pedicle

valve. The character of the oonoentric bands and the out-

line as seen, conform to W�ller's description. There is a

well defined sinus and the umbonal region shows very promi

nent and protuberant.

Occurrence: Burlington, Keokuk? t st.

Louis and Zone 4 Redwall limestone.

No. 24. Eohlnooonchus ex aff,genevlevensis Weller.

1914. Echlnoconchus genevievensia Weller, Ill. state
Geol. Surv.,�on. I, p. 140, pl. 18, figs.
1-6.

Remarks: Differs from the described form

in having a longer hinge-line, more and narrower banda. less

elevated umbonal region, slightly less inflated, and a poorly

defined sinns. In most respects it agrees so closely to
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Weller's species that it must'be an allied form if not the

same species.

Occurrence: ste. Genevieve, Zone 4

Hedwall limestone.

Orthidae

Gen�s Rhipldomella Oehlert

No. 25. Rh1pldomella diminutiva Rowley.

1900. Rhi�idome11a diminutiva Rowley, Am. Geol.,
vol. 26 p. 261, pl. 5, figs 41-43.

1914. Rhipidome11a diminutIv8 Rowley, Weller, Ill.
state Geol. Surv., Mon. 1, p. 153, pl. 20,
figs. 9-18, 30-35.

Remarks: An examination of the internal

structure was not made, due to the difficulty of polishing

sections of such small forms, also due to the preservatIon

of the shells; however the small size, surface markings,

outli�e, and the presence of the rather ill-defined sinus

in the brachial valve were the means used in this determina-

iion. The internal examination of several other species of

Rhipldomella were made, so there cen be no doubt as to the

genus, even though some may be cast on the species.

Ocourrence: Upper Kinderhook, Lower

Burlington, Zones 1, 2 and 4 Redwall limestone.
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No. 26. Rh1pidomella dubia (�all)

1856. Orthls dub1a Hall, Trans. Albany Inst., vol. 4,
p. 12.

1863. Orthis cooperensls SWallow, Trans. st. Louis,
Aoed., Sol., vol. 2, p. 82.

1882. Orthis dubia Whitfield, Bull. Am. Mus. Nat.
Hist., vol. 1, p. 45, pl. 6, figs. 1-5.

1883. Orthls dubia Hall, 12th Ann. Rep. Geol. Sarv.,
Ind., p. 324, pl. 29, figs. 1-5.

1892. Orthis dubia Hall and Clarke, Int. to Study of
Brach., pt. 1, pl. 12, figs. 10-13.

1892. Orthis dubia Hall and Clarke, Pal. N.Y., vol.
B. pt. 1, pl. 6 A, figs. 18-22.

1894. Orthls dubia Keyes, Mo. Geol. Surv., vol. 5
p. 64.

1906. Rhlpidomella dubia Beede, 30th Ann. Rep. Geol.
Surv. Ind., p. 1303, pl. 22, figs. 1-4.

1914. Rhipidomella dubia (Hall), Weller, Ill. state
Geol. Burv., Mon. 1, p. 160, pl. 20, figs.
22-26: pl. 83, figs. 9-10.

Remarks: Some hesitation was necessary

in this determination due to the tendency of the Jeroma form

to be lesa elongated than the described species, but the

general configuration of the outline, close agreement of the

internal structure, marked flattening of the posterior por

tion of the pediole valve, short hinge-line and obsolete

oardinal ares, together with the deeper and more expressed

sinus of the ventral valve decided the writer that lt should

be placed with the above species.
•

Occnrrence: Keok�k, Warsaw, Salem, Zone

4 Redwall limestone.
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No. 27. Rhipidomella �erseyensis Weller.

1909. Rhlpidomalla jer8e�enSis Weller, Bull. Geol.
Soo. Am., vol. 2 t p. 295, pl. 12, figs.
8-10.

1914. Rhi�idomella jerseyensis Weller,Il1. state
Geol. Surv., Mon. 1, p. 157, pl. 20, figs.
36�43.

'

Remarks: One large specimen resembles

�. burlingtonensis except in the fineness of the striae and

the less elongated cardinal area, whic� lies nearly in the

plain of the valves. There is also a great similarity to

!i.. tenulcostata, which also ocours with the Jerome fauna and

18 discussed under �. tenuicostata.

Occurrence: Fern Glen formation, Zone

4 Redwall limestone.

No. 28. Rhipidome11a tenuicostata Weller.
.

1914. Rhipidomel1a tenuicostata Weller, Ill. state
Geol. Surv., Mon. 1, p , '158, pl. 20, figs.
27-29.

Remarks: This species agrees closely

with g. jerseyensis but differs externally from that species

in being proportionally more elongated and in the very slight

development of the mesial sinus in the brachial valve. In

ternally there 1s a marked difference in the character of

the cardinal process and socket plates. The cardinal pro

ceS8 ot�. jerseyensis being small and the socket plates

longer and more divergent, and in this species the cardinal
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prooess is large and strong and the plates short.

Ocourrence: Chouteau, Zone 4 Redwall

limestone.

No. 29. Rhipidomella oweni var.

1882. Orthis michelini (1) Hall, Rep. N. Y. state
Geo!.' for 1882, pl. (6) 36, figs. 19-21.

1892. Orthis (Rhip1dome1la) owen1 Hall and Clarke,
Pal. N.Y. vol. 8, pt. 1, p. 342, pl. 6,
figs. 19-21.

18�7. Orthis (R�ipidomella) oweni Hall, 14th Rep.
N.Y. state Geol., p. 341, pl. 4, figs. 24-26.

1914. Rhiridomella oweni Hall and Clarke, Weller, Ill.
Sate Geo!. Surv., Mon. 1, p. 151, pl. 21,
figs. 1-4.

Remarks: This shell varies from the type

form by being only about one-half as large and by having few

er and tess conspicu.oas growth lines. However, in other par

ticulars it corresponds very well and the writer believes

there is little doabt but that it is closely connected to

�. oweni. This is a very common form in the Jerome Redwall

ooeurring in large numbers in the lower horizons bat hard to

save due to their extreme thinness and to the softness of the

limestone.

Occurrence: Kinderhook, Zone 4 Redwall

limestone.
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�o. 30, Rhlpldomella burlingtonensis (Hall)

1868. Orthls michelini var. burlingtonensis Hall,
Geol. Iowa, vol. 1, pt. 2, p. 596, pl. 12
figs. 4a-b.

1874. Orthis michelini var burlingtonensis? White
Prelim. Rep. Inv. Foss., p. 17.

1892. Orthis burlingtonensis Halland Clarke, Pal.
rt. Y., vol. 8, pt. 1, pl. 6A, fig. 13.

1892. Orthis (Rhipidomella) buxlingtonensis Hall and
Clarke, Pal. N.Y., vol. 8, pt. 1, pl. 20,
figs. 5-6.

1894. Orthis bUr11n!tonensis Keyes, Mo. Geol. Surv.,
vol. 6, p. 3, pl. 38, fig. 7.

1914. Rhl1idome11a burlingtonensis (Hall), Weller,
I 1. state Geol. Surv., Mon. 1, p. 149, pl.
21, figs. 5-7; pl. 83, figs. 7-8.

Remarks: Resembles�. oweni, but has

a much more p�ominent umbo on the pedicle valve and a lese

defined sinus on the brachial valve. The striations are

larger than those of �. jerseyensis which it somewhat re

sembles. The distinctly punctate appearance of the shell

is characteristic. It tends to be more pentagonal in outline

than Weller's form but in the whole it agrees so closely that

it is believed to belong to this species.

Occurrence: Burlington, Zone 4 Redwall

limestone.

No. 31. Rhipidomella !E. !.

Description: Shell small, sub-pentagon-
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a1 in outline, the length and-width sub-equal, the hinge

line much shorter than the greatest width, the cardinal ex

tremities rounded.

Pedicle valve depressed convex, the median

portion broadly flattened from the beak anteriorly, the sur

face curving rather abruptly to the cardinal .margin and more

gently to the lateral and anterior margins, slightly com

pressed towards the cardinal extremities: mesial sinus origi

nating· near the mid-length of the valve, becoming broad and

shallow in the naterior region where it ismightly ronnded
--

and ill-defined laterally; the beak small, pOinted, and only

slightly Incurved; the cardinal area is small, moderately

incurved, of moderate height, and is not very sharply de

fined at its lateral margins. Internal characters not ob-

served.

Brachial valve a little deeper than the

pedicle and more regularly convex, the surface curving rather

abruptly to the cardinal margins and more gently to the later

al and anterior margins; the beak small, obtusely pointed,

and not incurved. Internal characters not observed. No

mesial sinus.

The surface of both valves marked by fine

rounde·d radiating costae which increase by bifurcation. More

or less conspicuous, concentric lines of growth are also

usually present.
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Remarks: -This form conforms more closely

to lie thiemei than to any other. It varies, however, in out

line from the forms described by White and Weller in the dis

tinotly pentagonal outline and in the mesial sinus of the

pedicle valve being broader. less sharply defined and more

anteriorly located. The general resemblance is more nearly

to the form White describes.

Occurrence: Zon e 4 Redwall limest one.

No. 32. Rhlpidomella �. B

Description. Shell small, sUb-peneta

gonal in outline, longer than wide, greatest width slightly

posterior to the middle, hinge-line equal to about one

half the width of the shell, cardinal extremities rounded.

Pedicle valve most convex posterior to

the middle compressed towards oardinal extremities; the

beak small, a little incurved, rather prominent, slightly

extended beyond that of opposite valve, the mesial amue

very faintly defined in the anterior portion a! shell: the

specimen shows two well defined growth lines.

Brachial valve nearly equal in oonvex

ity with the pedicle valve, greatest convexity posterior to

middle: the sharply defined, deeply angular, mesial sinus

originates in the umbonal region, becoming wider, deeper,

and more angular as it continues towards the anterior
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rmargin.

Remarks: This little shell is easily

distinguished by its small size, pentagonal outline, promi

nent umbonal region, and the sharply defined angular sinus

in the brachial valve. This description is from a well pre-

served whole form and several fragments.

Occurrence: Zone 4 Redwall limestone.

Genus Schizophoria King

No. 33. Schlzophoria swallovi Hall

1848. Orthis resupinata Christy, Letters on Geology,
pl. 3, figs. 1-2.

1858. Orthis swallovi Hall, Geol. Iowa, vol. 1, pt�
2, p. 597, pl. 12, figs. 5a-b.

1883. Orthis swal10vl Hall, Eep. N.Y. st�te Geol.
for 1882, pl. (6) 36, figs. 23-24.

1892. Orthis swallovi Hall and Clarke, Pal. N.Y.,
vol. B, pt. I, pl. 6, figs. 23-24.

1894. Orthis swallovi Keyes, Mo. Gaol. Surv., vol.
6, p. 63, pl. 38, fig. 5.

1914. Schizophoria swallovi (Hall), Weller, Ill.
State Geol. Surv., Mon. 1, p. 167, pl. 22,
figs. 1-6.

Remarks: This form is so characteris-

tlcally �. swa110vi that- it is considered one of the few

forms, f.rom Jerome, that do not show some variation from the

types. All of the speoimens of this genus, from Jerome, show
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�

an evident relationship to §.-swallovl in the form and

character of the brachial valve and the distinction between

the species, which has lead to their separa�ion, is in the

variationg of the pedical valve.

Occurrence: Buxlington, Zones 2 and 4,

Redwall limestone.

No. 34. Schizophoria sedallensl� Weller

1914. Schizophoria sedaliensis Weller, Ill. state
Geol. Surv., �on. 1, p. 164, pl. 21 figs.
28-32.

Remarks: This species conforms very

closely to the form described and illustrated by Weller.

The specimen from Jerome was a fragment of.nearly a complete

ventral val'e wi th the umbonal region of the. dorsal attached.

Occurrence: Upper Chouteau, Zone 2

Redwall limestone.

No. 35. Schizophoria !E. A.

Description: Shell resupinate, of

medium size, length and width sub-equal, outline sub-circu

lar, profile sub-semicircular, the cardinal extremities

rounded.

Pedicle valve nearly flat from the um-
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�onal region to t�e lateral and anterior· margins, umbo sharp

ly bent to nearly right angles to the plain of the valve, as

is also the postero-lateral and cardinal marginal regions
,

where the shell is abruptly curved downward so as to form

a sort of overlap from the cardinal extremities to the beak.

These flattened overlaps are nearly straight and meet at the

beak at an angle of about 1200• The umbo broad, the beak

small and pointed. The cardinal area small, its lateral

margins well defined, lying nearly in the plain of the valve.

Internally the dental plates are short, the muscle scars de

fined by �idges that continue from the dental plates, the

muscle scars extend less than one-half of the valve, a median

ridge divides the scars.

Brachial valve strongly .convex, nearly

semi-circular in profile, circular in - outline ,_ in fact the

valve is sub-hemispherical with median portion of the valve

slightly flattened by an ill-defined mesial sinus which ex

tends from the umbonal region towards the anterior margin

where it is widened,and scarcely visible; the beak small,

pOinted, and uncurved, nearly meeting that of the OPPOSite

valve, the cardinal area small, cardinal margin concaved

by the overlapping tendency of the pedicle valve. Internal

ly the socket plates are prominent, widely divergent, the

cardinal process small and does 'not extend along the median

line as a median rib or septum; the musoular scars not ob-
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!Served.

The surfaoe of the valves marked by

radiating costae.

Remarks: This speoies is very exoep

tional in its oharaoteristios and easily reoognized by its

sub-hemispherical shape, and the overlapping appearance of

the sharply bent postero-lateral and umbonal regions.

Ooourrence: Zones land 4, Redwall

limestone.

No. 36. Sohizophoria !£. B.

Description: Shell from medium size to

large. resupinate, width and length sub-equal, sub-ellipti

cal in outline, the hinge-line about one-half the greatest

width, the cardinal extremities rounded.

Pedicle valve most convex near the umbo,

the surface curving rather abruptly to the cardinal margins

and more gently to'the lateral and anterior margine, slight

ly compressed close to the cardinal extremities; mesial sinus

replaced by a slight elevation which extends from the um

bonal region to past the middle of the valve where it beoomes

flattened as it approaches the anterior margin; umbo promi

nent with the beak rather small and but little incurved;

cardinal area small, its lateral margins well defined, curved
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rand nearly at right angles to· the plain of the valve in

the flat'ter portion. Internally there is a raised ridge

which divides the muscle scars and estends nearly to the

middle of the valve, teeth eupport ed by short dental lamellae:

muscle scars rather narrow and. extend about one-third the

length of the valve, rounded in anterior portion.

Brachial valve rounded, strongly ventri

cose, fuller on the umbo: middle of the valve depressed to

form slightly defined mesial sinus, extending from the um

bonal region to the anterior margin: umbo prominently large,

beak small and incurved: area rather large, lying nearly

in the plain of the valve.

Surface of both valves marked by fine,

rounded, radiating costae of nearly uniform size, which in

crease by bifurcation and intercalation: coreeing the radiat

ing costae are concentric lines of growth.

Remarks: This ie a very common form in

the Redwall limestone in this area. The dorsal valve is

typically the form Hall and Whitfield have described, from

the Oquirrh Mountains, Utah, as Orthis resupinata? Martin.

The fact that they did not have the ped

icle valve prevents the identification of this species with

the one they. described. It is very probable that they are

either the same or closely related species.

Occurrence: Zone 4 Redwall limestone.
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TELOTREMATA

Rhynchonellidae

Genus Camarotoechia Hall and Clarke

No. 37. Camarotoechia metallica? (White)

1874. Rpynchonella metallica White, Exp. and Sarv.,
West lOOth Merid., Prelim. Rep. Invert.
FOBS. 20.

1877. Rhynchonella meta11ica White, U. S. Geol.
��rv., west looth Merid., p. 129, pl. 10,
figs. lOa, b c and d

Remarks: The form is a poorly preserved

pedicle valve, but its outline and general characteristics

agree so closely to White's description that, it is be

lieved to belong to that species. It appears to be a com

mon form in the lower Mississippian of Southern Arizona and

this helps justify the determination.

Occurre�ce: L. MiSS., Zone 4 Redwall

limestone.

No. 38. Camarotoechia e1egantula? Rowley

1900. Camarotoechia elegantula Rowley, Am. Geol.,
vol. 25, p. 264, pl. 5, figs. 44-47.

1914. Camarotoechia e1egantula Rowley, Weller, Ill.
state Geo!. S_urv., Mon. 1, p , 177, figs.
1-8.

Remarks: This little specimen greatly
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,resembles C � Miller from the Lake Valley limestone of

New Mexioo. but more closely to the species with which it is

placed. It is �egretted that typical specimens from the

type localities are not at hand so a distinction can be ac

curately made. The Jerome forms are somewhat sq�eezed and

are slightly smaller than the illustrated types.

Occurrence: Lower Burlington, Zone 4

Redwa 11 limest one.

Genus Wilsonia Kayser

No. 39. Wilsonia? !E. A.

Description: Shell small, length and

width sub-equal, s�bov8te in outline, the greatest width

near mid-length of the shell, the postero-lateral margins

slightly Incurved, the antero-lateral margins rounded.

Pedicle valve convex in the umbonal

region, the sufface curving abruptly to t'he postero-lateral

margins, gently convex from the umbonal region to the antero

lateral margin, and arched in a gentle convex ourve from the

umbonal portion to the front margin along the median line

of the valve with the posterior curvature more abru.pt than

the anterior; mesial sinus originating near the middle of

the valve, becoming deeper and more distinct aa it passes

anteriorly, ending in a lingu.al extension which is rather
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'sharply rounded: the beak smail, pointed, incurved; the

4eltbyriwm and deltidial plates obscured: plicatlons simple,

originating at the beak. rounded, becoming sub-angular to

wards the front, two occupying the sinus, with four upon

eaoh lateral slope which become successively smaller to�·

warde the cardinal extremities; internal structure not ob

served.

Brachial valve less strongly convex than

the pedicle, the greatest convexity anterior to the middle,

near the front margin, distinctly flattened in the middle

of the valve. the curvature more convex to the antero-lat

eral margins; mesial fold only slightly raised near the

anterior margin, 1n the umbonal �egion a mesial depression

is present; the beak strongly incurved beneath that. of the

OPPosite valve: the plioations similar to those of the

pedicle valve, and alternating with them: internally there

is a median septuna.

Remarks: This form is distinquishe4 by

the thin linqual extension and few and large plications.

Occurrenoe: Zone 4 Redwall limestone.
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Genna AllorAYnchus Weller,

No. 40. Allorhynchus? !£. !.

Desoription: Shell small, sub-triangu

lar'in outline, length and width subequal, greatest width

near the mid-length, the postero-Iateral margins nearly

straight, �he antero-Iateral margins curved, the anterior

margin trunoate.

Pedicle valve convex posterior to the

middle, the surfaoe arched from front to beak and also

transversely along the line of greatest width, but poster

iorly the curvature to the lateral margins is more abrupt,

towards the beak the edge of the shell, along the postero

lateral margins, is abruptly inflected to form a pseudo

cardinal area, near the anterior margin the curvature in

creases so as t� meet the opposite margin at nearly a right

angle to the,plane of the valves; meSial sinus entirely

obsolete posteriorly where it is replaced by a slight mesial

elevation which is not differ,entiated laterally from the

lateral slopes of the valve, towards the front, anterior to

the mid-length, the valve is flattened into a broad shallow

sinus: the beak is small, pointed, scarcely incurved and

produced posteriorly in a nearly horizontal direction:

delteyriu.m not observed al�hou.gh a small foramen appears on

the lower part of the beak: each lateral slope marked by

six, Simple, sub-angular plications which originate at the
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�eak and inorease in size as they pass anteriorly also as

they approach the sinus, the sinus is marked by four pli

cations the center two being larger and medianly grooved

anteriorly, the outside ones being smaller and unprooved:

conoentrio markings very faint and ill-defined.'

Brachial valve less convex than the

pedicle, the greatest convexity posterior to the middle,

anteriorly the surface corves gently to the anterb�lateral

and anterior margins, posteriorly the surface curvea gently

from this median line laterally and then' rather abruptly

8S it approaches the postero lateral margins: mesial fold

originates near the mid-length and is only slightly elevated

at anterior margin, marked by three large center and two

smaller outside plications, there is a distinct depression

which extends from the beak to the middle of the shel�: beak

is sharply Incurved beneath that of the opposite valve; the

pllcatlons of the lateral slope similar to those of the

pedic le valve.

Remarks: The above descripti�n was from

a small, well preserved, whole shell. The study of the,

internal structure was not possibl� as only the one form was

at hand, therefore the genus could not be determined pO,si
t!vely.

Occurrence, Zone 4 Redwall limestone.
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Genus Rbynchopora King

No. 41. Rbynchopora hamburgensis Weller

1910. RbynChoxmra hambur�ensis Weller, Bull. Geol.
� 0 c • ., V 01. 2 , p. 515, f1 g • 17.

1914. Rhynchopora hamburgensis Weller, Ill. state
Geol. Surv., Mon. I, p. 228, pl. 29, figs.
19-30.

Remarks: Th1s speoies resembles Camaro

toechia chouteauensis Weller, in size and general form. The

internal form as sketched below is evidently that of R.

hamburgens1s and as its other characteristios agree it is

so placed.

Oocurrence: Kinderhook, Zone 2 Redwell

limestone.

Sketohes of transverse section through

the umbonal region. Shows the internal structure.

@

�
'---J!
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mo. 42. Rhynohopora persinuata (Winohell)

1865. RAlnohonella persinuata Winchell, Proc. Aced.
Nat. Sci. Phil, p. 121.

1881. Camarophoria oocidentalis Miller, lour. Cinn.
Soo. Nat. Hist., vol. 4, p. 313, pl. 7, figs.
7-76.

1901. Camarotoechia persinaata Weller, Trans. st.
Louis Aoad. sol., vol. 11, p. li7, pl. 19,
fig. 6.

1914. Rbynohopora persinuata (Winohell). Weller, Ill.
State Geol. Surv., Mon. 1, p. 233, pl. 30,
figs. 1-6.

Remarks: This shell has a very finely

punotate structure. In general the external characters are

very similar to �. persinuata and�. oooidentalis, except

that the posterior portion is lightly more angular in out

line than in these described for�s. The variation is not

sufficient to alter the writers opinion on the correctness

of the determination.

Occurrenoe: Kinderhook, Zone 4 Redwell

limestone.

No. 43. Rbynchopora pustulosa (White)

1860. Rhynchonella fustulosa White, Jour. Boston
Soc. Nat. Hlst., vol. 7, p. 236.

1894. Rh{nChOPOra pustulosa Hall and Clarke, Int.
o Study of Brach., pt. 2, pl. 44, figs.
26-29.

1895. Rhynchopora pustulosa Hall and Cla,rke, Pal.
N.Y., vol. 8, pt. 2, pl. 58, figs. 1-4.
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1901. Rbynchopora pustulosa Weller, Trans. st.Louis
Acad. Sci., vol. 11, p. 157, pl. 13, figs.
4-6.

1904. Rbynchopora nustulosa Greger, Am. Geol., vol.
33, pp. 29 -299, figs. 10-12.

1910. Rhynchopora pustulosa Weller, Bull. Geol. Soc.
Am., vol. 21, p. 514, fig. 16.

1914. Rhynchopora pustulosa (White) Weller, Ill. state
Geol. Surv., Mon. 1, p. 230, pl. 29, figs.
14-18: pl. 24, fig. 82.

Remarks: This form appears to be variable:

the fqrm shown by Hall and Clarke, has a muoh shorter beak

and umbonal region than the Jerome form although the other

characters agree very closely: also this shell is slightly

more gibbous in the posterior portion of the brachial valve

than the forms shown and described by Weller, also Gregor.

The Jerome form has a punctate shell structure. In general

the variance is not sufficient for the writer to question

his determination as all the Jerome forms vary from the types.

Occurrence: Kinderhook, Burlington,

Zone 4 Redwall limestone.

Genus Rhynchotetra Weller

No. 44. Rbynchotetra n. !£.
,rr

Description: . Shell below medium size,

strongly pllcated, nearly triangular in outline, ouneste

posteriorly, length and width subequal, the greatest width
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ranterior to the middle.

£edicle valve gently arched from the

beak to the front, greatest curvature in the posterior por

tion, nearly flat anterior to the middle, the postero-lat

eral margins abruptly deflected towards the opposite valve,

the deflected portion forms a flattened or concave region

on each side of the beak: mesial sinus essentially obsolete;

beak small, pointed, slightly incurved: the umbonal region

with a median septum internally, the surface of the valve

marked by six large angular piications of which three extend

to the beak, being very strong in the anterior portion and

grow fainter and more rounded as they approach the beak, the

first plicat10ns on each side of the median groove are

strongest, the second plications originate, not at the beak,

but 1n the posterior half of the shell and are less strongly

developed than the first, the lateral plications are small

and less well defined but extend to the umbonal region, the

furrows separating the plications are all broad and rounded

in the bottom.

Brachial valve depressed convex, similar

1n form to the pedicle, the surface very gently arched to

the anterior and antero-lateral margins, nearly flat in the

posterior portion, the postero-lateral margins abruptly de

flected to meet the similarly deflected margins· of the oppo

site valve and form a part of the flattened regions on each
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islde of the beak; mesial fold-obsolete; beak small, pointed'
and lncurved beneath that of the pedicle valve.

Remarks: The anterior margins meet in

a sharp angle in the yound forms but in maturity the anter

ior margin becomes abrupt and flat although never very much

thiokened. The surface markings consist of minute radiat

ing striae, conspicuous between the plications. Lines of

growth show at varying intervals and also very faint con

centrio markings between the growth lines.

A sketch is shown of the internal struc-

ture. x �

m
I

.�'., -

�
'1

C', �7)
7

This shell is quite common in the upper portion of the

Jerome limestone but is ra�ely well preserved •. The above

description was made from one nearly whole young and sev

eral nearly complete valves. It differs from the mOre com

mon forms by its large and few plications, small size.

triangular outline, and rather flattened valves.

Occurrence:Zone 4 Redwall limestone.
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Genus Dieiasma King

No. 45. Dielaama osceolensis? Weller

1914. Dlelasma osceolensis Weller, Ill. state Geol.
Surv., Mon. 1, p. 260, pl. 33. figs. 1-3.

Remarks: This brachial valve probably

belongs to this species although it is somewhat smaller than

the illnstrated type. It conforms very well as to outline,

profile and other characteristics that can be observed from

a single specimen.

Occurrence: Lower Burlington, Zone 4

Redwall limestone.

No. 46. Dielasma !E.

Description: Shell below medium size,

elongate sub-ovate in outline, much longer than wide, great

est width anterior to the middle.

Pedicle valve rather strongly convex,

greatest convexity posterior to the middle, the surface

arched longitudinally from the beak to the front with the

curvature becoming greatest in the posterior part, from the

wnbonal region the surface is quite strongly convex to near

the postero-lateral margins, where it is more abruptly in-

fleeted towards the cardinal extremities, toward the antero

lateral margin the curvature is more gentle, also towards

�he anterior margins the curvature is gentle to near the
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margin where it is abruptly increased, thus giving the sherl

a rather bluntly rounded anterior portion; mesial sinus ob

solete; beak strongly incurved, pierced by a large circular

foramen, the deltidlal plates hidden by the incurvature of

the beak.

Brachial valve less convex than the

pedicle, the greatest convexity near the umbonal region, the

surface curving rather strongly from the median line to the

postero-lateral margins and more gently to the antero-lateral

and anterior margins; mesial portion of the valve not differ

entiated from the general convexity of the valve: the beak

acutely pointed and incnrved beneath the pseudodeltidium of

the OPPOSite valve. Internally a muse Le bearing plate 11es

between the crural plates, which extends well forward into

the valve.

Surface of both valves nearly smooth

except for concentric gfowth wrinkles which are hardly more

than lines. Shell structure finely punctate.

Remarks: This shell is characterized by

its almost circular outline transversely, and by the blantly

curved anterior margin. It is probably related to D.

osceolensis but it is more evenly rounded and considerably

more narrowly elongated in outline, also much smaller in size.

Occurrence: Zone 4 Redwall limestone.
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Spiriferidae

Genus Spiriferina d'Orbigny

No. 47. Spiriferina? !£. A

Description: Shell small broader than

long, the greatest width along the hinge-line, the cardinal

extremities angular.

Pedicle valve most convex posterior to

the middle, the umbo prominent, and narrow, the surface

curving abruptly to the oardinal margin and more gently to

the anterior margin, compressed towards the cardinal ex-

tremities.; the mesial sinus sharply defined, originating

at the beak, of moderate width, widening but little as it

passes towards the anterior margin, rather deep, marked by

a median plication which originates in the umbonal region:

the bounding pllcatlons larger and more prominent than those

of the lateral slopes. the beak small. pOinted and

incurved,!,cardinal area of moderate height� concave with the curva

ture increasing towards the beak, lateral margins sharply

defined; each lateral slope marked by eight rounded, simple

plications, the first originating from the side of the bound

ing plication of the sinus about mid-length of the valve, the

second originates near the beak and the rest form a narrow

margin that follows the lateral margin of the cardinal area,

the plicati-ons grow slightly fainter as they approach the

cardinal extremities; the internal structure not Observed.

Brachial valve not observe4.
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Remarks: -The shell was poorly preserved.

No puntations could be seen but there did appear to be some

indistinct evidences of spine bases and there was a number

of pits observed, between the pllcations, that�nded to be

arranged in concentric rows. In outline and general form

it resembles �. spinosa.

Ocourrence: Zone 4 Redwall limestone.

No. 48. Spiriferina !£. B.

Description: Shell small, broader than

long, greatest width apparently near or at the- hinge-line.

Pedicle valve most convex posterior to

the middle, the umbo prominent and narrow, the surface curv

ing abruptly to the cardinal margin and mora gently to the

anterior mar-gin, probably slightly compressed towards the

cardinal extremities; the mesial sinus sharply defined,

originating at the beak, widening as it passes anteriorly,

the depth increasing at the same time, sub-angular in the

bottom, �he bounding plications large and rounded: the beak

small, sharply pointed and incurved: cardinal area high, con

oave with the curvature increasing towards the beak, lateral

nargins w,ell defined, rounding slightly into the lateral

slopes of the valves; each lateral slope marked by about

5 simple sub-angular plications which originate along the
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cardinal margins.

Brachial valve not observed.

Remarks: Surface covered by irregularly

arranged small tubercules which are apparently the basis of

numerous spines. The preservation of· the shell is such that

it is impossible to detect puntations. This description is

from two fragments.

Occurrence: Zone 4 Redwall limestone.

No. 49. Spiriferina � Q.

Description: Shell small, broader than

long, the greatest width near or at the hinge line.

Pedicle valve with a broad umbo, the

surface curving rather gently towards the anterior margin

and cardinal extremities; mesial sinus originating at the

beak, prominently outlined by two large rounded plications

and marked by a median plication that originates in the

middle portion of the shell; the beak small, pointed, in

curved, and not very prominent; the cardinal margin of

medium height; the lateral slopes marked by about 6 Simple

ronnded plications which originate along the cardinal mar

gin, decreasing in size as they approach the cardinal extrem

ities. Internal structure not seen.

Brachial valve unobserved.
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Surface of the valve covered by fine

tubercles which are probably the bases of small spines they

are numerous and irregularly arranged. It was not possible

to detect any evidenc� of a puntate shell structure.

Occurrence Zone 4 Redwall limestone.

Spiriferidae

Genus Spirifer Sowerby

No. 50. Spirifer rowleyi Welle�.

1909. Spir1fer grimesi Weller, Bull. Geol. Soc. Am.,
vol. 20, p. 304, pl. 13, figs. 1-2.

1914. Spir1fer rowleii Weller, Ill. state Geol.
Surv., Mon. ,p. 360, pl. 53, fig. 3; pl.
54, fig. 2.

Remarks: This species is closely allied

with S.. gr imes! and certainly be longs in the sam e gr oup , The

narrow umbonal region and more pointed beak, and its narrower,

deeper, more sharply defined mesial sinus place this form in

the new species described by Weller as S. rowleyi.

Occurrence. Lower Burlington, Upper

Kinderhook, Zone 4 Redwall limestone.

No. 51. Spirifer albapinensis? Hall and Whitfield.

1
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1877. Spirifera albapinensis Hall and Whitefield,
King's U. S. Geol. Expl., 40th Parl.� 4,
p , 255, pl. 4, fig. 7.

Remarks: The Jerome form conforms very

closely to the species, described by Hall and Whitfield, in

all respects except the bounding plications of the sinus,

which although they bifurcate, as shown in fig. 7, are

smaller and slightly less prominently defined.

Occurrence: L. Miss. Zone 4 Redwall

limestone.

No. 52. Spirlfer centronatus Winchell.

1865. Spirlfer centronatus A. Winchell, Pree. Acad.
Nat. Sci., Phil., p. 118.

1875. Spirlfer centronatus White, Wheeler's Expl.
Surv., Vi. lOOth Merid., v ol , 4, p , 86, pl.
5, fig. 8.

1875. Spirifera (Tri�onatreta) biplicata (Hall?)
Meek, Pal. Onio, vol. 2, p. 290. pl. 14,
fig. 5.

1877. Spirifera centronatus Hall and whitfield,
Xing's U. S. Geol. Expl. 40th Parl., vol.
4, p. 254, pl. 4, figs 5-6.

1899. Spirlfer eentronatus. Girty, U. S. Geol. Surv.,
Mon. 32, pt. 2, p. 547, pl. 70, figs. 3a-
3d.

1901. Spirifer centronatus Weller, Aced. Sci. st.
Louis, Trans., vol. 11, p. 163, pl. 14,
figs 3-4.

1903. Spirifer centronatu8 Girty, U. S. Geol. Surv.,
Prof. Paper 16, p. 285.

Remarks: This well preserved ventral
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rvalve comes from the lower, massive member of the Jerome

Redwall and is typically the species Hall and Whitfield have

described from the Wahsatch limestone. Dry Canon Oquirrh

Mountains, and Wahsatch Range, Utah. It does not agree

with White's form from Nevada which is the type found in

the lower MisSissippian of SOtltheaste·rn Arizona, which has

a large number of plications on the wings and in the mesial

sinus and also differs considerably in the general shape and

outline.

Ocourrence: Madison limestone; Zone

2 Redwall limestone.

No. 63. Spirifer � louisianensis Rowley.

1900. Spirifer louisianensis Rowley, Am. Geol.,
vol. 25, p. 262, pl. 5, figs. 18-20, 64.

1914. Spirifer louisianensis Rowley, Weller, Ill.
state Geol. Surv., Mon. 1, p. 322, pl. 40,
figs. 1�23.

Remarks: This small form shows the very

deep pedicle valve, with its greatest convexity well up on

the umbonal region, the fine concentric striae, and also the

narrow sharply defined sinus. These charaoteristic features

combined with its conformity in outline and surface markings

justify this determination.

Occurrence: Upper Kinderhook, . lower

Burlington, Zone 4 Redwall limestQne.
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�o. 54. Spirifer centronatus yare (a).

Description: Shell medium to large,

longer than wide, greatest width along hinge-line, cardinal

extremities acutely angular.

Pedicle valve strongly convex in pos

terior portion, becoming less convex as the anterior margin

is approached; shell rather gibbous in umbonal region, slop

ing �uite steeply to the lateral margins, steeply towards

the cardinal margins: the surface compressed towards the

cardinal extremities which are sharply angular; beak small,

pointed and incurved: cardinal area narrowly triangular,

arched, the lateral margins, sharply defined, sloping from

the beak to the cardinal extremities, marked by fine vertical

lines; lateral slopes marked by 18 to 20 rather coarse,

simple, semi-rounded plications that become faint towards

the cardinal extremities, the first plication originates

from the bounding plications of the sinus, the others origi

nate near the beak: mesial sinus originates at the beak and

continues to the front, well defined, although shallow and

nearly flat in the bottom, marked by a median plication which

starts in the umbonal region and passes to the anterior mar

gin either as a simple plication or bifurcating posterio� to

middle of the 'Valve, . on each side are two. slightly sma lier

plications that originate from the bounding plications, the

first pair separating from the bounding plication well up
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on the apical part, posterior "to the point of origin of the1

median plication.

Brachial �alve not observed.

Sarface of shell marked by rather incon

spicuous lines of growth.

Remarks: This determination was made

from two fairly perfect pedicle valves. This form is dis

tingu.ished from S. centronatus Winchell by being larger,

considerably more gibbous in umbonal region, having greater

convexity and a more incurving apical region and beak.

Occurrence Zone 4 Redwall limestone.

No. 55. Spirifer centronatus var. (b)

Description: Shell about medium size,

wider than long, greatest length along the hinge line,

cardinal extremities acutely angular, sub-semicircular to

sUb-triangular in outline.

Pedicle valve most convex posterior to

the middle, the surface curving abruptly from the umbonal

region to the cardinal margin on each side of the beak,

curving more gently to the sntero-Iateral margins and be

coming compressed towards the cardinal extremities giving

them 8 slightly upturned appearance, an ill-defined oblique

Sinuosity passes from the cardinal margin on 6'8Ch side of
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the beak to just in front of -the cardinal extremities: beak1

small, pointed, incurved; umbonal region narrow; cardinal

area of moderate height, arched, becoming more curved to

wards the beak, lateral margins sharply defined, sloping from

the beak to the cardinal extremities in nearly straight

lines, marked by vertical lines, delthyrium very broadly

triangular: lateral slopes convex towards the middle of the

valve, becoming compressed towards the cardinal extremities,

each marked by 13 to 15 rounded, simple plications which

grow successively fainter towards the cardinal extremities,

becoming quite obsolete distally, the first plication on

each side of the sinus originati�g from the bounding pli

cation near the center of the valve and 1s smaller than the

others; mesial sinus shallOW, rounded in the bottom, defined.

to the beak, marked by a median plication which originates

near the beak and passes to the anterior margin either as

a simple plication or bifurcating near the middle of the

valve, on each side is a plication which originates from

the inner margin of the bounding plication; bounding pli

cations larger than the others.

Brachial valve more convex than the

pedicle, greatest convexity posterior to the middle: mesial

fold defined to the beak by a pair of furrows deeper· and

stronger tha.n those between the other plications, becoming

less sharply defined anteriorly, slightly elevated above the
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·general surface of the valve through its entire extent

marked by four Or five plications similar to those on the

lateral slopes which originate from a single one at the

beak: lateral slopes marked by plications similar in form

and number to those of the pedical valve.

The surface of both valves marked by

faint growth lines becoming mare frequent near the lateral

extremities.

Remarks: This species was described

from two good halves of pedicle valves and half of a per

fect whole form.

Occurrence: Zone 4 Redwall limestone •.

No. 56. Spirifer centronatus yare (c).

Description: Shell small, wider than

long, greatest width close to or along the hinge line,

cardinal extremities acutely angular or rectangularly rounded.

Pedicle valve rather strongly convex, the

greatest convexity posterior to the middle, beak pOinted

and incurved; cardinal area concaved, becoming more curved

towards the beak, its heighth about two mm, the inferior

portion sloping posteriorly at an angle of about 135 de

grees to the plane of the valve, the lateral margins sharp

ly defined and curving gently downward, becoming sub-parallel
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"to the hinge line toward· the ·cardinal extremities: lateral,

slopes of the valve convex except towards the cardinal ex

tremities where the surface is compressed, surface of each

lateral slope marked by 9 to 11 simple, rounded plications,

those on the cardinal margin being fainter than the others:

mesial sinus originating at the beak, angular and sharply

defined at first, becoming rounded in the bottom and of

medium depth anteriorly near the beak a median plication

originates in the sinus and continues without division to

the lateral margin: on each side of the median plication

there is a single plication weaker than the median one,

which originates in the biforcation of the lateral bounding

plication of the sinus; in several examples a second pli

cation is present on one or both sides, which originates

through a second biforcation of the bounding plication near

er to the anterior margin.

Brachial valve less convex than the

pedicle, the gre�test convexity posterior to the middle,

the surface sloping more abruptly to the cardinal margin

and becoming somewhat compressed towards the cardinal ex

tremities: mesial fold sharply defined to the beak, at

first scarcely elevated above the general surface, becoming

gradually elevated anteriorly where it is rounded and of

moderate height, it is marked by a median furrow to corres

pond with the median plication of the sinus, and has two
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pllastlons on each side; lateral slopes marked by plica

tions similar to those of the opposite valve in form and

number.

The surfaoe of both valves marked by

fine ooncentric markings which are more conspicuous anterior

ly, and by·stronger growth l1nes: also by exceedingly minute

longitndinal striae.

Remarks: There is some resemblenoe

to Hall's Sp1rifer keo�uk var but the ornamentation is dif

ferent and the mesial fold less elevated anteriorly.

Ocourrence: Zones2 and 4, Redwall lime-

stone.

No. 57. Spirlfer centronatus var (d)

Desoription: Shell of medium size,

wider than long, greatest width along or near the hinge

line, the cardinal extremities angular or rounded, marginal

outline sub-circular.

Pedicle valve strongly o onvex , the

greatest convexity posterior to the middle, umbonal region

broad and gibbOUS, extending conspicuously beyond the hinge

line, surface sloping from the wnbonal region abruptly to

the cardinal margin and mOre gently to the antero-lateral

margins, somewhat compressed towards the cardinal extremi

ties: beak pointed and uncurved; cardinal area concave with
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·ourvature increasing towards the beak, inferior portion lyi�g

almost in the plane of the valve, the lateral margins slop

ing steeply from the beak towards the cardinal extremities

where they end rather abruptly, the area marked by vertical

striae and also by horizontal growth lines: the mesial sinus

originates at the beak where it is sharply defined, becoming

broader and flatter anteriorly, bounded by plicati�ns larger

than the others on the, shell, marked by' a median plication

which originates in the umbonal region and continues to the

anterior margin as a single plication or dividing into two

before reaching the middle of the valve, on each side of

the median plication or plications they are two plioations

Of similar size, which originate from the inner margins of

the bounding plications; .lateral slopes of the valve marked

by aboat 20 small,. rounded and simple plications except for

the first which originates from the bounding plications of

the sinas well up on the apical part.

Brachial valve much less convex than

the pedicle having its greatest convexity posterior ot the

middle, surface sloping gently to the lateral margins and

mora. steeply to the cardinal margins, compressed t9wards

the cardinal extremities: beak small, sharp and incurv�d:
mesial fold sharply defined by bounding furrows deeper than

any others on the valve and continuing to the anterior mar

gin, scarcely elevated above the plane of the valve, marked
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"by a central furrow and two piications on each sida correS-l

ponding to those of the mesial sinus.

The surface of each valve marked by

strong, broadly separated lines growth, eight or ten appear

ing on the pedicle valve.

Remarks: The above desoription is de

rived from One whole, though squeezed, form and two imperfect

pedicle valves.

Ocourrence: Zone 4 Redwall limestone.

No. 58. Spirifer centronatus var (e)

Description: Shell small, wider than

long, greatest width along the hinge line, sub-triangular

in outline, cardinal extremities angular to sub-mucronate.. ,

pedical valve very slightly convex, nearly flat except in

umbonal region where convexity increases; beak small point

ed incurved; cardinal area of medium height, sloping from

beak in nearly straight lines, lateral margins sharply de

fined, lying nearly in plain of the valve, slightly arched,

marked by vertical lines, deltbyrium narrowly triangular;

lateral slopes nearly flat sloping gently from the beak to

wards the anterD-lateral margins and the cardinal extremi-

ties each �ide marked by about 13 simple rounded plications

which grow successively smaller towards the cardinal ex-
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'1remltlea: mesial sinus shallow and rounded in the bottom, I

defined to the beak, marked by a medium plIcation which

181 or may not bifurcate near the middle of the shell. on

each Side there is a single plication which originates

from the inner margin of the bounding plication. Brachial

valve not observed.

Remarks: ThIs description was from

nine fairly well preserved pedicle valves. The very slight

curvato.re and nearly flat surface of this species makes it

eas1ly distinguishable.

Occurrence: Zone 4 Redwall limestone.

No. 59. Spirifer centronatas var (f)

Description: Shell of medium size,

sUb-triangular in outlIne, wider than long, the greatest

width along the hinge line, the cardinal extremities

8c�tely angular in mature shells bat acuminate in youth

as shown by growth lines.

Pedicle valve convex, the greatest

convexity posterior to the middle, the umbonal region

prominent, the surface curving abruptly to the cardinal

�rgin on each side of the beak, to the antero-lateral

nargins the curvature is more gentle, the cardinal extremi

ties apt to be slightly compressed: the beak small, pointed
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"and lncurved: cardinal areas rather low, arched, the curva�l

ture becoming greater towards the beak, lateral margins

sharply defined, sloping from the beak to the cardinal ex

tremities in a nearly straight line, being sub-parallel with

that of the brachial valve, surface of 'area vertically striate:

lateral slopes convex towards the mesial ainus, compressed

towards the cardinal extremities, marked by 15 or 16 simple,

ronnded plications which grow successively smaller towards

the cardinal extremities, the last two or three becoming

very faint; mesial sinus originating at the beak where it is

shar�ly defined becoming less sharply defined anteriorly,

it is rather shallow and rounded or sub-angular in the

bottom, marked by a median plication which originates near

the beak and passes without division to the anterior mar-

gin, on each side are one or two lateral plications which

originate from the inner margins of the bounding plications.

Brachial valve not observed.

Remarks: Although this species bears

considerable resemblance to S. vernonensis Swallow the

prominent plioations bounding the sinus are more character

istic of the centronatus group.

Occurrence: Zone 4 Redwall limestone
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�o.60. Spirifer sp A.

Description: Shell smaller than medium

size, sub-circular in outline, wider than long, greatest

width at or near the hinge line, gibb o u.s , and strongly con

vex.

Pedicle valve strongly convex, greatest

convexity posterior to the middle, umbonal region gibbous

and broad, extending well beyond the hinge line, strongly

arched from the beak to the front: beak small and strongly

incurved: cardinai area rather high, arched, the curvature

becoming stronger towards the beak, the lateral margins

sharply defined, sloping from the beak, the lateral margins

sharply defined, sloping from the beak to the cardinal ex

tremities with a convex curve which becomes more abrupt as

it approaches the end,· the surface ma;rked by vertical lines

als 0 longitudinal lines of gr.owth: lateral slopes convex

throughout the greater portion of their area, becoming

slightly compressed towards the cardinal extremities, each

marked by about 18 small rounded simple plications which

grow progressively smaller towards the cardinal extremities:

mesial sinus well defined at the beak but becomes ill-de

fined upon the rest of the shell, very shallow almost flat

in the bottom, marked by a median plication and one or more

on each side which originate from the bounding plications.

Brachial valve not Observed.
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Remarks: �his species can be readily

identified by its fine plicat1ons, gibbous umbonal region,

strong convex1ty and flat, il,l-defined atnus , �he ab ove

description was taken from 5 fairly well preserved, thoughi

broken, pedicle valves.

Ocourrence: Zone 4 Redwall limestone.

No. 61. Spirifer sp �

Descriptio� Shell small, semi-circular

in outline, wider than long, greatest width along Or close

to the hinge lines, cardinal extremities angular.

Pedicle valve convex, greatest convexi

ty posterior to the middle, the surface curving abruptly to

the cardinal margin on each side of the beak and more gently

towards the antero-lateral margins; beak small, pointed,

and incurved; cardinal area of moderate height, arched, the

curvature becoming greater towards the beak, tri�gular in

outline, its lateral margins sharply defined, sloping from

the beak to the cardinal extremities with a gentle convex

curve which is sub-parallel with the hinge-line, marked by

vertical lines, delthyrium large, the height being greater

than the width; lateral slopes convex sntero-posteriorly,

becoming compressed distally, each mark,ed by 10 or 11 round

ed, simple plications: meSial sinus sharply defined to the



-90-

�eak by bounding plications m6re prominent than the rest,

marked by a median plication which originates close to the

beak and continues without division to the front margin,

on each side a lateral plioation is given off from the side

of the bounding plication, smaller than the median plica

tion.

�he surface of the shell �arked by

concentric lines of growth.

Remarks: This description is from four

fairly well �reserved pedicle valves.

Ocourrence: Zone 4 Redwell limestone.

No. 62. Spirifer sp £.

Description: Shell large, sub-triangu

lar in outline, wider than long, greatest width along the

hinge line.

Pedicle valve strongly convex, greatest

convexity posterior to the middle, the umbo prominent and

rather narrow. the surface curving abruptly to the cardinal

margin on each side of the beak and.rather gently to the

antero-lateral margins; beak small, pointed and incurved;

cardinal area of medium height, arched, curvature becoming

greater towards the beak, broadly triangular in outline,

its lateral margins sharply defined, sloping from the beak

..with a gently convex curvature: lateral slopes convex some-
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what compressed towards the cardinal extremities each later�l

slop marked by about 16 simple rounded plications which grow

smaller and fainter towards the cardinal extremities; mesial

sinus broad and shallow, defined to the beak, marked by three

large plications, the· median one originating near the beak,

the other two originate from the inner sides of the bounding

pllcstions •

The surface of the shell marked by fine

concentric lines which become more frequent near the anter

ior margins.

Remarks: This species easily recognized

by its large size and the plications which mark the sinus

as they are so much larger and stronger than those of the

lateral slopes. This description from two partial but well

preserved pedicle valves.

Ocourrence: Zone 4 Redwall limestone.

No. 63. Spirifer sp D

Description: Shell of medium size, sub

triangular in outline, wider than long, greatest width along

the hinge-line, cardinal extremities sub-angular at maturity

though growth lines show them to be acutely angular in their

early stages.

Pedicle valve convex, the greatest con-
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�exity well forward on the umbonal region, the umbo promi

nent and broad, the surface sloping abruptly to the eardinal

margins and more gently towards the sntero-Iateral margins,

cardinal extremities not compressed; beak sharp, pointed

and incurved; cardinal area rather high and triangular in

outline curving sharply at the beak but nearly flat in the

inferior portion, marked by fine vertical striae and hori

zontal growth lines: lateral margins slightly rounded into

the surface of valve; mesial sinus originates on the beak

continuing to the lateral margins, sharply defined through

out its length by large bounding plications which give off

plications from their inner side which parallel the median

plication of the sinus; each lateral slope marked by 18 to

20 rounded plications which grow successively smaller as

they approach the cardinal extremities where they are al

most obsolete: from 5 to 7 plications appear in the sinus.

Brachial valve less convex than pedicle:

greatest convexity posterior to the middle beak small and

ineurved, mesial fold marked by two bounding furrows and

4 to 6 small plications little elevate4 throughout its

length: slopes marked by plication similar in form and

number to those on pedicle valve.

Surface of shell marked by strong

growth lines and also fine longitudinal lines.

Remarks: This description is from one
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�hole nearly perfect and one farily well preserved pedicle

valve.

Ocourrence: Zone 4 Redwall limestone.

Genus Brachytbyris McCoy

No. 64. Brachytbyris chouteauensis� Weller.

1909. Spirifer chouteauensis Weller, Bull. Geol.
Soc. Am., vol. 20, p. 305, pl. 13, fig. 11.

1914. Brac�thyris chouteauensis Weller, Ill. state
Geo • Burv., hlQn. 1, p. 373, pl. 57, figs.
4-11.

Remarks: These shells show a general

resemblance to B. suborbicularis and B. peculiaris. It

differs from the former in its smaller size, narrower and

less conspicuous, cardinal area, and the narrower, more

sharply defined, umbonal region and from the latter in the

narrower umbonal region, shorter hinge-line, and lower

cardinal, cardinal area. It would not be surprising if the

Jerome forms were all allied to one species and their vari

ance from each other simply an example of mutation as appears

in the entire Jerome fauna.

Occurrence: Kinderhook, Zone 4 Redwall
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�o. 65. Brachythyris peculiarrs (Shumard)

1855. Spirifer? peculiaris Shumard, Geol. Rep. Mo.,
1856, p. 202, pl. 0, figs. 7a-b.

1894. Spirifers peculiaris Keyes, Mo. Geol. Surv.,
Vol. 5, p , 79.

1914. Brac�th{riS peculiaris (Shumard), Weller,
II • date Geol. Surv., Mon. 1, p. 381,
pl. 57, fig. 12, pl. 57, figs. 9-20, pl.
83, figs. 3-5.

Remarks: This form occurs commonly in

the Jerome Redwall and, although it is quite variable, it

conforms very nicely to this species. In. soae respects it

does resemble the form referred to B. chouteauensis and to

the species described as resembling�. suborbicularis.

Occurrence: Chouteau, Zone 4 Redwa11

limestone.

No. 66. Brachythyris sp. !_.

Description: Shell about mediam size,

sUborbicular in outline, a little wider than long, the

hinge-line shorter than the greatest width of the shell,

the cardinal extremities rounded.

Pedicle valve strongly convex, the

,greatest convexity posterior to the middle, the umbonal

region rather narrow, the surface somewhat compressed to-

wards the cardinal extremities: beak pointed and rather

!trongly incurved; cardinal area rather low, arched, the
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lcarvature becoming greater towards the beak, the lateral

margins defined, sloping from the beak to the cardinal ex

tremities with a slightly sigmoidal curve, the delthyrium

rather large, wider than high, bordered on each side by a

thickened ridge which is raised above the general level of

the area; surface of the area marked by longitudinal lines of

growth: lateral slopes of the valve marked by 10 or 12 de-

pressed, rather obscure, simple plications, those nearest the

sinus being broad, the successive one towards the cardinal

extremities becoming narrower and fainter, the last few be-

ing almost obsolete; mesial sinus defined to the beak, an

teriorly it becomes less sharply defined, is rather narrow

of moderate depth, is distinctly marked in the median line

by a sharply defined furrow which originates on the beak and

Widens, in nearly the same degree as the plications that

border the sinus, as it passes towards the anterior margin.

Brachial valve and internal structure

not Observed.

Remarks: This species closely resembles

�. �borbiOUlariS (Hall) exoept in that it has the oharaoter

isticly defined furrow in the median line of the sinus rather

than the faintly defined plications of Halls form.

Occurrence: Zone 4 Redwall limestone.
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Genus Cyrtia Dalman

No. 67. CYrtia inexpectans? Weller.

1914. ·Cyrtia inexpectans Weller, Ill. state Geol.
Surv., Mon. 1, p. 383, pl. 63, figs •.1-4.

Remarks: The main characters of this

species, which caused Weller to separate it, are quite

evident in the Jerome form in as far as can be observed, due

to the non-observance of the internal characters external

conditions only were used and therefore this determination

is questioned. The size, shape plications sinus, non-

pnnctation of shell structure and especially the pseudo

deltidium agree very closely with vVeller's description and

also with the illustrations.

Occurrence. Keokuk, Zone 4 Redwall lime-

stone.

Genus Reticularia McCoy

No. 68. Reticularis cooperensis ( Swallow)

1860. Spirifer cooperensis SwallOW, Trans. St.Louis
Acad. Sci., vol. 1, p. 643.

1862. Spirifer hirtus White and Whitfield, Froc.
Boston Soc. Nat. Hist., vol. 8, p. 293.

1860. Spiriferahirta? Winchell, Eroc. Acad. Nat.
Sci. Fhil., p. 119.

1869. Spirlferahirta? Viinchell, Safford IS Geol.
T enn , , p , 442.
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1870. Spirifera hirta? Winchell, Froc. Am. Phil.,
Soc., vol. 11, p. 251.

1888. Spirifer? hirtus? Herric�,Bull. Soc. Lab.
Denison Univ., vol. 3, p. 47, pl. 3, fig. 2.

1894. Spirifera cooperensis Keyes, Mo. Geol. Surv.,
vol. 5 ..

"

p , 78.

1895. Spirifer hirtus Hall and Clarke, Pal. N.Y.,
,vol. 8, pt. 2, pl. 84, figs. 36-37.

1899. Reticu1aria cooperensis Girty, Mon. 'U. S. Geol.
Surv., vol. 32, p. 555, pl. 70, figs. 9a-c.

1900". Reticularia cooperensis Weller, Trans. st.
LouIs lcad. Sci., vol. 10, p. 80, pl. 2,
fig. 11.

1901. Reticularia cooperensis Weller Trans. st'.
LOllis Acad.\ Sci., vol. 11, p. 166, pl. 14,
figs. 14-15.

1914. Reticularia cooperensis (Swa 11 ow J, Weller t
Ill. state Geol. Surv., Mon. 1, p. 428, pl.
76, figs. 21-33.

.

Remarks: The Jerome form is smaller than

the usual example but the well preserved form leaves little

doubt that it is one of this species. The fossil was very

well preserved �ut for a deformity caused by an impression

of another shell that caused it to appear to have a doubl�

mesial sinus; however, other fragments belied this as they

show only the faint trace of a sinus in the pedicle valve.

Occurrence: Kinderhook, Madison, Zone

4 Redwell limestone.
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Rhynohosplrldae

Genns Ptychospira Hall

No. 69. Ptychospira sexplioata (White and Whitfield)

1862. Retzia sex�licata White and Whitfield, Froc.
Boston, oc. Nat. Hist., vol. 8, p. 294.

1892. Retzia p1icata Miller Adv. sheets 18th Rep.
Geol. Surv., Ind. p. 62, pl. 9, figs. 29-31.

1894. Retzia pllcata Miller, 18th Rep. Geol, Surv.,
Ind., p. 316, pl. 9, figs. 29-31.

1894. Ptychospira sexplicata Hall and Clarke, Int.
to Study of Brach., pt. 2, pl. 36, figs.
22-23.

'

1894. Ptyohospira (cf.) aexplicata Hall and Clarke,
Pal. N.Y., vol. 8, pt. 2, pl. 50, figs. 13-14.

1895. PtlchosPira sexplicata Hall and Clarke, Pal •
•Y ., V 01. 8, pt. 2 , pl. 83, f1g • 28.

1900. Retzia? raricosta Rowley, Am. Geol., vol. 25,
p. 266, pi. 5, figs. 34-37.

1904. Ptychospira sexplicata Greger, Am. Geol., vol.
33, p. 15.

1909. Ptychospira sexplicata Weller, Bull. Geol. Soo.
Am., vol. 20, p. 315, pl. 14, fig. 11.

1914. Ptychospira sexplicata (White and Whitfield),
Weller, Ill. State, Geol. Surv., Mon. 1,
P. 435, pl. 76, figs. 35-46.

Remarks: This form conforms with �.

sexplicsta Rowley, and 1:. sex-plicats Welle,r, except the spical

region which appears to be slightly higher than, their forms.

Occurrence: Kinderhook, Burlington, Zone

4 Redwell limestone.



-99-

Genus Eumetria Hall

No. 70. Eumetria verneniliana (Hall).

1852. Terebratula serpentaria? OWen, Geol. Rep. Wis.,
Iowa and MInn., tab. 3A, fig. 13. .

1856. Retzia vernetliliana Hall, Trans. Albany Inat.,
vol. 4, p , 9.

1858. Retzia verneuiliana Hall, Geol. Iowa, vol. 1,
pt. 2, p. 657, pl. 23, figs. la-d.

1882. Eumetria verneuiliana Whitfield, Bu�l. Am. Mus.
Nat. Hist., vol. 1, p. 50, pl. 6, figs. 28-30.

1883. Eumetria verneuillana Hall, 12th Rep. Geol.

S�v., Ind., p. 335, pl. 29, figs. 28-30.

1884 •.
,
Retzia verneuillana llalcott, Pl. Eureka Dist.,
p. 22Q, pl. 7, figs. 5-5a.

,

1894. Eumetria verneui1iana Hal� and Clarke, Int. to
Study of Brach., pt. 2, pl. 37, figs. 1-4,
6, 10.

1894. Retzia verneui1iana reyes, Mo. Geol. Surv.,
vol. 6, p. 95.

1895. Eumetria verneuiliana Hall and Clarke, Pal.
N.Y., vol. 8, pt. 2, pl. 51, figs. 13-26.
34, 35: pl. 83, figs. 26-27.

1897. Eumetria verneuiliana Weller, Trans. N.Y.
Acad. Sci., vol. 16, p. 259.

1899. Enmetria verneuiliana Girty, Mon. U. S. Geol.
Surv., vol. 32, p. 560, pl. 68, figs. l�a-b.

1903. Eumetria marcyi? Girty, U. S. Geol. Sarv.,
Frof. Paper 16, p. 303.

1904,. Ewnetria marcyi· Girty, Prof. Paper U. S. Geol.
Surv., No. 21, p. 49, pl. 10, figs. 15-17.

1906. Eumetria marceyi Beede, 30th Ann. Rep. Geol.
Surv., Ind., p. 1319, pl. 22, figs. 28-30.

1911. Eumetria marcyi Girty, Bull. U.S. Geol. Surv.,
No. 439, p. 77, pl. 8, fig. 10.



-100-

1911. Eumetria mareti-Morse. Proe. Ohio state Aead�
Sol., vol. t p , 386, fig. 14.

1914. Eumetria verneuiliana (Hall) Weller, Ill. state
Geol. Surv., Mon. 1, p. 442, pl. 76, figs.
18-24.

Remarks: From four fairly well preserved

pedicle valves and the posterior half of a whole shell. All

conform nicely with the desoribed forms and there is little

doubt aboat this determination although the asual horizons

where it is found are a 1ittle higher than the Jer ome lime

stone appears to be in the geological column.'

Occurrenoe: Osage, Chester, Salem, Zone

4 Redwa[l �imestone.

No. 71. Eumetris acuticosta? Weller

1914. Eumetria acuticosta Weller, Ill. state Geol.
Surv., Mon. 1, p. 447, pl. 76, figs. 30-34.

Remarks: This determination is ques

tionable as it was made from a fragment. The size, outline

and oharacter of the plioatlons seem to agree in as much

as they are preserved. The occurrence is rather high for

this area.

Occurrence: Chester grotlp, Zone 4 Red-

wall limestone.
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INo. 72. Eumetria? �!.

Desoription: Shell very small, ovate

subcnneate in outline longer than wide, greatest width about

mid-length of the shell, �ostero-lateral margins slightly

incurved, antero-lateral margins rounded, Length of shell

about 6 mm.

Fediole valve most convex posterior to
.

the middle, the surface curving abruptly from the point

of greatest convexity to the postero-lateral margin becoming

slightly inflected to the oardinal extremities, curving with

a gentle convex slope to the anterior margin: the beak rather

large and, prominent, projecting notably beyond that of the

other valve, pierced by a large foramen which encroaches

upon the umbonal region of the valve; the mesial sinus shown

only by a flattening of the valve in the anterior portion.

Brachial valve with the greatest cur

vature posterior to the mid4le, the surface curving abruptly

to the postero-lateral margins and more gently to the anterior

margin, with the shorter and more convex curvature to the beak;

mesial fold absent. Surface of both valves marked by about

28 fine radiating plications, which become stronger as they

approach the anterior margin; the plications smoothly rounded

and wider than the intervening grooves.

Remarks: This description was derived

from two well preserved and entire forms. The general charac-

tar conforms nicely with Eumetria perstrialis Rowley but differ
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tin size, being less elongated; having fewer plicatlons, more

subovate outline and a more stQbby and shorter posterior

region.

Occurrence: Zone 4 Redwall limestone.

Atbyridae

Genus Composita Brown

No. 73. Composite trinuclea (Hall)

1856. Terebratu1a trinuclea Hall, Trans. Alb. Inat.,
vol. 4, p , 7.

1858. Terebratula trinuclea Hall, Geol. Iowa, vol.
1, pt. 2, p. 659, pl. �3, fig�. 4a-3, 6.

1882. Atpyris trlnucleus Whitfield, Bull. Am. Mus.
Nat. Biat., vol. 1, p� 50, pl. 6, figs.
22�27.

1863. Athyris trinucleus Hall, 12th Ann. Rep. Geol.
Snrv., Ind. p. 329, pl. 29, figs. 22-27.

1891. Athyris subguadrats Whitfield, Am. N.Y. Acad.
Sci., vol� 6, p. 585, pl. 14, figs. 1-3.

1894. Seminale trinuolea Hall and Clarke, Int. to
Study of Braoh., pt. 2, pl. 36, figs. 11,
12, 14.

1894. Seminula sllbquadrata Hall and Clerke, Int. to
Study of Braoh., pt. 2, pl. 35, figs. 13-16.

1894. Athyris trinnclea Keyes, Mo. Geol. Surv., vol.
D, p. 92.

1895. AthyriS subquadrate Whitfield, Geol. S,urv.,
OhiO, vol. 7, p. 472, pl. 10, figs. 1-3.
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1895. Seminula trinuclea Hall and Clarke, Fal. N.Y.
vor. 8, pt. 2, pl. 47, figs. 5, 6, 10-14.

1895. Seminula subguadrata Hall and Clarke, Fal. N.
Y. vol. a, pt. 2, pl. 47, figs. 7-9, 15-16;
pl. 84, figs. 30-31.

1897. Athyris subQuadrata Weller, Trans. N.Y. Aqa4.
Sci., vol. 16, p. 258, pl. 18, fig. 16.

1903. Seminula snbguadrata? Girty, U. S. Geol. Surv.,
Frof. Paper 16, p. 296, pl. 1, fig. 5,

1906. Seminula trinuclea Beede, 30th Ann. Rep. Geol.
Surv., Ind., p. 1322, pl. 22, figs. 22-27.

1909. Seminula subguadrata Brassler, Va. Geol. Surv.,
Bull. No.2 At pl. 29, figs. 6-8.

1909. Seminula trinuclea BrassIer, Va. Geol. Surv.,
Bull. No. 2A, pl. 29, figs. 9-10.

1911. Seminu1e subquadrata Morse, Eroc. Ohio state
Acad. ScI., vol. 5, p. 383, figs. l3a-c:

1914. Composite trinuclea (Hall), Weller, Ill. state
Geol. Surv., Mon. 1, pl. 486, pl. 81, figs.
16-45.

Remarks: Although Weller shows this form

I
as occurring in the Salem, which is rather high for the Jerome

area, it appears that Girty had the same trouble in the C010-
..•

redo districts. In part Girty says: "Although Seminula

subguadrsta was describe' from rocks of Genevieve age, and

althoagh it was abundant during that period, the identification

of it in the upper beds of the Leadville limestone can not be

considered as diagnostic of their geologic age since a very

similar shell occurs in the Cuyahoga shale of Ohio, which

probably belongs to the Osage period."

This determination was made from a very'
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�ell preser�ed shell which is-typically the same species as'

the described form.

Occurrence: Salem, st. Louis, ste.

Genevieve, Chester, Zone 4 Bedwall limestone.

No. 74. Composite trinuclea var. A.

Description: Shell small, sabpentagonal

in outline, width less than length, greatest width near or

posterior to middle of the shell, fold and sinus weakly

developed, Pedicle valve most convex posterior to the middle,

the surface curving abruptly from the nmbonal region to the

cardinal margin, the curvature from beak to the front margin

becoming regularly less convex anteriorly: the mesial sinus

originating at the beak as a narrow, slightly depressed line,

anteriorly it becomes stronger and rounded in the bottom,

the lateral margins of the sinus are ill-defined, a weakly

defined sinus occurs in the anterior half of the shell on

each side of the median sinus and parallel to it; beak rather
.

strongly incurved, truncat ed obliquely to the plane ·of the

valve, perforated by a sub-ciraular foramen: cardinal area

obsolete, the delthyrium broadly triangular, nearly filled

by the beak of the OPPOSite valve.

Brachial valve more convex than the

pedicle, greatest convexity posterior to the middle; mesial
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fold originating at the beak as a narrow, well defined

ridge which becomes obsolete near the mid-length of the

shell; anterior half of the shell smoothly convex or slight

ly flattened in the anterm-lateral region.

The surface of both valves is marked

by more or less regular concentric lines of growth which

are sometimes crowded towards the front, otherwise the sur-

face of the shell is smooth.

Remarks: The above description is from

four well preserved whole forms-. This specie differs from

c. trinuclea by having a distinctly narrow fold in the um

bonal part which becomes obsolete and flattened in the an�

terior part and also by the absence of the trilobate charac

ter of brachial valve. The outline of the shell is also

slightly different. It also bears some resemblance to C.
-

lewisensis Weller.

Occurrence: Zone 4 Redwall limestone.
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LAMELLIBRANCH.IA

lVIyalinidae

Genus Myalina de Koninck

No. 75. Mya11na keokuk? Worthen

1875. ¥la1ina keokuk Worthen, Geol. Surv., Ill.,
vol. 6, p. 524, pl. 30, fig. 5.

1894. Myalina keokuk Keyes, Mo. Geol. Surv., vol.
5, p , 117.

1903. ¥yalina keokuk Girty, U. S. Geol. Surv.,
Prof. faper 16, p. 309, pl. 1, fig. 12.

Remarks:· The three specimens from Jerome

are all fragments showing only the umbonal region and part

of the cardina 1 margin. Two forms appear to conform quite

closely to the type but the third and best preserved fDrm

is nearer to Girty's species than to Worthen's. The umbona1

portion is high, narrow, incurved on the antero-lateral

side which is very abrupt. The markings consist of rather

closely spaced growth lines. The determination is questioned

due to lack of well preserved specimens but it is felt that

this form is very close to, if not a member of this species.

Ocourrence: Keokuk, Zone 4 Redwall lime-

stone.
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GASTROPODA

Euomphalldae

Genus Straparollus Montfort

No. 76. straparolluB utahensis Hall and Whitfield.

1877. Euomphalus (Straparollus) utahensis Hall and
Whitfield, U. S. Geol. Expl. 40th Par. Rept.,
vol. 4, p. 259, pl. 4, figs. 20-23.

.

1899. straparollus utahensis Girty, U. S. Geol.
Surv., Mon.�2, pt. 2, p. 573, pl. 66, figs.
10a-o.

1903. straparo11us utahensis Girty, U. S. Geol.
Surv., Prof. Paper I6, p. 313.

Remarks: The single specimen from Jerome

is a remnant and exfoliated, but a portion of the centrally

located carina can be seen upon the upper part of the

peritreme. The spire although absent must have been de

pressed. It agrees nicely with the type illustrations.

Occurrence: Haverly, Zone 2 Redwall

limestone.

No. 77. straparo1lus ophirensis Hall and Whitfield

1877. Eu�mfha�us (stra�arollus) ophirensis Hall and
�vh�tfl.eld, U. I.j. Geol., Expl. 40th Par.
Rept. vol. 4, p. 261, pl. 4, figs. 26, 27.

1903. straparollus ophirensis Hall and Whitfield,
Girty, U. S. Geol. Surv., Prof. Paper 16,
p , 312,.

Remarks: This specimen, although some-
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,�hat weathered is nearly whole. It agrees so closely with'

the description and illustrations of the type that is placed

with this species with confidence.

Occurrence: Waverly Zone 4 Redwall lime-

stone.

No. 78. straparollus obtu.sus Hall.

1858. Euomphalu.s obtusus Hall, Geol. Iowa, vol. 1,
pt. 2. p. 523.

1889. stra1srollus obtusns, Keyes, Proc. Aced. Nat.
So • Phii., p. 296.

1890. Straperol1u.s obtusus reyes, Am. Geol., vol. 5
p. 197, pl., figs. 2a-c.

1894. straparollus obtusus Keyes, Mo. Geol. Surv.,
vol. 5, p. 157, pl. 51, fig. 5.

Remarks: This species is common in Zone

4 of the Jerome Redwall limestone and is very hard to extract.

Three broken specimens were obtained and from them this de�

termination was made. The spire is but slightly, elevated,

about six or seven volutions which increase in size gradually

from the apez ; largest volution somewhat angular on the upper

side towards the outer margin: aperture not observed. Sur-

face marked by fine closely arranged striae.

Occurrencet Burlington, Zone 4 Redwell

limestone.
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Capulidae

Genus Platyceras Conrad

No. 79. Platyceras tribulosum White

1880. Flatioeras tribuloeum White, cont. to Inv.
Fa ., NO. 8, p. 16B, pl. 41, figs. 6a, b.

1889. Platlce�a� tribulosQID Keyes, Proc. Acad. Nat.
So • ph11., p. 290. .

1890. Capulus tribulosus Keyes, Am. Geol., vol. 6,
p , 9.

1890. Capulus tribulosus Keyes, Proc. Acad. Nat.
ScI. phil" p. 179, pl. 2, figs. 4a-b.

1894. Capulus tribulosus Keyes, Mo. Geol. Surv.,
vol. 6, p. 175, pl. 53, figs. lla-c.

Remarks: From the single specimen

found at Jerome which shows only the apical portion of the

shell. There are three rows of large apf.ne e , one in the

median portion and the others laterally about half way to

the margin. Apex incurved; regularly expanding: aperture

not observed but apparently oval and irregular; growth

lines irregular and fine. This determination is unques�

tioned due to the typical spine arrangement although it is

only a fragment.

Occurrence: Burlington, Zone 4 Redwall

limestone.
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No. 80. Platyceras � A.

Description: Shell small, forming at

least one and possibly more revolutions, irregularly ob

long, regularly and rapidly expanding from the apex to

the ap.erture which is large and sub-circular: the lip un

dulating so as to form several ill-defined sinuses with

small prOjecting processes between them. The surface of

the shell is marked by conspicuous longit�dinal striae,

3 to 4 occupying a apace of one mm , and by numer.ous small

spines which are located upon the striae, 'and spaced about

one mm apart. There are also fine concentric growth lines.

Remarks: This is certainly an easily

recognized form and can be distinquished br the fine longi

tudinal striae and the rows- of small spines which cover

the surface.

This discription from three well pre

served forms,one entire and the other two nearly so, al

though somewhat squeezed. The whole form is larger and

has a thicker, more rapidly expanding, shell than the two

fragments, which appear to have been flattened by trans

verse pressure. They were grouped under one species by

reason of the striae and spines which all have in common.

Occurrence: Zone 4 Bedwall limestone.
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CRUSTACEA

1'r11ob1ta

Genus Phll1ipsla Portlook

No. 81. Phillipsla peroc01dens? (Hall and V�ltf1eld)

1877. Proetus a:roOCidens (pars). Hall and Vlh1tfie1d,
U. S. 01. EXpi. 40th Par., Rept., vol. 4,
p. 262, pl. 4, fig. 31, 32, 30 (1) (non figs.
28, 29 - Phl111psia loganensis).

1887. Proetu8 x:A000idens (pars) Vogdes, N.Y. Aoad.
Soi., ., vol. 4, p. 79.

1899. Proetu8 peroocldens Hall and Whitfield, Girty,
U. s.ceer. Surv., :Mon. '32, p. 576, pl. 69,
figs. l4a, b.

1903. Phl111psla peroccidens Hal! and Whitfield,
Gl;at7. U� s. Geo!. Surv., Pr9f� .Paper 16".
·p.315.

....

Remarks: !he three forms from Jerome are

fragments and rather poorly preserved. They consist of

P7g1d1a only. r.bese show the paraboloid outline, highly con

vex at the sides; axial lobe forming a little less than one-,

third of the entire width and reaching nearly to the posterior

margin, round�d and elevated throughout; gradualll tapering

posteriorly and narrowly rounded at the extremity; marked by

abpu� fitteen annulations; lateral lobes well marked, very

convex laterl7, flattened near the axiS, marked by about four

teen sharply elevated angular ribs which ocouPY the entire

border, extending beyond the end of the axial lobe, and reach

tog almost to the margin, leaving only a narrow plain space at
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�he edge; surtaoe marked by foUr longitudinal rows of nodes!

or p�tules along their crests and the ribs of the lateral

lobes have an indefinite number of these nodes closely

arranged, of the type. �h1s determination must be questioned

by reason of the lack of well preserved specimens and also

ldent1tyable glabella.

Ocourrence: Waverly,Zone 4 Redwall 11me-

stone.
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�'

A photograph of Jerome Hill, showing 'the It

Devonian and Mississippian limestones and the Tertiary lavas

in back-ground.
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A photograph taken on the Jerome-Prescott

B1ghwa7, showing the 41sconform1ty between the Devonian and

Mississippian limestones, also the first four zones of the

Redwall limestone.
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A. photograph of S),camore Hill, showing

an up-faulted block of Redwal1 limestone whioh 1s outlined

bY' the SUpai forme.t1on�


