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Mr. U. P. Jame.fs was one of the pioneer students of the splendid

fauna of the Cincinnati group, and at various times between 1871 and

1883 printed the results of his studies in private and other publications.

In these papers Mr. James described a considerable number of bryo-

zoa as well as of other classes of fossils, but almost invarial)ly failed

to illustrate his species. Some of his names were recognized by sub-

sequent writers who redescribed and illustrated his species, but the

majority are still as left by their author.

Some years ago the James collection became a part of the paleon-

tologic collection of Walker Museum of the University of Chicago,

and its types are now accessible for stud3^ The present paper is

devoted to a consideration of the bryozoa described b}^ Mr. James, and

is based not onl}' upon the James types but also upon numerous authen-

tic specimens received from Mr. James and now in the collection of

the U. S. National Museum. However, most of these bryozoa (Tre-

postomata) he referred to the Tabulate corals, others (Cr3^ptostomata)

to the bryozoa, while a few were placed with Stn>t/nitoj}oru and the

sponges. It is hoped that the conclusions reached by the present

writer in regard to the validit}^ and s^^nonyni}^ of the various species

are fair to both Mr. James and subsequent workers along the same

line.

The writer is under obligations to Professors Chaniberlin and Weller

for the opportunity of studying this portion of the James collection,

and especial thanks are due Professor Weller for his help and advice

at various times.

INTRODUCTION.

The early systematic work in all branches of natural history is obvi-

ously more or less faulty when compared with the standard obtaining

to-day, just as many imperfections will no doubt be found by the

future student in the results of present researches. This is especially

true in regard to paleontologic work, where the student's observations
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are limited to more or less imperfect remains, and when, in addition,

a class such as the Bryozoa requires the microscopic as well as the

macroscopic characters for the delimitation of species, it is not aston-

ishing that pioneer work in such a field should be quite imperfect.

All of the Paleozoic systems of the North American continent, with

the exception of the Cambrian, afford a large number of Brj^ozoa

which have essentially the same general macroscopic features, but

which show their specific differences mainl}" upon microscopic exami-

nation. This applies particularl}^ to species of the order Treposto-

mata, or, as they have been commonly designated, the Monticuliijo-

rokh. Species of Trepostomata as well as of the other orders were

described from the external characters alone until 18T(), when Doctor

Nicholson published his paper Notes on the Paleozoic Corals of the

State of Ohio." Here for the first time the internal characters were

studied and illustrated by means of thin sections. This and succeed-

ing articles by the same writer pointed out the way for the accurate

stud}' of the monticuliporoids. Previous to the date mentioned, names

such as Chaetetes lycoperdon or C. petropolitanus were applied to

almost any massive paleozoic bryozoan, while Stenoporajih'osa was a

convenient designation for ramose forms irrespective of their geolog-

ical horizon. To-day the characterization of any new species, particu-

larly of the Trepostomata, is incomplete without the description and

illustration of the internal structure as well as the external features.

Fortunately some of the species hitherto described without a study of

their internal parts have such well-marked external characters that,

with good illustrations of the latter, it has been possible to identify

the species. The generic characters being in nearly all cases internal,

it remained for subsequent authors to properly place such species.

Several authors have descrn)e(l a considerable number of bryozoa

almost entirely without illustration. In a few cases the specific charac-

ters are so salient that little trouble is experienced in identif3'ing the

species, but in the majority of cases it is impossible to do so without

an examination of the original t3^pes. To determine the status of as

many as possible of these more or less obscure species, and thus to

clear up the literature of the suliject, has been the endeavor of the

writer for some years. In the identification and final recognition of

such species, especially when the synonym}^ if an}", is in question,

one's personal equation is so liable to enter that considerable care is

necessary in order to obtain unbiased results. The writer has tried

to eliminate this element in work of this character by adhering strictl}'

to the rules of nomenclature. The Code of Nomenclature adopted by
the American Ornithologists Union (New York, 189'2) contains prob-

ably the best and most recent expression of the laws upon this subject,

and the rules employed in this paper and cited later are quoted from
this valuable work.

aAnn. Mag. Nat. Hist. (4), XVIII, 1876, pp. 85-94, pi. v.
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In the application of the these rules to the James types, many dif-

ficulties are encountered. These occur especially in those cases where

the specimens marked as types fail to conform in important respects

with the original descriptions. In many cases it seems almost certain

that the specimens now marked as the types were not the ones origi-

nally used b}^ the elder James in describing the species. Furthermore,

it is probable that the selection of the types occurred subsequently,

possibly when the younger James joined his father in the study of

these organisms. As it is now impossible to determine this point, and

as labels in the elder .James's handwriting in every case accompany the

type, we must accept the specimens thus marked as the original types

and apply the rules to these.

The stud}^ of these type specimens has forcibly impressed upon the

writer the caution that ought to be observed by cataloguers in record-

ing literature of this kind. In 1900" Nickles and the writer recognized

a number of the poorl}^ defined James species, placing well defined and

tigured species of other authors as s^'^nonyms. These identiiications

were based mainly upon "authentic*" specimens one of them had

received from Mr. U. P. James, and also partly upon their interpre-

tation of his descriptions. Unfortunately this interpretation and the

authentic specimens do not in a number of cases agree with the types,

thus making a revision of the synonymy necessary.

BIBLIOGRAPHY.

The paleontological publications of Mr. U. P. James commenced in

ISTI with the issue of a Catalogue of Lower Silurian Fossils. In this

pamphlet a few species now referred to the bryozoa were named but

not described. In a second and enlarged edition of the catalogue, which

appeared in 1875, these and other species were briefly described. In

July, 1878, appeared the first number of the Paleontologist, a private

publication devoted to geology and paleontology. Seven numbers,

consisting altogether of 53 pages and 2 plates, were issued at irregular

intervals from 1878 to 1883. The descriptions in this paper are often

clear and concise, and have the additional advantage of including

accurate measurements, as well as a statement of the horizon, locality,

and range of the species. In the treatment of the monticuliporoids, in

Nos. H and 7, more or less detailed accounts of their internal structure

are given. Five additional species of this class are described by Mr.

James in articles appearing in the Journal of the Cincinnati Society

of Natural History. Many of the descriptions in the foregoing arti-

cles are, as mentioned before, clear and concise and show that their

author was not only an acute observer, but also appreciated the value

of both external and internal characters in the discrimination of species

belonging to this group.

The series of papers by U. P. James and Joseph F. James, listed

«Bull. U. S. Geol. Surv., No. 173, 1900.
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below and entitled On the Monticuliporoid Corals of the Cincinnati

(Iroup, with a Critical Revision of the Species, contains a treatment of

the niouticuliporoids that is in marked contrast to the previous work
of the elder James, The form and surface characters of the zoarium

are now considered the diagnostic points, and the species and synonymy
are arranged accordingly. Joseph F. James continues the same style

of work in his Manual of the Paleontology of the Cincinnati Group,

l)ut his death left this series of articles unfinished.

The following list and remarks upon the papers of ])oth U. P. and

rl. F. James relate only to those which deal in part (jr wholly with

bryozoa or organisms which have proved to be bryozoa.

U. p. JAMES.

1. C'.VTALOGrK OF LoWER SlLUKIAX FoSSlLS, CiN'CINNATI (^ROIIP, ClNCINXATI, 1871.

Under the heading of Zooplij-ta hsts the Bryozoa of tlie Cincinnati group.

2. Additions to Catalogue of Lower Silurian Fossils, Cincinnati Group, Cin-

eiNNATi, 1873.

Lists several additional species of Bryozoa and corrects some of the earlier

names.

3. CiTALOOUE OF LoWER SiLURIAN FOSSILS OF THE CINCINNATI GrOUP, WITH DE-

SCRIPTIONS OF SOME New Species op Corals and Polyzoa, Cincinnati, 1875.

This is an enlarged edition of the catalogue of 1871 and contains in addition

an introduction wherein the following new species of Bryozoa are described

:

Chwtetes f calycula, C. clavacoideuH, ('. cincitinutlensw, C. ? onealli, Ceramo-

pora nicholsoni, Ptilodictya acuininatu, and Alecto nexilis.

4. The Paleontologist, No. 1, pp. 1-8, Cincinnati, July 2, 1878.

Contains descriptions of the following species of Bryozoa: Chsctetes cnistulattis,

C. sp. ? {meeki suggested), C. sp. ? {rarians proposed), Fistulipora f multi-

pora, Helopora dendrina, II. tenim, H. meeki, II. parvula, H. approximata,

Ptilodictya hilli, P. plumaria, P. flexuosa, P. granulosa, I', paralella, Cera-

mopora ? heani, C. f irregularis, C. alternata, C. concentricu, Illppothoa deli-

catala, Ptilodictya fimhriata and P. sp. ? {velxJd proposed).

5. The Paleontologist, No. 2, pp. 9-lH, Cincinnati, Sept. 14, 1878.

The following si)ecies of Bryozoa are described: CJuticte.i lycnperdoii, C. petro-

politanus, ('. turbinaturn, (Jallopora rnilfordeusiK, Cermtxjjioni vhitei, and C.

radians.

6. The Paleontologist, No. 3, pp. 17-24, Cincinnati, Jan. 15, 1879.

Describes the following species which are now regarded as Bryozoa: Stroina-

topora ? licheiioides, Fistulipora siluriana, Chaietes minutus, C. iTUstidatus,

C. lycopodites, Ptilodictya nodosa, P. platyphylla, EscJiarina distorta, and
Sagenella striata.

7. The Paleontologist, No. 4, pp. 25-32, Cincinnati, July 10, 1878.

No Bryozoa are described in this number, which includes a "Supplement to

Catalogue of Lower Silurian Fossils of the Cincinnati (Jronp." Under the

headings of Polypi and I'olyzoa, this sui)plement lists the species of Bryo-

zoa and in some cases indicates the synonymy.
8. The Paleontologist, No. 5, pp. 33-44, Cincinnati, June 10, 1881.

In this number the following Bryozoa are described: Mouticulipora {Chse-

tetes) Whitfieldi, M. (C.) meeki, M. (C. ) varians, Dekayia maculata, Ptilodictya

antiquxi, P. clearelandi, P. kentuckyensis, P. clintonensis, P. f cincinnatien»is,

P. grahami, P. dabia, and P. teres.
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9. The Paleontologist, No. ti, pp. 45-56, Cincinnati, Sept. 12, 1882.

This number is devoted entirely to species of Moutlcalipora and contains

descriptions of both the external and internal features of the following:

Monticulipora {Heterotri/jxi) dintonensw, M. (H.) circularw, M. (H.) onealli?

rar. communis, M. {H. f) eccentrica, M. {H.) winchelli, M. {H. f) cleare-

landi, M. {Monotrypa) wortheni, M. (M.) vjelchi, M. {M. f) suhfusiformis,

and M. {M.) diichel.

10. The Paleontologist, No. 7, pp. 57-59, pls. i, ii, Cincinnati, April 18, 1883.

Describes Mont'mdipora kentuckensis and Ilelupora hari-isi.

The plates contain rough sketches of the Bryozoa described in this and the pre-

ceding number of the Paleontologist. These figures are of little or no value

in the identification of the species.

All of the above references are to pamphlets published privately by
Mr. .Fames. Some writers, notably Mr. S. A. Miller in his North

American Geology and Paleontology, have ignored these pamphlets

altogether, mainly because of their obscure mode of publication, but

also because many of the species are "not defined so as to be recog-

nized.'" Other writers have adopted some of Mr. James's specific

names and rejected others, but inasmuch as all of these papers fill the

requirements of publication, there is no reason for ignoring the work
as a whole, no matter how difhcult it may be to recognize the species

described. The A. O. IT, Code of Nomenclature states that " Publi-

cation consists in the public sale or distribution of printed matter,

books, pamphlets, or plates'" (Canon XLVII), but recommends that

authors avoid publishing in obscure pamphlets of limited circulation.

The Paleontologist, although certainly of the class to be avoided, must
be recognized under the rules since copies were distributed to some
extent b}^ the author, and were also placed on sale at his book store in

Cincinnati, where they may still be obtained.

The following references are to articles appearing in the proceed-

ings of a well established scientific SQciet}^ and hence there is no ques-

tion in regard to their recognition as publications:

11. Descriptions OF Three Species OF Fossils. Journal CiNciNN.vn Society Natu-
ral History, VII, 1884, pp. 21-24.

Describes and gives fairly good illustrations of two bryozoa, Fistulipora oiveni

and Ceramopora f heani.

12. Descriptions of Four New Species of Fossils from the Cincinnati Group.
Journal Cincinnati Society Natural History, VII, 1884, pp. 137-139, pl. vii.

Describes and illustrates two new bryozoa, Monticidipora ohioensis and M.

fal-esi. The article also includes descriptions and figm-esof more or less

weathered examples of Ceramoporella, which are referred to, Stromatopora

under the name of S. tubularis and aS". Ludloivensis.

U. P. .TAMES AND J. F. JAMES.

13. On the Monticuliporoid Corals of the Cincinnati Group, with a Critical

Revision op the Species. Journal Cincinnati Society of Naturaj, History,

X and XI.

Part 1, Volume X, 1887, pp. 118-141.

Part 2, VoLUMfe X, 1888, pp. 158-184, pl. i.

Part 3, Volume XI, 1888, pp. 15-47, pl. i.

The three installments b}" IT. P. and J. F. eTames noted above were
bound together and distributed bv their authors undei' the title of
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Monograph of the Monticuliporoid Corals of the Cincinnati Group.

In this monograph external characters alone are employed in dis

ting-uishing- species, and as a result the specific synonomy given is a

revelation. The various monticuliporoid genera and subgenera pro-

posed, particularl)' those by Nicholson and Ulrich, are made synonyms
of either Hall's Ceramopora or D'Orbigny's Mordicxd'ipora. Only

Dekayia Edwards and Haime, ConxteJlarla Dana, and Fistulipora

McCoy are recognized, and these only as subgenera of MonticuUpoi'a.

The correct placing of some of the synonymous genera seems to have

troubled the authors. For example, Crepipora and ChiloporeUa are

first placed as synon3'ms of Ceminopxyra and MoidicuUpora,, respect-

ively, but in the last installment the authors decide that the subgenus

F'lstuIipo7'a is the proper name with which to make them synon3'mous.

However, even this is not final, as later in the same paper Creplporn

is again made a synonym of Ceraiaopord.

The synonymy of species is on a par with the generic work, as ma}'

be illustrated by one of man^^ examples. CaUopora cincinnatieiwlN and

Cidlojporella flciheUata of Ulrich are considered synonyms of 3lo)iticu-

lipora nichohonl flames, the two synonyms being founded, according

to James and James, "upon slightly worn specimens." It happens,

however, that Callopmxi cincinnatiensis is founded upon well-pre-

served specimens of Lioclema occidens (Hall and Whitfield) from the

Upper Devonian of Iowa, and, as admitted bv Ulrich/' was erroneously

recorded as coming from Cincinnati.

No new species are described in these articles, but man}- of the

James species are figured on the two plates. These figures, especially

the illustrations of the surface characters of the various species, are

misleading and in many cases are quite unlike the specimens they are

said to represent. For example, contiguous angular, polygonal zocecia,

such as are exhibited by the specimens called MonticxJ'tponi fiirhinata^

are represented as more or less irregularlv rounded and separated by

a space of varying diameter, with here and there a rounded mesopore

int(^rpolated.

This series of articles appearing several years after Nicholson's exc-el-

lent volume The Genus Monticulipora, can not be excused on the

ground of pioneer work. Instead of nuu'king an adviuice upon work
in the Paleontologist, the monograph is very nuich inferior to the

earlier publication, and instead of being the promised aid to the stu-

dent, the articles are positivel}'^ confusing and detrimental to progress.

JOSEPH F. JAMES.

14. Manual of the Paleontology of the Cincinnati (troui-. Joiknai. ( -iNcrxxATi

Society of Natural History, XV-XVIII.
Volume XV, 1893, pp. 144-159.

Volume XVI, 1894, pp. 178-208,

Volume XVIII, 1895, pp. 67-88.

Volume XVIII, 1896, pp. 115-140.

aGeol. Surv. lllinoim, VIII, 1890, p. 427
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This series of articles differs from the preceding in its less critical

tone and iconoclastic spirit. The S3'^nonymy is considerably modified,

more species now being- recognized as valid. The same specific group-

ing according to zoarial growth is followed, but the author has appar-

entlj^ modified his views as to the value of internal characters, since

these are now noted in his descriptions. The work was left unfinished

by the death of the author.

LAWS OF NOMENCLATURE.

In order to avoid repetition in the descriptive portion of this work,

the writer has selected and quoted below such laws of nomenclature

as will be found to have special application to the James species.

These are given as published in the Code of Nomenclature adopted by
the American Ornithologists' Union (New York, 1892), and it is

believed that the canons quoted cover all the cases afforded by the

James bryozoan species.

OF THE RETENTION OP NAMES.

Canon A'A'ATJ.—A nomen nudum, generic or specific, may be adopted by a subse-

quent author, but the name takes both its date and authority from the time when,

and from the author by whom, the name becomes clothed with significance by being

properly defined and published.

OF THE REJECTION OF NAMES.

Canon A'^A'ATT".—A nomen nudum is to be rejected as having no status in nomen-
clature.

^

Canon A'A'A'TT.—A name resting solely on an inadequate diagnosis is to be rejected,

on the ground that it is indeterminable and therefore not properly defined.

Canon XXXIX.—A name which has never been clearly defined in some published

work is to be changed for the earliest name by which the object shall have been so

defined, if such name exist; otherwise a new name is to be provided, or the old name
may be properly defined and retained, its priority and authority to date from the

time and author so defining it.

OF THE DEFINITION OF NAMES.

Canon XLIII.—The basis of a specific or subspecific name is either (1) an identifi-

able published description, or (2) a recognizable jniblished figure or plate, or (3) the

original type specimen or specimens, absolutely identified as the type or types of the

species or subspecies in question; but in no case is a type specimen to be accepted as

the basis of a specific or subspecific name, when it radically disagrees with or is con-

tradictory to the characters given in the diagram or description based upon it.

Canon XLV.—Absolute identification is requisite in order to displace a modern
current name liy an older obscure one.

OF THE PUBLICATION OP NAMES.

Canon XLVII.—Publication consists in the public sale or distribution of printed

matter—books, pamphlets, or plates.



PROCEEDINGS OF THE XI TIOXAL MVSEVM. VOL. XXX.

CLASSIFICATION OF ORDOVTCIAN STRATA IN THE VICINITY OF
CINCINNATI, OHIO.

Vai'iou.s classifications of the Cincinnati rocks have been proposed

from time to time, but reference to most of these is unnecessary,

especially since the sul)ject was ably discussed and reviewed by Nick-

les in 1902/' At that time this author indicated all of the divisions of

the Cincimiatian series, but applied names only to the various beds of

the Lorraine. In a subsequent paper'' he named the divisions of the

Richmond group. More recently Foerste ' has proposed several new
names as well as a few changes.

The classification presented below is one now in preparation for

publication hy Mr. E. O. Ulrich of the U. S. Geological Survey and

the writer, and will ))e emploj^ed for mapping purposes in the Cincin-

nati area. As the })ublication of this article may be dekwed, departures

from the classifications of Nickles and Foerste, and the new" terms are

])riefi3^ discussed below. The thickness of the various divisions is

indicated b}^ giving tlunr range in height al)ove low-water mark in

the Ohio River, starting at a point wdiere the lowest beds are exposed,

nameh', at West Covington, or at Bromlev, Kentucky, and suppos-

ing that the rocks ai'c horizontal. The heights mentioned are thus

only relative and this method is introduced here mainly because it was

employed by Mr. James and most of the other Cincinnati paleontolo-

sfists in locatino- the hoi'izon of their fossils.

Richmond o;roii]i

,

O [('ovi Hilton srrotip

Trenton

Formation
(mapiil)le uniti-').

Members.

Approxi-
mate height
in feet above
low-water

mark in Ohio
River.

fSaliula • 6(J.^-700

Whitewater 625-665

Liberty 590-625

\\'aynesville 540-590

Arnheini 460-540

i ,Mt. All! )urn 425-460

McMillan \ Corry villa 390-425

iBellevue 375-390

(Fairuiount 325-375

llNIt. Hope 280-325

Mc^Mieken 220-280

100-220

50-100

45- 50

30- 45

l-\iirvie\v

Kdeii <S()ntligate

' Kconoiny .

Utiea -. Fulton

/Point l'lea«int

iBromley 0-30

«The (ieolojry of Cincinnati, .loin-. Cincinnati Sue. Nat. Hist., XX, 1902, jip.

49-101.

''American (Geologist, XXXIi, 1*K«, j)].. 202-L'ls.

'Science, XXII, 1905, No. 5.53. pj.. 149-1.52.
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Brornleij.—This name is applied to the series of drab to darii l)hie

sliales underlying- the Trenton limestone outcropping along- the Ohio

River bank opposite Cincinnati. These shales are about 80 feet in

thickness and are well exposed along the river just below Bromley,

Kentuck3^ The characteristic fossils are trilobite remains and a

form of Dahnanella, both of which occur in comparative abundance,

although other fossils are rare. This division is probably the equiva-

lent of the Hermitage formation of Tennessee.

Point Pledsanf.—The strata to which this name was applied by

Prof. Edward Orton are represented in the vicinity of Cincinnati by

the Trenton limestone overlying the Bromley shales. Here, on account

of erosion preceding the deposition of the Utica, these limestones are

not more than 25 feet thick, but at the type locality a considerable

thickness is added to the top. Erldotrypa hriareus is the most charac-

teristic fossil, and the strata represent probably the whole of the

Bigby and Catheys of Tennessee.

Coimigton grouj).—This term is proposed to embrace all the strata

in the Cincinnati area from the top of the Trenton to the base of the

Richmond. It thus includes the Utica and Lorraine of previous

authors.

Fulton.—The typical Utica is represented along the Ohio River by

only a few feet (seldom more than 5) of dark gra}' or drab colored

shales which contrast very distinctly with the overlying Eden shales.

These strata are well exhibited along the Ohio River bank at Fulton,

the old name for the eastern part of Cincinnati. Tt'lartJirus hecki^

Leptoholus insignis, graptolites and other typical Utica fossils are

abundant.

Eden.—The Eden shales of Professor Orton may lie divided into three

members well marked both faunally and lithologically. Hitherto these

have been indicated by the divisions lower, middle, and upper Utica,

with the exception that the lower Utica has included both the mem-

bers here called Economy and Fulton.

Economy.—This term, the old name of the village now known as

West Covington, Kentucky, is applied to the lower division of the

Eden. About 50 feet of blue shales and limestones comprise this

member, which is distinguished faunally by a large mmiber of bryozoa,

the characteristic species being Ooelodenia conimune., Crej^lpom venvsta,

and several forms of AspldopoTa

.

Southgate.—The middle Eden beds are well exposed just south of

Newport and Covington, Kentucky, particularly in the vicinity of

Southgate, so that the latter name may be employed to distinguish

them. This division consists of about 120 feet of blue to yellow shales,

with fewer limestones than in the rest of the Eden. The lower beds

of this member contain a considerable number of gastropods and pele-

cypods, while throughout the entire member, Ctenoholblna elllatK.,
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A><p)d<>i><>r<i eccentriea^ and BatoxtoiiKi '/((ine.st hyq particularly abundant

and characteristic.

McMicken.—The upper third of the Eden consists of about 60 feet

of highly calcareous and extremely fossiliferous shales and limestones

holding" the hvyoy.oan I)(l<n/<'ll(i iih'tcJu in g'r<nit abundance. Good
exposures occur along McMicken avenue, Cincinnati, Avhence the

name for the division.

l^alriuiio.—Nickles\s divisions of Mount Hope and Fairmount,

although useful for detailed work, are so closely related faunally and

distinguished with such difficulty that for mapping purposes the term

Fairview, from Fairview Heights at Cincinnati, is here proposed to

embrace both. The Fairview formation is about 100 feet thick, and is

the equivalent in part of the '"'' Hill quarry beds" of Professor Orton,

MeMUkin.—The Bellevue, Corryville, and Mt. Auburn members
are closely related and not of sufficient importance to be mapped
separately. The three are here recognized as members of the new
formation, the McMillan, from the street of that name at Cincinnati,

along which the 85 feet of strata comprising this formation are fairly

well exposed.

Arnhei)!).—Nickles's term Warren being preoccupied, the new name
Arnheim was proposed'^ for this division, which here is considered a

part of the Richmond group rather than of the Lorraine, as hitherto

placed. Excellent exposures of these strata are found in the vicinity

of Oregonia and Lebanon, Ohio.

DISCUSSION OF SPECIES IN ALPHABETICAL ORDER.

In manj' cases the James type lots contain such a variety of speci-

mens, or are so involved in other respects, that it has seemed best to

discuss in alphabetical order not only Mr. James's own species but

also those of which his forms have proved to be synonyms. In order

to facilitate reference to any particular form, this discussion of species

is followed by an index. The synonymy of some of the species is so

extended that for the sake of space, only that part of it essential to

this paper is given. The complete synonymy is presented in Bulletin

U. S. Geological Survey, No. 178.

ALECTO NEXILIS James,

^/erto 7(ya:///.s James, Iiitr. Catal. Foss. Cincinnati (ironp, 1S75, ji. 8.

Original de-seription.—"Pol3'zoary attached to branches of coral,

consisting of thread-like tubes anastomosing closel}', resembling fine

network, with 7 or 8 meshes in the space of a line; the little circular

mouths are raised and at iri-egular distances, varying from one-eighth

to one-sixteentii of a line apart.

•'The typical specimen of this species is spread over a small,

«Foei-ste, Science, XXII, 1905, No. 553, p. 151.

I
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uneven, eylindrical branched coral, Troin oiie-fonrth to three-eig-hths

of an inch in diameter.

"Found at Cinciiuiati, about -too feet above low water of the Ohio
River."

The above desci'iption Avouhl lead one to believe that the form
under consideration was a \'ery small species of Stoiiiatopofa incrust-

ing foreign objects. The type specimen, however, is not incrusting,

but is a solid ramose bryozoan belonging to the species later named
by Ulrich and described hy Nicholson as Montlmdlpoixi {Heterotryjxi)

mipllcata^ now referred to the genus Batostoma. James's description

was based upon the surface of this liighly acanthopored species, his

network or meshes being formed l)y the zo(jecial walls and the large

perforated acanthopores representing the "little circular mouths."

The name Alecto nexills^ therefore, has no standing since it rests on

an inadequate diagnosis and the species will take the name given by
Nicholson, this being the first by which the object was clearly' defined.

Nicholson accredits the species to Ulrich, but this is incorrect because,

although Ulrich did first recognize the species as distinct, his name of

Chaetetex Implicidus published in a catalogue is merely a nonien nudurit.

Batostoma implicatum is (juite an abundant fossil in the Eden shale

at Cincinnati and vicinity, but in no instance, to the best of the writers

knowledge, has it been found in beds above the top of this formation

(about 280 feet above low water in the Ohio River), James's reference

of his Alecto ne.nlls to the -iOO-foot level (Corryville bed) is therefore

probabl}?^ incorrect.

AMPLEXOPORA DISCOIDEA (Nicholson).

Clinetetes discoidi'iix J.\mes, Catal. Foss. ('incinniiti group, 1871, p. 4. (Named
but not defined.

)

Chnetetes discoideus Nicholson, Quar. Jour. (Jeol. Soc. London, XXX, 1874, p.

511, pi. XXX, figs. 4-4d.

Chaetetes discoideus Nicholson, (feol. Surv. Ohio, Pal., II, 1875, p. 206, pi. xxi,

figs. 15-15c.

Monticulvpora {Monotrypa) discoidea Nicholson, Genus Monticulipora, 1881, p.

193, pi. IV, figs. 3-3f.

Monticulipora discoidea James and J.vmes, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 163.—J. F. James, Jour. Cincinnati Soc. Nat. Hint, XVI, 1894, p. 178.

Ample.ropora discoidea Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 255.

Nicholson accredits this species to James, but inasmuch as the latter

named it without definition, Chaetetes discoideus James is a nomen
nndmii. The James types of Chaetetes discoideus include, in addition

to the well-known form described by Nicholson under the same name,

specimens of Amplexopora petasiformis (Nicholson) and Aspldopova

7}ewher7'yi (Nicholson) from the Eden shale, Prasopora Jiospitalis

(Nicholson) from the Richmond group, and several imdetermined spe-

cies rano-my- in time from the Eden to the Richmond. These various
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.specios agree in one character only, namely, the discoid method of

growth.

Ainplexo'pora discoidea is readily recognized by its discoid habit of

growth, absence of mesopores and by rather numerous acanthopores

and diaphragms.

Occurrence.—A characteristic fossil of the Fairmount member of

the Covington group at Cincinnati, Ohio, and vicinity.

AMPLEXOPORA FILIOSA (D'Orbigny).

Plate III, figs. l-M.

Monliculiporti filkuna D'Orbigny, Prodr. de Pal., 1, 1850, p. 25.

7yepto<r(//)a yi^tosa Ulrich, Geol. Surv. lUinoi.'!, VIII, 1890, p. 45(3, \)\. xxxvr, figs.

7, 7a.

M(mtlculipor<t Ji/idsa James and J.\.ves, Juur. Cincinnati Soc. Nat. Hist., X, 1888,

p. 162.—J. F. Jame.s, Jour. Cincinnati Soc. Nat. Hist., XV. 1893, p. 158.

Aiiip/c.ropora Jiiiosn NicKLEs and Basslek, Bull. U. S. Geol. Hurv., No. 178,

1900, p. 164.

Muiitlculipora .vihcj/lindrlrji. (U. P. James, Ms. ) J. F. James, Jour. Cincinnati iSoc.

Nat. Hist., XVIII, 1896. p. 128, fig. 18a-c.

The type lot of James's Motiticullpora KKhcyllndrica consists of two
specimens, one of which is an example of Dekayella alrichi and the

other—the one from which his illustrations were prepared—pi'oves

to be the same as Aniple.wjxn'a Jilloxa (D'Orbigny). Under the cir-

cumstances, only the figured specimen should or can be considered as

the type of James's species. As this is an unquestionable example of

A.Jiliosa, a species described long before by D'Orbigny and well

known to Cincmnati collectors, James's J/, siihcyllndrlca naturally

falls into synonymy v^x^'ix A. jiliom. The untigured specimen resem-

bles the figurcMl type only in that it is a thick subcylindrical stem. In

all other respects it differs decidedly and shows the characters of

Dekayella idrichl. (Plate II, figs. 3, 4.) The figured specimen differs

from the ordinary masses of Aiiiplexopora jillosa merely in this, that

in growing over and completely covering an OrtJioccras it tinally

assumed a subcylindrical shape. This is not an unusual occurrence,

though the majority of specimens are irregularly massive or hemi-

spheric in shape. J. F. James has illustrated the internal characters

of the specimen regarded as the type of his species, but thin .sections

of the same prepared by the writer show thnt his figures are not only

misleading but also incorrect. On Plate III of this paper the views

presented by these thin sections have been carefully drawn.

Ariiph',vo)>or(i JiJiom is a characteristic and not luiconnuon fossil

ranging from the Fairmount to and through the Corryville members
throughout the Ohio Basin, and may readily be recognized by its mas-

sive zoaria, monticulated surface, thin-walled polygonal zo<ecia and
absence of mesopor(\s. The size of th(> zoarium in spiM-imens seen by
the w liter lias varied from lumps less than 2.5 mm. in diameter to
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dome-shaped masses 400 mm. wide and 200 to 300 mm. in height.

The surface is generally monticulated, the monticules usually being

low and rounded but sometimes strong!}^ elevated and sharply pointed.

Nine of the ordinary zoa'cia may be counted in a distance of 2 mm.
Acanthopores are present in the successive mature zones, but are sel-

dom readily noticeable at the surface.

The internal characters of this species are unusually well marked

and constant. A vertical section shows that the zoarium is made up

of successive zones distinguished by variations in tal)ulation and other

respects. Often the zones are separated by clay-tilled interspaces,

but in most cases the zooe.cial tubes are practically continuous through-

out a zoarium. In such specimens the individual zones can only be

distinguished by the alternate development of immature and mature

regions. In each of the successive immature regions the zooecia have

thin walls and few or no acanthopores. Diaphragms are present but

are separated from each other by distances varying from 1 to 2

tube diameters. This region passes upward, sometimes abruptly but

more commonly rather gradually, into the mature region in which the

walls are consideralily thickened, small acanthopores developed in

large numbers, and the diaphragms increased in number so that two or

even three occur in a distance equal to their own diameter. An occa-

sional curved or funnel-shaped diaphragm, like those frequentl}^ seen

in the typical species of the genus, also may be observed in the mature

region. Tangential sections passing through the mature zone bring

out especially the character separating the genus Amj)lexopora from

the otherwise quite similar group recentl}^ named Oyphotrypa. This

is, namely, the presence of a central black line separating the walls of

adjoining zooecia. In the latter genus the zooecial walls are so amal-

gamated that their boundaries can not be distinguished, the central

portion being clear or light colored. The zooecia in the immature

region have such thin walls that sections show no structural features.

Occurrence.—Fairmount, Bellevue, and Corryville members of the

Covington group at man}" localities in the Ohio Basin. Cincinnati,

Ohio, is the type locality for both D'Orbigny's and James's specimens.

AMPLEXOPORA PETASIFORMIS-WELCHI (James).

MohticuUpora {Monotrypa) ivclchi James, Paleontologist, No. 6, 1882, ]>. 50; No. 7,

1883, pi. I, figs. 4-4c.

Moniiculipura petcmformis var. welchi James and James, Jour. Cincinnati See.

Nat. Hist., X, 1888, p. 169.—J. F. James, Jour. Cincinnati Soc. Nat. Hist.,

XVI, 1894, p. 187.

Amplexopora petasiformis-welchi Nickles and Basslkh, Bull. l^. S. Geol. Surv.,

No. 173, 1900, p. 165.

This variety dii|ers from A. petaslformix only in the shape of the

zoarium, which tends to assume a subramose or ramose growth instead

of the usual hat-shaped masses. Variety welchi is of interest mainly
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in that it bridges tlie gap between the typical ramose s\)Qcies of Aniplexo-

pora and the massive forms, such as A. jiUosa or A. petasiforviis.

Occur'rence.—Eden shale, Cincinnati, Ohio, and vicinity.

ARTHROPORA CINCINNATIENSIS (James).

Plate IV, fig. 7.

I*tilo(llctifa / cincinndticnsiK JaxMes, Paleontologist, No. 5, 1881, p. 39.

This is one of the Cincinnatian species of Arthropora, a genus of

bifoliate bryozoa characterized bj?^ its regularly and frequentl}' jointed

zoaria. In its zooecial structure the species is ver^' similar to the

abundant A. .^Jiaffer! (Meek), but the respective zoarial peculiarities of

the two forms are so constant and evident as to justify their recogni-

tion as distinct species. James gave a fairly good description of his

species, a part of which is quoted below, and his diagnosis, together

with the iigure of the type presented on Plate IV, will prol)ably serve

for its ready identification.

Oviqlnal description.—"Polyzoary * * *, consisting of sul)-

cylindrical, or cylindrical stems, giving off lateral branches from half

a line to one line apart at an angle, generall}' of about 45 degrees;

branches var\'ing in length from half a line to over one line; diameter

of stems about half a line. The pores vary from long oval to subcir-

cular in shape, and are arranged in alternating rows, three or four in

tiie space of half a line measuring their longer diameter (longitudi-

nally), and nearly twice that number transversely; separated, generally,

about their own diameter apart. * * * "

Compared with Arthropora cleavelandi (James) with which A. cin-

clnnatiensh agrees most nearl}^ in growth, the latter may be distin-

guished by its smaller, nearly C3'lindrical and proportionally stouter

l)ranches, while in zooecial structure it differs in having decidedly

l)roader interzocecial spaces, causing the zooecial apertures to be much
smaller. .1. f<haiferl agrees better in the external appearance of its

zooecia, but differs decidedly in the greater size of its segments and in

their broader, relativelj^ shorter, more frequent, and compressed

lateral branches.

Occurrence.—Not uncommon in the lowermost strata of the Mount
Hope member at Cincinnati, Ohio, and vicinity.

ARTHROPORA CLEAVELANDI (James).

Plate III, figs. 13-16; plate IV, fig.' 6.

I^ilodicU/a cleavelandi Jamks, Paleontologist, No. 5, 1881, j). 38.

Arthrojiora shafferi-cleavelundl Nickles and Basslek, Bull. U. 8. (tcoI. Surv.,

No. 173, 1900, p. 171.

PtUodictya f/ralianii JxyiEs, Paleontologist, No.^5, 1881, p. 39.

Ptilodictya duhia James, Paleontologist, No. 5, 1881, p. 40.

Pfilodictya cleavelandi James, as shown by the type, is founded

upon segments of a rather well-marked species of Arthropora occur-
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ring abundantly throughout the various subdivisions of the Eden

shale. The species is characterized by slender, generally nonbifur-

cating segments (in consequence of which the complete zoarium must

have consisted of comparatively only a few rigid branches), and by

the numerous and small lateral branchlets springing out at nearly right

angles from the main stem. The segments are usually found sepa-

rated, specimens retaining more than a sequence of two or three being

extremely rare. In length they vary but little from the average of

7 mm. The basal segment is bifurcated and drawn outacuminately below.

The types of P. grahami and P. dubia agree exactly in their zooe-

cial characters with those of P. deavelandl and differ from the last only

in each having a long striated pointed base and fewer or no lateral

branchlets. As here interpreted these three supposed species are

founded in two cases upon nothing further than basal segments and

in the third case upon the upper segments of one and the same species

of ArtJiTopoTa^ for which the name deavelandl is adopted and the other

two rejected.

Occurrence.—Eden shale, Cincinnati, Ohio, and vicinity.

ARTHROPORA KENTUCKYENSIS (James).

Plate IV, lig. 5.

Ptilodktya ke)ituck;/ensis James, Paleontologist, No. 5, 1881, p. 38.

Compare Arfhropom bifurcata Ulrich, Geol. and Nat. Hist. Surv. Minn., Final

Rep., Ill, Pt. 1, 1893, p. 178, pi. xiv, figs. 22-25.

The types of Pt'dodictya kentuchyensls James consist of two frag-

mentary examples of a species of Arthropora., which maj^ prove to be

closely related to the Minnesota Black Eiver form described by Ulrich "

as ArtJiropora Mfurcata. Better and more complete examples are

necessary before this relationship can be determined with certainty.

In the meantime both James's and Ulrich's names may be recognized

as valid. James's t3'pe specimens differ from other species of Arthro-

pora in having exceptionally narrow interzofBcial spaces. This charac-

ter, if constant, may very well be regarded as of specitic importance.

The jointed, bifoliate zoarium will distinguish A. kentucJcyensis from

all associated bryozoa. With the exception of A. hifurcata, the other

species of Arthroporq are too different to require comparison.

Occurrence.—^TomYey shale of the Trenton, Ohio River bank oppo-

site Cincinnati, Ohio, in strata 10 or 15 feet above low watermark.

ARTHROSTYLUS TENUIS (James).

Helopora tenuis James, Paleontologist, No. 1, 1878, p. 3. ,

Arthro7iema tenuis Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 160, pi.

VI, figs. 8-8c.

Arthrostylus, tenuis Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final Rept., Ill,

Pt. 1, 1893, pf III, fig. We.

«Geol. and Nat. Hist. Surv. Minn., Final Rep., Ill, Pt. 1, 1893, p. 178.
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Although the original description of this fine species is incorrect in

several details, the study of the types shows that it was correctly

identified and well illustrated b}^ Ulrich in 1882."

The zoarium is jointed, but specimens showing the segments still in

connection are not common. The segments are very slender, straight,

needle-shaped rods, about 5 mm. in length, slightly expanding toward

the obtusely rounded upper extremit}'. The latter articulates with

the pointed lower ends of generally two succeeding segments, the

complete zoarium appearing to consist of extremely delicate and regu-

larly bifurcating branches. Cross sections of a segment are subquad-

ranguhir in shape, three of the sides being concave and equal in width,

while the fourth side is slightly convex and half again as wide. Each

of the three equal sides bears a row of zocecia, while 6 to 8 longitudi-

nal striie mark the fourth side. The zooecial apertures are oval, and

when perfect have a delicate and prominent equall}'' elevated rim; 9

zooecia in 2 nmi. •

The small slender segments of ^1. tenuis with the three equal cellu-

liferous sides and the broader, striated, noncelluliferous fourth side

are so ditterent from the zoaria of all other bryozoa in the Cincin-

natian series that comparison is not necessary.

Occurrence.—Not uncommon throughout the Eden shale at Cincin-

nati and vicinity. James's type is from the lower division (Economy
member) where specimens are particularly abundant.

ASPIDOPORA CALYCULA (James.)

Plate I, ligs. 8-10.

Lichcnalld f cabjoila James?, Catal. Fosp. Cincinnati Group, 1871, p. 5 (not

defined )

.

Chirtetes f calynduH James, Introd. Catal. Foss. CiiH'imiati Croup, 1875, p. 1.

Monticulipora {Diplotrypa) calycula Nicholson, Genus Monticulipora, 1881, p.

165, pi. IV, figs. 4-46.

J/on//fw/(/)orac«///cu/« James and James, Jour. Cincinnati Soc. Nat. Hist., X, 1888,

p. 167.—J. F. James, Jour. Cincinnati Poc. Nat. Hist., XVI, 1894, p. 184.

Asjndoponi cab/cula Ulrich, Geol. and Nat. Hist. Surv., Minnesota, Final Rept.,

Ill, Pt. 1, 1893, p. 255.

Most of the characters of this species have been so well described

and illustrated by Nicholson that its identification is a matter of little

difiiculty. New figures of the internal structure are introduced here

partiV to show the identity of Jumes's types with the form described

b}" Nicholson, but mainly to give a better illustration of a vertical

section than has been published heretofore. In the vertical section

figured b}^ Nicholson the zoarium is cut in such a way that a false idea

of the internal features is presented. Such sections, in order to bring

out the essential characteiv<, should cut the zoarium at right angles to

the growing edge. A. ca/z/cula, when sectioned in this way, shows

«Geol. and Nat. Mist. Surv. Minn., Final Report, III, Pt. 1, 1893, pi. in, fig. We.
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that an immature zone is present as in nearly all Paleozoic bryozoa,

but this region is so short that it will not be noticed unless the section

is made in the manner indicated above. Numerous acanthopores and

closely tabulated mesopores are developed in the mature region, while

each zooecium generally shows a single large cystiphragm occupying

the bend from the immature to the mature region. Rarel}^ a second

and even a third may be developed above the first.

Aspidopora calyenla is the only described species of the genus

occurring in the particular strata in which it is found, while from

associated bryozoa the discoid zoarium with numerous mesopores and

acanthopores and the zocecial tubes with "large cystiphragms will serve

as a ready means of separation.

Occuirence.—Not unconuuon in the Bromley shale of the Trenton,

exposed along the Ohio River bank opposite Cincinnati, Ohio.

ASPIDOPORA ECCENTRICA (James).

Plate ?I, tigs. S-12; plate V, figs. 7, 8.

Moiificulipora {Heterolrypa?) eccentrk-a James, Paleontologist, No. 6, 1882, p. 48;

No. 7, pi. I, figs. 6, 6o.

MoiiticiUipora eccentrica James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 167, pi. II, figs. 2a-c.—J. F. James, Jour. Cincinnati Soc. Nat. Hist.,

XVI, 1894, p. 185.

Aspidopora eccentricaVhRicn, Geol. and Nat. Hist. Surv., Minnesota, Final Rept.,

Ill, Pt. 1, 1893, p. 255.

Zoarium a small, free, subcircular expansion averaging 4 mm, in

diameter and 1 mm. or less in thickness. Occasionall}' several of these

disks may be found in contact and forming a zoarium as in A. areolata

Ulrich. Celluliferous face smooth, slightly convex, and 'showing that

the zoarium is composed of a single macula surrounded by zoa?cia of

the normal size. Under stirface flat or concave and lined with an epithe-

cal membrane whose wrinkles or lines of growth are arranged about a

point nearer the margin than the center of the base. Zocecial aper-

tures rounded or ovate, the average diameter of the ordinary zooecium

0.3 mm. with 6 in 2 mm. while the largest zooecia of the maculae attain

a diameter half again as great. Mesopores rather numerous, 6 usually

surrounding a zooecium and occupying the interspaces left by the zocecia

where their walls fail to touch. Acanthopores few and small and sel-

dom detected either in sections or on the specimens.

The internal characters of this form differ but little from other

species of the genus. The large, elongate but few cystiphragms and

the absence of diaphragms characterize the zocecial tubes while the

mesopores are, as usual in this genus, closely tabulated.

This neat little species can readily be recognized by its small subcir-

cular zoarium and the eccentric wrinkles of the epithecated side. The
species seems to he restricted to the middle division of the Eden shale

in the Cincinnati area. Washings from certain shale beds will often

Proc. N. M. vol. XXX—06 2



18 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxx.

yield hundreds of free examples while the limestone layers sometimes

show an abundance of specimens on their surfaces. The best develop-

ment of the species at Cincinnati occurs in the shales at a horizon 170

feet above low water mark in the Ohio Hiver.

Occurrence.—South^ate member of the Eden shale, Cincinnati, Ohio,

and vicinit3^

BATOSTOMA VARIANS (James).

Chaetetes rariuns James, Paleontologisit, No. 1, 1878, p. 2.

Monticulipora {Chaetetes) r«r/ans James, Paleontologi.*t, No. 5, 1881, p. 36.

Monticulipora varians Tames and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 177, pi. II, figs. 4((, Ji.—J. F. James, Jour. Cincinnati Soc. Nat. Hist.,

XVI, 1894, p. 199.

Batostomu varians Nickles and Bassler, Bull. U. S. Geological Survey, No. 173,

1900, p. 179.

Batostuma variabile (part) Ulrich, Geol. Surv. Illinois, VIII, 1890, j). 460, pi.

XXXV, figs. 4b^e (not 4, -ia, 5, or pi. xxxvi, fig. 1).

The earliest description of this species was sufficient for its recog-

nition especially since it was compared with Chaetetes (now Batostoina)

jamesi Nicholson, of which good figures and a description had appeared

some vears before. James's description of 1881 also gives a fair idea

of the form and comparisons with the related B. jamesi. Ul rich's defi-

nftion and figures oi Batostorna variabile^'' prove upon further investiga-

tion to be founded upon at least two distinct species of Batostoma., one

of which as indicated above is synonymous with B. varians., while the

second is here recognized and redefined as B. variabile. The geological

occurrence of the two species is quite different, B. mrians ranging

from the Arnheim formation to and through the Whitewater forma-

tion of the Richmond group, and B. variabile being a characteristic

fossil of the uppermost beds of the same group.

Comparing B. varians with B. jamesi^ the former is found to have

thin-walled, angular, instead of oval, thick-walled zocecia, few and
irregularly placed instead of numerous mesopores, fewer diaphragms,

and a lobate or subfrondesccnt zoarium instead of a regularly ramose
one as in the latter species. For good figures of both the internal and
exter.nal characters of B. varians., the student is referred to those

mentioned above under the citation of B. variabile.

Occurrence.—Abundant in the Arnheim, Waynesville, Libert}^, and
Whitewater formations of the Richmond group in Ohio, Indiana, and
Kentuck3\

BATOSTOMA VARIABILE Ulrich (restricted).

Plate VII, figs. 9, 10.

Batostoma variabile (part) Ulrich, Geol. Surv. Illinois, VIII, 1890, p. 460, pi.

XXXV, fig. 5; pi. XXXVI, fig. 1 (not pi. xxxv, figs. •ib^e=B. varians).

As mentioned in the remarks under the preceding species, Ulrich's

Batostoma variabile includes at least two distinct forms, one of which

a Geol. Surv. Illinois, VIII, 1890, p. 460.
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is the same as BatoHtoma varians (James), while the second is a good
species of the same genus. The writer proposes to restrict the spe-

cies Batostoma varlalyUe to the second form. Ilhistrations of the

external features of this form have alread}" been published by Ulrich,

as cited above, and figures of the internal structure are given on Plate

VII of this article.

B. vai iahilt\ as thus restricted, forms robust, cylindrical or subcom-

pressed usually infrequently dividing stems, 10 mm. or more in diam-

eter. The surface of the zoarium is smooth but macuhv of conspicu-

ously larger zooecia are present. The zooecia are thin-walled and

angular at the surface with mesopores practically absent. Below the

surface the zooecial walls are so thickened by deposits of tissue along

their sides that a tangential section through this region gives a

rounded aspect to the apertures. Six to seven of the ordinary zooecia

occur in 2 mm. Acanthopores sometimes large and occupying all the

zooecial angles, but at other times not a conspicuous feature. Distribu-

tion of diaphragms and other internal features as shown on Plate VII.

Because of the absence of mesopores, this species shows with unu-

sual distinctness in tangential sections, the black line separating the

walls of contiguous zooecia, a characteristic feature of this as well as a

number of other genera of the monticuliporoids. The lai-ge, smooth,

ramose zoarium, angular contiguous zooecia, few mesopores, and con-

spicuous clusters are characters sufficient to distinguish this form from

other species of the genus.

The specimens figured b}' Ulrich from the Richmond group at

Savannah, Illinois (Plate XXXV, figs. 4, -la, in the work cited above)

can not be determined with certaint}' on account of their ill-preserved

internal structure, but it is probable that thej" belong to neither of

the two species under discussion.

Oecurrenee.—Uppermost beds of Richmond group at a number of

localities in Indiana and Ohio. The types which are in the collections

of the U. S. National Museum, were found in the vicinit}' of Osgood,

Indiana.

BYTHOPORA ARCTIPORA (Nicholson).

Plate II, tigs. 1, 2.

Ptilodictya f arcUpora Nicholson, Ann. ]Mag. Nat. Hist. (4), XV, 1875, p. 180,

pi. XIV, figs. i—ih.

Ptilodictya f arctipora Nicholson, Geol. Snrv. Ohio, Pal., II, 1875, j). 262, pi. xxv,

figs. 9-9h.

Bytliojiora urctipora Miller and Dyek, Contr. to Pal., No. 2, 1878, p. 8.

ChMeies minutus James, Paleontologist, No. 3, 1879, p. 20.

The tj'pes of Chaetetes ininidus. James consist of a number of speci-

mens of a small species of Bythojxn'a. Carefully compared with other

species of this genus, the}^ all prove to be more or less youthful

branches of the same species of which Nicholson had previously
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described" very old examples under the name Pfilod'ictyaf aj'ctipora.

This determination was quite unexpected since in their revision of the

Monticuliporoids James and James, who might be expected to know
the facts in the case and therefore were followed by Nickles and the

writer,^ place C. minutus as a sj^nonym of Montlcullpora (now Bytho-

pora) delicatula (Nicholson).''

Occurrence.—Byihopora arctipora is a characteristic and very abun-

dant fossil of all the divisions of the Eden shale in the Ohio basin.

The types of C. 'minutus were found near Loveland, Clermont Countv,

Ohio.'

BYTHOPORA DENDRINA (James).

Ilelopora dendrina JASiEt^, Paleontologist, No. 1, 1S7S, p. 3 (July 2, 1878); No. 2,

p. 14.

Bjithopora dendrina Nickles and Basslek, Bnll. U. S. Geol. 8urv., No. 173, 1900,

p. 185.

Biithopvrafruticomt Miller and Dyer, Contr. to Pal., No. 2, 1878, p. 6. pi. iv,

tigs. 6, 6a (July 22, 1878).

The type of Tleloponi dendrina does not belong- to the James collec-

tion and the following remarks are introduced here only to indicate

the rather unusual history of the species. As indicated in the above

synon^'mv, James's species antedates B.frutlcom by only twenty days,

but both names seem to be founded upon the same specimen. The
specimen described by James was an unusually fine zoarium found by
Mr. Charles Schuchert. wdio, after James's description had been writ-

ten, disposed of it to Mr. C. B. Dyer. The type of B. frutlcom came

from Mr. Dyer's collection, and apparently is the same specimen as

that found by Mr. Schuchert, the result being that the two names have

not only been founded upon the same species, but probably also upon

the same specimen.

B. dendrina may be distinguished from other species of Bythopora

hy its frequently branching, slender stems; elames's description brings

out the superficial characters even though unaccompanied by illustra-

tion.

Occurrence.—Fairview formation, Cincinnati, Ohio, and vicinity.

BYTHOPORA GRACILIS (Nicholson.)

Cliaeteks gracilis James, Catal. Low. Sil. Foss. Cincinnati (iroup, 1871, \^. 3

(named only).

Chaetetes f/racHis 'i^wnoLsoy, Quar. Jour. Geol. Soc. London, XXX, 1874, p. 504,

pi. xxi.x, figs. 7, 7a; Geol. Surv. Ohio, Pal., II, 1875, p. 198, pi. .x.xi, figs.

8, 8b.

Moittlcntlpora {Heterotrypa) (jrarlUs Nicholsox, Cienus Monticulij)ora, 1881, p.

125, pi. II, figs. 1-lb, and tig. 20.

«Geol. Surv. Ohio, Pal., II, 1875, p. 262.

'•Bull. r. 8. Geological Survey, No. 173, 1900, p. 184.

•CJiaetetrs ddlrdtnlus Nicholson, Quart. Jour. Geol. Soc. London, XXX, 1874,

p. 505, pi. XXIX, figs. 8-8b.
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Muntkuliporn f/rarU!s James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 17r>.

Monticulipovd gracilis J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894,

p. 191.

Batodomella gracilis ITlrich, (Teol. Surv. Illinois, VIII, 1890, p. 482, pi. xxxv,

fig. 2.

Bytliopora gracilis Nickles and Bassler, Bull. U. S. Geol. Surv., No. 173, 1900,

p. 185.

This species among" others was merely named by James but described

and accredited to him by Nicholson, As in this and other similar

cases, the James name is a noinen nudum.^ so that the real author of

the species is Nicholson. The species has been well described and

tigured by Nicholson and Ulrich, and the student is referred to the

works above cited for their detailed descriptions.

Occur7'ence.—Abundant in the Fairview and McMillan formations

throughout the Ohio Basin. The species is especially abundant in the

Corryville member, many slabs from this division being covered with

their white, smooth, narrow branches.

BYTHOPORA MEEKI (James).

Chaetetes mee.ki James, Paleontologist, No. 1, 1878, p. 1.

Monticuliporn {Chaetetes) meeki Jawes, Paleontologist, No. 5, 1881, p. 35.

Monticalipora gracilis var. meeki Nicholson, Genus Monticulipora, 1881, p. 127.

Monticulipora meeki James and James, Jour. Cincinnati Soc. Nat. Hist., X, 1888,

p. 174.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 192.

Bytliopora meeki Nickles and Bassler, Bull. U. S. Geol. Surv., No. 173, 1900,

p. 186.

The type lot of Chaetetes meeki James contains, besides the well-

known form regarded by Nicholson as a variety of Monticulipora gra-

cilis^ specimens of Rh(>mhotryj>a quadrata (Rominger), Homotrypa
communis Bassler, an undetermined species, and a ramose example of

Homotrypa fiahellaris Ulrich. All of these species agree in but one

feature, the general form of the zoarium, and also show how little

value can be attached to this character alone. Strangely enough with

such a mixture, James's descriptions are correct since he recognizes

the relationship of his species with Chaetetes (now Bythopora) gracilis

and gives good comparisons between the two forms. Evidently he

based his remarks upon a few of his "types" and these happened to

be of the species now recognized as Bythopora rneehi.

The various species of Bytliopora are so much alike in internal

structure that it is not strange that Nicholson considered the species

imder discussion onl}' a variety of his Monticulipora gracilis. How-
ever, the fact that it occupies and is characteristic of a different geo-

logical horizon, and always forms a considerably larger zoarium, seems

to me reason enough for its rank as a distinct species. Bythopora

gracilis forms long slender stems seldom over 3 mm. in diameter and

characterizes the Fairview, and McMillan formations, while the
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branches of B. meeki are seldom less than 6 or 7 ram. in diameter, and

occur only in the Waynesville formation of the Richmond group.

Occurrence.—Waynesville formation, Richmond group, at most local-

ities in the Ohio Basin. James's types were from Clinton and Warren
counties, Ohio.

BYTHOPORA PARVULA (James).

Plate III, figs. 11, 12; plate V, fig. 4.

Helopora pannda James, Paleontologist, No. 1, 1878, p. 3.

Bythopora parvula Nickleis and Bassler, Bull. U. S. Geol. Surv., No. 173, 1900,

p. 186.

The types of Helopora parvula are from the upper part of the Eden

shale, and prove to represent a form of Bythoporii quite distinct from

other species of this genus. The following description and compari-

son bring out its essential features.

Zoarium consisting of very slender cylindrical branches seldom

exceeding 0.4 mm. in diameter, dividing at irregular but rather long

intervals and bearing -i or 5 rows of elongate oval zocecia rounded

behind and drawn out in front, separated from each other longitudi-

nally by spaces equal to their longer diameter. Measuring length-

wise about 5 zooecia in 2 mm. Narrow, channeled interspaces sepa-

rate the rows of zooecia. Mesopores and acanthopores obsolete or

apparently wanting. Diaphragms sparingly developed.

In its internal characters the species simulates Xematopora., but the

pi'oportionally much greater length of the zooecial tubes is regarded

as indicating the trepostomatous genus Bythopora rather than the

Cryptostomata.

Compared with other species of Bythojjora., the present form may
be easily distinguished by its extremely slender branches and widely

separated zotecial apertures. The associated B. airtipoiut has broader

branches and more closely set zo(jecia and well developed acanthopores

in greater or less abundance.

Occurrence.—McMicken member of Eden shale, Loveland, Ohio.

CALLOPORA MULTITABULATA (Ulrich).

Plate 1, figs. 5-7.

Moniiculipora kentuckensis James, Paleontologist, No. 7, 1883, ji. .57, pi. ii, figs.

1-U.

Monticulipora kentuckensis J .\mb» and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 180, pi. II, figs. Ha-'/.—J. F. James, Jour. Cincinnati Soc. Nat. Hist,

XVI, 1894, p. 203.

Monotnjpella mnUltabulata Ulkkm, Fourteenth Ann. Rep. Geol. Nat. Hist. Surv.

Minnesota, 1886, p. 100.

Callopora mnltitubulata Ulrich, Geol. and Nat. Hist. Surv. ^Minnesota, Final

Kept, III, Pt. 1, 1893, p. 280, pi. xxiii, figs. 11, 12, 16. 17, 24-26, 30, 31.

Mmiticulipora Jcejitxtchemis eTames could certainly never be recog-

nized from an}' of the descriptions or figures given b}' its author.
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The descriptions bring out no distinctive characters and the figures,

especially of the internal structure, are inadequate and indeed quite

incorrect. Figs. 6-7 on Plate I faithfully present the characters

shown in the sections originall^^ used and figured by James and James.

A comparison of the two sets of figures will show decided differences.

James's types prove to be the same as the Kentucky form of the

species well described by Ulrich as Monotrypella multitahulata.^

However, since James's description and figures, as already stated, are

wholly inadequate and incorrect in the most essential features, it

clearly falls into s3"non3'm3" under the rules cited on a previous page.

Occurrence.—Abundant in the Lexington limestone of the Trenton

at a number of localities in Kentucky. James's types were found at

Paris, Kentuckj^, but were erroneously recorded as coming from the

Cincinnati group.

CALLOPORA ONEALLI (James).

Plate VI, figs. 1, 2.

Chsetetes ? o' nealli 3AM^%, Introd. Catal. Low. Sil. Foss., 1875, p. 2.

Monticulipora o'nealli James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 174.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 194.

Callopora onealli Miller, North American Geol. Pal., 1889, p. 296.

Not Monticulipora (Heterotrypa) o'nealli Nicholson, Genus Monticulipora, 1881,

p. 118= Callopora onealli sigillarioides (Nicholson).

The lower third of the Eden shale wherever exposed in the Ohio

Basin generally contains a small species of Callopora in abundance.

The same formation, especially the upper third, affords great num-
bers of two well-marked varieties. The small, earlier form of this

species was first described by James in 1875, as above cited, under

the name of Chsetetes ? o'nealli but figures were never published. In

1882, the same author distinguished one of the varieties as Monticuli-

pora {Heterotrypa) o)ieaUi f var. communis. The other variety is the

same as the form described in 1875 by Nicholson under the name
CJixtetes sigillarioides.^ In the "Genus Monticulipora," Nicholson

abandoned his species, believing it to be identical with C. onealli.

Nickles and Bassler in their Sjmopsis proposed the arrangement of

these forms as given in this paper, namely, recognizing C. onealli as

a distinct species with the two varieties communis and sigillarioides.

The zoarium of C. onealli is of narrow, frequently dividing branches

1.5 to 2.0 mm. in diameter, often anastomosing so as to form a small

bushy clump. The zooecia, of which 5 to 6 occur in 2 mm., are oval

and separated by more or less numerous mesopores. Variety communis

has the same zoarial growth, but its branches are much more robust,

their average diameter being 7 mm. Its zooecia also are polygonal

"Fourteenth Ann. Rep. Geol. Nat. Hist. Surv. Minnesota, 1886, p. 100.

6 Pal. Ohio, II, 1875, p. 203, pi. xxii, figs. 9, 9«.
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and ill contact at the surface because of the scarcity of mesopores in

this region. The zocecial characters of variety siglUarioides are the

same as in the tN'pical form, but the zoarium differs in consisting- of

rather long, graceful branches, 4 or 5 mm. in diameter, dividing less

frequently and not tending to anastomose.

The internal structure of C. onealli is essentially the same as that

figured b}" Nicholson in 1881'* for the variety sigillarioides, but tangen-

tial sections of variety co//i//i i/nis differ from both in showing few meso-

pores and polygonal zooecia.

Occur/'f}ice.— C. onealJl is particularly abundant in the Econoni}''

member of the Eden shale in the vicinity of Cincinnati; variety sigil-

larioides ranges through the formation in equal abundance while

variety coiiuinuitti is best developed in the upper (McMicken) member
of these rocks.

CALLOPORA ONEALLI COMMUNIS (James).

Plate 1, fi^. 13; plate IV, figs. 8, 9.

Monticulipora {Heierotrt/pa) onealli'! var. coHiHuai/.s James, Paleontologist, No. 6,

1882, p. 47; No. 7, 1883, pi. i, fig. 8.

Monticnlipom communis James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 175, pi. II, figs. 5a, b.—J. F. James, Jour. Cincinnati 8oc. Nat. Hist.,

XVI, 1894, p. 195.

(alloporaonealli-commimis Nickles and Bassi.er, Bull. IT. S. Geol. .Surv., No. 173,

1900, p. 190.

This variety has been discussed in the remarks under Oallopora

onealli and, as there stated, may be distinguished from the typical

form of the species by its decided h' robust instead of delicate branches

and ))}• its few mesopores. The branches are usually about 7 mm. in

diameter and form bushy masses by their anastomosis. The internal

structure is the same as in C. onealli and var. mjUlarloides with the

exception that as the surface is approached many of the mesopores

pinch out so that at the surface itself the zocecia are in contact prac-

tically on all sides. This causes the zocpcia to assume a polygonal

outline and to become a trifle larger than in typical C oneallL Thej'^

are also larger than in the variet}'^ siglUarioides^ but the average

number of zocecia in a given space is the same in all three forms.

The types of the variety com munis are missing, but the examples

here figured on Plate IV are identical with specimens labeled by Mr.

James in the collections of the U. S. National Museum.
Occurrence.—Abundant in the Eden shale at manv localities in the

Ohio Basin, Cincinnati being the tj'^pe locality. Especially tine speci-

mens are found in the upper beds of this formation.

"(u'nus Monticulipora, 1881, p. 118, pi. iii, figs. .3-3f.
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CALLOPORELLA CIRCULARIS (James).

Monticulipora {Heterotrypa) circularis Jame^, Paleontologist, No. 6, 1882, p. 4().

Monticulipora circularis James, Paleontologist, No. 7, 1883, p. 58, pi. i, tig.s. :5, ?i<i.

Monticulipora lens James and James, Jour. Cincinnati Soc. Nat. Hist., X, ISSS,

p. 165.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, i>.
181.

(Not Nebulipom lem McCoy.)

CaUoporeUa harrisi Ulrich, Jour. Cincinnati Soc. Nat. Hist., VI, 1883, i>. 91,

pi. I, fig8. 5-5c.

CalloporeUu circuhirix Nickles and Basslek, Bull. U. S. Geol. Surv., No. 17.3,

1900, p. 193.

James''s original description of this form is clear enough to make
one reasonably certain that his species is the same as that described

and figured shortly after by Ulrich as CaUoporeUa liarrim and an

examination of the type specimens of each proves this beyond a doubt.

The absence of tigiiresin the case of J/, circular is'va not a valid excuse

for rejecting the name, inasmuch as the description gives a clear state-

ment of both the internal and external characters. James and James
in 1888 and J. F. James again in 1894 recognize M. circularis as a

synonj'ui of McCoy's NebuUpora lens—a species from Great Britain

which has a similar zoarial growth, but whose zooecial characters are

not yet known. The possibility of the two forms proving to repre-

sent the same species is, in the opinion of the writer, xevy remote.

Ulrich has given a good description and figures of the species and

the student is referred to his work. The discoid zoarium, with rounded

zooecia surrounded by ring-like walls and separated by numerous

closel}^ tabulated mesopores, characterize the species.

Occurrence.—Not uncommon in the Waynesville formation of the

Richmond. The type locality is Westboro, Ohio, but the species has

been found at many other places in southwestern Ohio and southeastern

Indiana.

CERAMOPORA CONCENTRICA James.

Ceramopora concentrica 3XMES, Paleontologist, No. 1, 1878, \). 5.

Ceramopora concentrica James and James, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 38, pi. I, figs. 8, 8 a.

Not Cceloclenia concentricum Nickles and Bassler, Bull. U. S. Geol. Surv. No.

173, 1900, }). 212 {^Coeloclenia {Diamcsopora) commune (Ulrich)).

The original description of this form is too vague for recognition,

and the species must date from 1883, when James and James gave

another description and figured a specimen. The type lot, from which

the original description was apparently drawn, consists of the following:

(1) Three specimens of CerainoporeUa distincta Ulrich from the Eden
shale at Cincinnati or vicinit}'.

(2) Two specimens of CeramoporeUa ohiooisis {W\cho\^on) from the

upper beds of the Eden shale at Cincinnati.
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(3) One specimen of the basal expansion of Chiloporella flahellata

(Ulricli) from the Corryville member at Cincinnati.

(4) Several specimens of the basal expansion of Coeloclema commune
(Ulrich) and fragments of the branches of the same species, all of these

being from the lower part of the Eden shale, and probably from tht»

bank of the Ohio River at Ludlow, Kentucky.

The specimen selected for illustration by James and James,"and which

should be adopted as the real type of the species, is a robust, frequently

branching specimen of CaUopora oneaUi-sigillarioides (Nicholson) over-

grown by a finely preserved example of CeramoporeUa oh'wensh (Nich-

olson).'^ This specimen w^as found in the upper beds of the Eden shale,

near Eden Park reservoir, Cincinnati. Ceramopora co7icentrica James
and James, therefore, as based on the figured type, is a svnonjmi for

CeramopxweUa ohiot'usw (Nicholson). Without the specimen it would

l^e impossible to make this determination, since the figure is wholly

without distinctive characters. As stated, the original description is

too indefinite, and, as the type lot shows, based upon too many dis-

tinct species for recognition.

Nickl.'s and the writer in their Synopsis of American Fossil Bryozoa

referred James's i'trninopora conceiitnca to the genus Coehx-hiiuA, mak-

ing l^lrich's Dkoiie-sopora coiniiiunis a S3"non3Mn. How erroneous our

ideas of the species were is shown by the above remarks, our concep-

tion of the species being based upon a "typical'" specimen received

by Mr. Nickles some 3'^ears ago from Mr. James, and which happened

to be the same as Ulrich's Dlaincsopora (now CodocJema) communis.

Hence Coeloclemo concentricum of Nickles and Bassler is a synonym of

Coeloclema commune (Ulrich).

CERAMOPORA ? IRREGULARIS James.

Ceramopora f irreguldvis .J \ME>i, Paleontologist, No. I, 187H, p. 5.

This species was described as incrusting foreign substances and

having cells similar to those of Chaetetes jamesl Nicholson. The simi-

larity to the species mentioned is borne out by the type specimens,

inasmuch as three of the t3^pe lot are typical ramose examples of C.

(now Batofttoina) jamesl and four are incrusting form$ of the same

species, while the remaining specimen represents the parasitic base of

BatoHtoma Implicatum.

The variation in the shape of the zo(jecia which suggested the

specific name is due either to growth over an uneven surface or to

indentations of the zotecial walls caused by the development of numer-

ous acanthopores. Instead of being a synonym of B. implicatum, as

stated b}^ Nickles and Bassler, the name should have been placed as

« Jour. Cincinnati See. Nat. Hi.st., XI, 1888, pi. i, figs. 8, 8a.

f> Ceramopora ohioensis Nicholson, Pal. Ohio, IT, 1875, p. 265, pi. xxv, figs. lOo,

h, e (not 10 V, d).
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synonymous in part with both ^, _;V/«/<?.s'/ and. j^. ImjjUcatuvi. How-
ever, the original and only diagnosis is so vague that for that reason

alone the name ought to l)e dropped.

CERAMOPORA NICHOLSONI James.

Ceramopora nlclio/xoni James, Catal. Foss. Cincinnati Group, 1875, p. 3.

MonticuUpora
(
Fiatulipora) nichohon't James and James, Jour. Cincinnati Sor.

Nat. Hist., XI, 1888, p. 34, pi. i, tijis. 6-6c.—J. F. James, Jour. Cincinnati

Soc. Nat. Hist., XVIII, 1896, p. 121, fig. 12.

Not Ch'dopnreUa nicholsoiii Nickles and Bassler, Bull. U. S. Geol. Sin-vey, No.

173, 1900, p. 207 {=ChiloporeUaJiabellala Ulrich).

This species was first described by James as " incrusting- foreign

substances." The type species, however, is not an incrusting form
but is a solid flabollate expansion, and that this specimen is the one

used by James for his description is attested b}' the label in his hand-

writing accompanying it. The name C. nicholsoiii therefore, being-

founded on characters which do not belong to the specimen, following

the laws of nomenclature, must be abandoned.

eJames's type is an example of Fistulipora flahellafa described by

Ulrich in 1879. In 1879 James also described the two species, F. mult!-

pora and F. silurlan/f, but in the James and James revision of the

Monticuliporidm in 1888, these two names, together with Ulrich's

F. jJaheUata and also Callopora cincmnatlensis of the same author

were made synon3ans of C. nicholsoiii. The respective types of

F. iiiultipora and F. siluriana., as noted under these headings in this

paper, contain a number of different species, while Ulrich's Callopora

cincimiatiensis^ the third supposed synonym which was erroneousl}^

described by its author as coming from Cincinnati, happens to be the

same as Lioclema occidens (Hall and Whitfield) from the Upper
Devonian of Iowa.**

Nickles and Bassler, believing that with the exception of C. cincin-

7iatiensis, the synonym}^ given by James for C. nicholsoni wn^i correct.,

recognized his species as Chiloporella nicholsoiii., and placed Ulrich's

well-detined Chiloporella {Fistulipora) -fiabellata as a synonym. Had
they seen the types they certainly would not have fallen into this error,

nor would such stress have been put upon '""authentic" specimens had

the}' known of the number of distinct forms often included among
the specimens marked as the original types of one and the same
species.

To sura up, the writer would now regard Ceramojxira nicholsoni aw^

its so-called synonyms as follows: (1) Cerarnopwra nieholsoni itself

must be abandoned, since the species is founded upon characters not

shown by the type. (2) Fistulijpora flaheUata Ulrich is recognized as

a good species and as the type of the genus Chiloporella. (3) Both

«Geol. Surv. Illinois, VIII, 1890, p. 427.
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Fifitnlqyora multipora and I'^. .sv7y/>'/rt;^(7 arc inadequutely described and

the types of each, moreover, include a nunilier of distinct species.

Therefore neither of the last two names is held as valid, (-t) CaUopora

cinchinnticmfi'is is a synonym for Lioeleiiia (>ccideni< and has no relation

at all with ^ny of the C-incinnatian l)ryozoa.

CERAMOPORA RADIATA James.

Cernmopom mdiata Jamp>, Paleontologist, No. 2, 1878, p. 12.

The type and only specimen described under this name proves to

be a young- example of Ceratiioporella (jranulom villfm'denKh (James)

from the Eden shale at Cincinnati. The specimen consists of but a

few maculae with the zooecial apertures lono--drawn out and radiating

from them in a more marked degree than usual. A similar condition

characterizes young specimens of all species of Ceraniopordla, Con-

sequentl}^ the radial arrangement depended upon in distinguishing the

species should not be regarded as a valid specific character.

CERAMOPORELLA GRANULOSA MILFORDENSIS (James).

Plate VI, tig. 7.

CaUopora milfordensis James, Paleontologist, No. 2, 1878, p. 11.

Monticulipora {Fistulipora) milfordensis James and James, Jour. C'incinnati Soo.

Nat. Hist., XI, 1888, p. 36, pi. i, tigs. 7-7b—J. F. James, Jour. Cincinnati

Soc. Nat. Hist., XVIII, 1896, p. 122.

Ceramoporella granulosa milfordensis Nickles and Basslek, Bull. V. S. Geol. Sur-

vey, No. 173, 1900, p. 200.

None of the descriptions or figures of this form is sufiicient for its

recog-nition, but I have adopted James's name in a subordinate sense to

distinguish an abundant Eden shale variety of Ceramoporella. The
specimens separated by James under the specific name aillfordeihsis

are of a Ceramoporella that ranges with certain slight but distinguish-

able modifications through all the subdivisions of the Covington and

Richmond groups. The first recogniza))le description and figures of

one of the varieties of this cosmopolitan species was published in 1890

by Ulrich" when he proposed the specific designation C. granulosa for

the form occurring so abundantly in the shaly limestone of the Rich-

mond group in northern Illinois. Variety milfm^densu difl'ers from

the typical C. </ranidom in having slightlv smaller zooecia and in tht^

very slight development of the peculiar granules that occur so ai)un-

dantly in the Illinois types of the species. The zoaria of the latter

also grow into nmch thicker and larger mas.ses than those of the Eden

shales variety.

Other forms of this general type were found in succeeding Cincin-

natian rocks. In course of time these probal)ly will receive similar

subordinate designations.

«Geol. Surv. Illinois, VIII, 1890, p. 466, pi. xli, figs. 2, 2\
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Occurrence.—The James types were found in the Eden shales at

]\Iilford, Ohio, but the variety occui's generally in abundance in the

Ohio Basin wherever the strata mentioned are exposed.

CERAMOPORELLA WHITEI (James),

Plate Y, tig. 6; plate VI, figs. 8-10.

Ceramopora ivhitei James, Paleontologist No. 2, 1878, p. 12.

Cemmopora ? w/u7fi James and James, Jour. Cincinnati Soc. Nat. Hist., XI, 1888,

p. 38, pi. I, figs. 9, 9a.

Ceramoporella wldtei Nickles and Bassler, Bull. U. S. Geol. Surv., No. 173, 1900,

p. 201.

James recognized the relations of this species b}^ comparing it in his

original description with Nicholson's C. ohioensls^'' The description

and iigures given by James and James in 1888 are practicall}" worth-

less. The figure of the type agrees so little with the specimen itself

that were it not for the presence of three cracks traversing it, one could

not be certain of the identification. The view of the surface enlarged

is also incorrect, as a comparison with a photograph of the same on

Plate V will show. Fortunately the species has not been described

under any other name, so that James's specific designation may be

retained.

The zoarium forms thin crusts over foreign bodies, but b}" the super-

position of numerous layers may become massive. Each zoarial layer

is short, rarely exceeding 1.5 mm. in thickness. Surface smooth, the

macuhe or clusters of rather thick-walled mesopores not being elevated.

Zooecia small, more or less angular, thin-walled and direct, about

7 in 2 mm. Mesopores generall}' few, sometimes absent altogether.

Lunarium occupying from one-fourth to one-third of the zooecial cir-

cumference, seldom overarching the zooecial cavity and always a more
or less inconspicuous feature of the surface. The internal structure

is essentially the same as in other species of the genus and is more
clearly brought out b}' the figures on Plate VI than would be possible

b}' description.

As is the case in other species of the same section of Ceramoporella.,

C, irhitel exhibits considerable variation. This consists principall}' of

(1) differences in the relative number and distribution of the meso-

pores even in different or adjoining parts of the same zoarium, (2) in

the degree in which the zooecia imbricate, and consequently (3) in the

degree of obliquity of the apertures, and (1) in the extent to which

the lunaria are developed in the zooecia occupying the macula?. How-
ever, the features presented by James's type are exhibited on at least

a portion of nearly ever}' one of several hundred specimens seen by

the writer.
•

" Ceramopora okioensis Nicholson, Pal. Ohio, II, 1875, p. 265, pi. xxv, figs. 10 a, b, e

(notlOc, d,).
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C. ohioensis, a closel}' related species, ma}' be separated by its uni-

formlj^ more imbricating and radially arranged triangular-shaped zoce-

cial apertures and conspicuous, over-arching lunaria.

Occxirvence.—James's type came from the Corr3'ville member at

Cincinnati. The species is not uncommon and ranges from this bed

to and through the various divisions of the Richmond group.

CHAETETES CRUSTULATUS James.

Chaietes crustulatus James, Paleontologist, No. 1, 1878, p. 1; No. 8, 1879, p. 20.

Monticulipora crustulata JAyiES and James, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 23, pi. I, figs. 2, 2a.

MoiUiciiIiporu criistulata J. F. James, Jour. C'incinnati Soc. Nat. Hist., XVIII,

1895, p. 82.

The original description of this foi-m is so general that it is impossi-

ble to determine which particular one of the four or five species found

in the Cincinnatian series incrusting Orthocerata was intended bv its

author. Indeed it is probable that he had no particular one in mind
as the synon3'm3' given later by James and James indicates.

The specimens upon which Mr. James founded his original diagnosis

jire not distinguished in the collection. The type specimen selected

and figured in 18S8 as Mont'iculipom crustulata is probabl}" an example

of SiHitlaponi maculosa Ulrich which had been accuratel}' defined and

figured by that author in 1883.'' This identification, however, is based

only on the general view of the zoarium,* the figure of the surface

enlarged (fig. "la) being almost certainly incorrect since the thickness

of wall shown is not attained by any Cincinnatian bryozoan known to

me. This figured specimen is missing, but another example now
marked as the type is Sjxitiopora 'tnaculosa Ulrich.

The name Cliaetetes crustulatui^^ therefore, must be dropped since

it was not defined exactly enough for recognition. Monticulijjora

crii.stHlata although figured, can not be determined with certainty

because of the poor illustrations and the absence of the type specimen.

CHAETETES LYCOPERDON James (not Hall).

C/iaeteto /yco^xTfZon James Paleontologist, No. 2, 1878, p. 11.

Chaetetes lycopodites James Paleontologist, No. 3, 1879, p. 20.

The specific names lycopenlon and IyeojxxHtes were employed by

James for some massive Cincinnatian bryozoan but which one can not

be decided from his descriptions. His collection also now contains no

specimen labelled with either of these names. It matters little, how-

ever, since so many species have been dcscril)ed h\ authors under the

designation Chaetetes lycoperdon that the name, never having been

restricted to any particular one, now has no standing.

a Jour. Cincinnati Soc. Nat. Hist., VI, 1883, p. 167, pi. vii, fig. 6.

'^ James and James, 1888, pi. i, fig. 2.

I
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\
CHAETETES PETROPOLITANUS James (not Pander).

Chaett'tes petropolitanns James, Paleontologist, No. 2, 1878, p. 11.

The Cincinnatian form referred to as above b}" James is most cer-

tainly not the same as the European Ordovician species described by

Pander. Which particular one of the massive or hemispheric forms

tJames had in mind can not be determined. Possibly Arapled-opora

petaslforiiiis (Nicholson) was the form intended, but the matter is of

no consequence since the James identitication of C metropolitan us is

unmistakably incorrect.

CHAETETES SUBROTUNDUS James.

[
Chaetefex siihrotiDida-s .lAsiEii, Paleontologist, No. 2, 1878, p. 11.

Astylospongia subwtuudnx James, Paleontologist, No. 5, 1881, p. 34.

Min'ospongia ? s^uhrotundus J. F. James, Jour. Cincinnati Soc. Nat. Hist., XIV,
1S91, p. 55, fig. 1.

The name under which this form was tirst described would lead one

to believe it to be a br3^ozoan. Subsequently, as shown above, the

form was regarded as a species of Astylospongla and later as Miero-

xpoiKj'ia. There is little doulit that the specimens belong to one of the

numerous forms or variations of Hlndla sphaeroidalU Duncan. The
type specimens of C. suhrotundus were found at Ogden Station, Clin-

ton County, Ohio.

CHAETETES TURBINATUM James.

Chaetetes turbinatum James, Paleontologist, No. 2, 1878, i>.
11.

Mo^dicuUporn turhinata James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 161, pi. II, figs. 1 a-c.—J. F. James, Jour. Cincinnati Soc. Nat. Hist.,

XV, 1893, p. 158.

Not Monotriipa turhinata Nickles and Bassler, Bull. U. S. (leol. Surv., No. 173,

1900, p. 316 {=Monotriipa suhglohosa Ulrich).

The name Chaetetes turbinatum was proposed tentativel}^ in 1878 for

specimens differing from Chaetetes petropolitanus in being turbinate

in form and in having the basal attachment small. C. turhinatuni was

stated to range from the lowest to the highest exposed beds at Cincin-

nati and vicinity. Now just which one of the six or more massive

bryozoa occurring in this range of strata at Cincinnati was considered

as Chaetetes petropol'itanus can never be accurately determined from

the literature, and none of the specimens in the James's collection is

labelled so as to indicate w^hich form that author had in mind. This

tirst reference to Chaetetes turhhiatuiii is therefore of no value, the

name being little more than a nomen nudum.

In 1879 Ulrich described Chaetetes siibglohosus,^ which James and

James recognized as a synonym of their C. turhlnatum in 1888,* when

ff Jour. Cincinnati Nat. Hist., II, 1879, p. 129, pi. xi, figs. 11-llb.

&Idem., X, 1888, p. 161.
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the}^ figured and described their species for the first time, the original

definition being merely a comparison with an incorrectly identified

Cincinnati species. In the paper mentioned the latter authors figure

two specimens which in the collection are labelled as the t^^pes of the

species. These specimens agree in one character only, namely, the

turbinate growth ascribed to the species by the authors. The zocecia

of each, however, are so ditt'erent in size, shape, and arrangement

that a lens is not necessary to determine that the two specimens repre-

sent very distinct species. The original of fig. Ih^'' is a specimen of

Cyjyhotriipa (icermdoHa (Ulrich),-' a species hitherto known onl}" from

the Trenton. It is doubtful whether this specimen came from Cin-

cinnati, as is stated by James. Still, it is possible that it was found in

the Trenton strata exposed opposite Cincinnati along the banks of the

Ohio River. The second figured type (fig. 1^/ of the article cited) is a

tj'pical example of Monotrypa si(hglol>o.sa (Ulrich),^ found only in the

lower part of the Eden shales. Fig. Ic presumably is intended to rep-

resent the surface of one of the two types. No matter which one was

chosen, the figure is incorrect, since l^oth species have thin -walled,

polygonal zo(jecia, with no mesopores in the case of the former and

very few angular young cells in the latter. The figure shows rounded

or irregular zooecial apertures with subcircular mesopores at their

junction angles.

J. F. James in 1895 states, in his remarks luider the description of

Montlealipora selwyni.^ that 21. {Prasopora) selwynil var. hospitalis

Nicholson (now Pmsopord hospitalis) is the same as M. turhinata

(flames), and that an examination of the internal structure of the two

shows their identity beyond a doubt. This author evidently did not

base his obsei'vations upon the figured types of M. ( Chaetetes) turhinata^

inasmuch as their internal structure, although difl'erent in each speci-

men, is totally distinct from Nicholson's species. Moreover, the last

was described b}' the elder James as MonticuJipora wiiiehtllL To add

to the confusion, Nickles and the writer verv unwisel}" recorded, as

cited above in the synon3miy, Chaetetes turhinatum as a valid species

of the genus Jlonotrypa, making Ulrich's Monotrypa suhgtohoxa a

synonym.

To sum up, the first definition of Chaetetes turhinatum is worthless,

while the second is based upon two distinct species. These two forms,

however, can not be correctly determined from the published figures,

since the enlarged view of the surface—the only figure given that

might be of any value—is an incorrect representation. Finalh^, a

"Jour. Ciiu'innati Soc. Nat. Hist., X, 1888, pi. ii.

b Leptotrypa acerndom Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final. Rept.,

Ill, Pt. 1. 189;}, p. 318, pi. xxvii, figs. 24, 25.

ciiiitiii.s xiihi/lohosa Ulrich, Jour. Cincinnati Soc. Nat. llist., 11, 1879, p. 129, pi.

XII, li>rs. 11-11/-.
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species with internal and also external characters different from either

of the figured types is stated to have the same internal features. It is

work of this character that is so disheartening to the conscientious

student. That James\s species does not deserve recognition need

hardly be stated.

COELOCLEMA ALTERNATUM (James).

Ceratnopora alteruata James, I*aleuntologist, No. 1, 1878, p. 5.

MonticuUpora (FistuHpora) (ilfernata James and James, Jour. Cincinnati Soc.

Nat. Hist., XI, 1888, p. 84, pi. i, tigs. 5-5/^

Voelodema alternatmii Nickles and Bassler, Bull. U. S. Geol. 8urv., No. 173,

1900, p. 212.

Diamesopora vaupeli Ulkich, Geol. Surv. Illinois, VIII, 1890, ]>. 4H8, pi. xxxix,

figs. 3-36; pi. XLi, figs. 4-4r.

OrUl'nial de><oriptioii

.

—"'Polyzoar}' consisting of hollow, branching,

cylindrical, or compressed stems from one to four lines in diameter,

with irregular swellings; the hollows tilled with foreign matter (clay).

Cell apertures of the most perfect specimens, elevated, oblique, arched,

subcircular, or oval; five or six in the space of a line, including the

interspaces; generally arranged in alternating rows, sometimes in a

diagonal manner around the branches. Spaces between the cells

equal to their diameter, or a little more or less on different examples.

Slightly cut longitudinal sections of some specimens show the cells

arranged in diagonal, alternating rows of a lozenge-shape, with minute

interstitial pores. Distributed over the surface about two lines apart

are spots, sometimes slightly elevated, bearing fewer cell apertures

and more or less of the small pores. The surface of worn or weath-

ered examples—mostly so found—are nearly smooth; destitute in most
cases of prominent cell mouths, but show more minute interstitial

tubes and divisions than perfect specimens."

The characters of this species are well brought out in Mr. ,James's

earliest description, quoted above, and there should be no difficulty in

recognizing the form. The illustrations given by James and James
in 1888 are of little value, and for a good description and trustworth}^

figures the student is referred to Ulrich's work in 1890.

The slender, hollow-stemmed branches, with thick-walled, oval zoce-

cia arranged in diagonall}^ intersecting lines and arched over by prom-
inent hoods—the lunaria—causes the recognition of the species to be

an eas}' matter.

Occurvince.— C. <dternataiii is found usually in great abundance

wherever the Southgate and McMicken members of the Eden shale are

exposed at Cincinnati, Ohio, and' vicinity.

Proc. N. M. vol. XXX—06 3
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COELOCLEMA OWENI (James).

Plate VI, tigH. o, 6.

Fistulipont Dwinil Jamks, Jour, ('hiciinniti Soc. Nat. Hiwt.j VII, 1884, p. 21, tig.

2-2r/.

Monticnlipora {Fidulipora) oiucni J.\mes and Ja.mes, .luur. Ciiu-imiati Soc. Nat. '

Hist., XI, 1888, p. 84.—J. F. J.\mks, Jour, ('iiicinnati Soc. Nat. Hist., XVIII,

1896, p. 119.

Codocleinu owfjii. Nickles and B.vs^^LEK, Bull. U. S. (re<jl. Surv., No. 173, 1900,

p. 211'.

The hollow, t-ontoi'ted or utricular stems of this form sire so differ-

ent in growth alone from the other species of the genus that its iden-

tification is (|iiite easy. The figures of the t^^pe specimen given t)\^ j

James are sufficient for the recognition of the species, but one of its

most marked characteristics—an unusually prominent lunarium—has

not been pointed out l)y its author. The lunaria are so strongl}'

developed and sharply raised that the zoarial surface is fairh' rough-

ened bv them. The lunarium is shown exceptionall}" well in tangen-

tial sections where the zocecia are seen to be so indented with it as to

be bilobed. In shape the lunariinn is semicircular with the ends
j

pinched slightly together. The other internal characters are essen- J
tially the same as in the remaining species of ( or/tH-lema.

OccHvreuee.—A characteristic and <|nite al)iuidant fossil of the Mt.

Auburn beds. Lebanon, Ohio, is the tyi)e locality, but Cincinnati,

Ohio, Madison, Indiana, and other localities exposing this horizon,

furnish specimens.

DEKAYELLA ULRICHI (Nicholson),

i'latt' II, tigs. .3, 4.

Mo7di('H/;ij)ora {Heteruiri/pd) idriclin Nicholson, (fenus Monticulipora, 1881, |).

131, fig. 22.

Dekai/eUa ulrichi Ulrich, Jour. Cincinnati Soc. Nat. Hist., VI, 1883, ])p. 91, 153.

Monticulipora o/i/ofinsis James, Jour. Cincinnati Soc. Nat. Hist., VII, 1884, p. 137,

pi. VII, figs. 1, la.

—

James and James, .Tour. Cincinnati Soc. Nat. Hist, N,

1888, p. 183.—J. F. James, Jour. Cincinnati Soc. Nat. Hist, XVI, 1894, p. 207.

Dehiyella rohmta Foord, Ann. Mag. Nat. Hist. (5), XIII, 1884, j). 341, \A. .\ii,

figs. 2-2(/.

Dcka!/dla ulrichi-robustu ^ivKi.Es and Iiassi.eu, Bull. V. S. (it'ol. Surv., No. 173,

1900, p. 228.

Monticulipora ohioensis was distinguished l)v its author from M.
idrlehJ^ because (1) its interstitial tu])es (mesopore.s) were less closely

j

tabulated than those of the latter si)ecies; (2) it had a more robust
j

habit of growth, and (8) conspicuous monticules were present. The
first distinction is based on erroneons'observation, since the tabulation

of the mesopores of the t3'pes of 2L ohioensis is precisely the same as

in typical examples of I), ulrichi (see Plate II). The more robust

growth and cojispicuous monticules are characters of such minor
importance that they are scarcely worthy of .even varietal recognition.
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Experience shows that this is true, especially in species of DeUydla
and related g-enera of the Heterotrypldm. Nicholson figured branches
of his species with a smooth surface, but every A^ariation from this to
sharply monticulated examples may be found. Foord« described this
sharply monticulated form as Bel'ayella rohmta and Nickles.and the
writer, in their Synopsis, recognized his species as a variety of 1).
ulrldd, with James\s name as a synonym. For the reasons mentioned,
I), rolmsta is now regarded as not even of varietal importance.

^

Occwrrence.—K characteristic and exceedingly common fossil in the
Eden shale of most localities in the Ohio basin. The types of M.
idrlcki, and also of M. oMoensis and IJ. robmta came from' Cincinnati'
Ohio.

'

DEKAYIA MACULATA James.

Plate II, figs. 18, 14.

Dekayla maculata James, Paleontologist, No. 5, 1881, p. 36.
Montlculipora {Dekayla) maculata J. F. James, Jour.' Cincinnati Soc Nat Hist

XVIII, 1896, p. 116, fig. 11.

This is one of the best marked species of the genus Dekayla and
may easily be recognized from the figures published by J. F. James
in I8i)6 (after an unpu))lished plate by Ulrich). The study of many
specimens of this species has indicated that its principal specific charac-
ter is not, as stated by both the elder and younger James, the presence
of macuhe composed of mesopores alone. James's two type specimens,
it is true, show such macular in a marked degree, but in many other
examples from the same bed and locality, otherwise indistinguishable,
the macula? are composed only of zocjecia larger than the average, and
with other specimens every gradation between the two may be estab-
lished. J. F. James states in his description (1896), " walls of coral-
lites thin, internal structure unknown," and yet gives at the beginning
of this saine description, figures showing all of the internal characters,
and particularly the unusually great peripheral thickening of the
walls. This latter feature is the specific character which will readily
separate D. maoilata from other species of the genus.
The ramose zoarium, thick zooecial walls, conspicuous acanthopores,

few and delicate diaphragms and practical absence of mesopores
together with the size of the zooecia— 8 in 2 mm.—form a combination
of characters which will readily separate I), maculata from all asso-
ciated l)ryozoa. Views illustrating the structure and thickness of the
walls, the distribution of acanthopores, mesopores, and diaphi-agms,
and other internal features are given on Plate II.

Occurre7ice.~(^mtQ an abundant and characteristic fossil of the
McMicken member cif the Eden at Cincinnati and vicinitv. James's
types were from Loveland, Ohio.

«Ann. Mag. Nat. Hist (5), XIII, 1884, p. 341.
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DICRANOPORA MEEKI (James).

Plate V, fig. 1.

Heloponi meeki James, Paleontologist, No. 1, 1878, p. 3.

Ori(final desorqjti >
n.--' ' ViAy'AO'a.vy Qon>iis\:mg of very siimll cylin-

dricaror subcylindrical stems; sometimes branching dichotomously.

About 6 cells in the .space of a line measuring their longer axes, and -

arranged in rows between strong elevated longitudinal lines. The

cells are generally opposite each other in the rows, ))ut sometimes are

alternating; cell apertures long oval, margins not raised: length of

fragments observed from one-fourth to one-half an inch; diameter

one-lifth of a line.''

The original and only description of this species, quoted above, is

good as far as it goes, but fails to state the two most important features,

namely, that the zoarium is bifoliate and is also jointed. Its zocecial

structure is that of the family Rlunidictyonid-^, and this fact together

with the jointed zoarium causes the reference of the species to the

o-enus Dicrmiopora. As in all species of this genus, the zoarium of

Z>. ineeU consists of either simple or dichotomously branched segments

with the lower end of each pointed for articulation and the upper end

or ends excavated to receive the pointed extremity of the following

segments.
. ,

D. meeki may be distinguished from all other species ot Dtcranopora

by its comparativelv long and extremely narrow segments, their aver-

ao-e length being 5.8 mm. and width about A mm. l^our rows ot

zooecia generally occupy each face of a segment, but sometimes only

three are found.

()cci^rrence.-^ni& species was listed by James as from \V arren

County, Ohio, but his label states Cincinnati as the locality for the

type.
'

Specimens occur often quite abundantly in the Mt. Hope mem-^

ber in the vicinity of Cincinnati.

ESCHAROPORA ACUMINATA (James).

PtUodidya acuminata James, Catal. Foss. Cincinnati (Troup, 1875, p. 8.

EscharoporaacaminataVLmcn, (^eol. and Nat. Hist. Snrv., Mnuaesota, FmaT

Rep., Ill, Pt. 1, 1893, p. 167.

Compare Ptilodidya falciformis Nicholson, Ann. Mag. ^at. Hist. (4), X\ ,
l»/o,|

!>. 177, pi. -xiv, figs. 1-16.

The types of James Ptilodlctya ammlnata.^YoxQ to be of a sword-!

shaped Eseharopora from the Eden shales. To point out constant dif-

ferences between this form and Escharopora {Pt;iodictya)falc>forn,ts

from the Fairview formation is very difficult if not impossible and

James's name is adopted here as a convenient term for the Eden shale

form of this tvpe of E.rhampnra rather than as that of a good species.

James distinguished his species from Nicholson's by its narrower and

A
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relatively thicker form and more g-radual expansion from the pointed

striated base. These differences, however, are maintained only by his

three type specimens. A larger number of specimens shows that the

zoarium varies from narrow ])lades less than 2 mm. at their greatest

width to sword-shaped fronds () nmi. wide, Howcn^er, specimens of

the latter dimension are rare in the Eden shale, while the Fairvdew
species is seldom of less width. E. falciformJs is evidently a descen-

dant and a more robust form of E. acuminata.

Occwrence.—Not uncommon in the Eden shale at Cincinnati and
vicinity.

ESCHAROPORA HILLI (James).

Ptilodictyct }dlli James, Paleontologist, No. 1, 1878, p. 4.

Ptilodictija Idlli ITlrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, pi. vii, figs.

7, 7a.

Ptilodicfya hill! Nettleroth, Kentucky Fossil Shells, 188.'S, ]). :\0, ]>]. xxxv, figs.

1, 2, 4, 5.

Ts'sc/foropora /(?7/i Ulrich, (ieol. and Nat. Hist. Surv. Minnesota, Final Rep., HI,
Pt. 1, 1893, p. 162.

The .specific character of this fine species was pointed out by Mr.
James in his description as follows: ''The marked and decided difi'er-

ence between this species and P\tilodk-tya7\falc[f(>rmis Nicholson lies

in the prominent transverse ridges.'' The zoarium in this form, how-
ever, is usually wider and stronger than in Escharopora falciformis.,

but as alread}" mentioned the transverse ridges are the most obvious

difference. These ridges are formed b}' the elevated macula?, which
are so transversely elongated that they become confluent.

Oc<mrrenee.—The type specimen is said to have been found on the

bank of the Ohio River at Cincinnati. Evidently it was drifted here,

inasmuch as the Fairview rocks have furnished all other specimens

known to the writer. The type does not belong to the James col-

lection, so whether it occurred in situ at Cincinnati in the Trenton

outcrops along the river bank or was washed down from some geolog-

ically higher locality could not be determined.

ESCHAROPORA PAVONIA (D'Orbigny).

Ptilodictya pavonia D'Orbigny, Prodr. de Pal., I, 1849, p. 22.

Montindipora {Monotrypa) pavonia Nicholson, Genus Monticnlijiora, 1881, p. 19.5.

fig. 41, pi. VI, figs. 3, 3«.

Stictopm-a dathratnla James, Catal. Foss. Cincinnati Group, 1871.

Cha^tetes f chttJtratuluft Nicholson, Quar. .Tour. Geo). Soc. TiOndon, XXX, 1874,

p. 509, pi. XXX, figs. 1-1//.

Chsetetei^ f (iatJiratidua Nicholson, Geol. Surv. Ohio, Pal., U, 1875, p. 209, pi. xxii,

figs. 2-26.

Chastetes dathratulun Nicholson, Ann. Mag. Nat. Hist. (4), XVHI, 1876, p. 91,

pi. V, figs. 9, 9a#

- James's name Sticfopora clathratida was published without descrip-

tion and is therefore a nomen nudum. As indicated above, Nicholson
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described the species using- James's specific name, and as his descrip

tions are based on typical Escharopora paeon la., James's name is also

made synonymous with this species.

D'Orbigny's species is disting'uished from the other forms of Et^eha-

I'opoi'd l)y its broad zoarium. It is a common fossil and is found at

most localities in Ohio, Kentucky, Indiana, and Tennessee where the

beds of the P'aiivicw formation are exposed.

EURYDICTYA MULTIPORA (Hall?) Ulrich.

Plate I, figs. 11, 12.

Phu'iiopard midtijiDra Hall, Foster and Whitney's Rep. (Tei)l. Lake Superior

Land District, Ft. 2, 1851, p. 206, pi. xxiv, figs \a,b.

Phii'nopom? multiporaJJiMiCM, .Tour. Cincinnati Soc. Nut. Hist., V, 1SS2, ]). 171,

pi. VIII, figs. 7-7h.

Eurjidlrtnamiiltipom Ulrich, Geol. Snrv. Illinois, VIII, 1890, p. r)20.

Ptilodictya nntUput James, I*aleontologist, No. 5, 1881, p. 87.

The type of PtilodIcti/a anttipia ^mxif^H is identical with the specimens

figured and described by Ulrich in 1882 " as Plieemypcmt ? imiltlpora

Hall. As admitted Iw Ulrich in 1893, an examination of the internal

characters of Hall's type specimen is necessary before it can be posi-

tively stated that his identification is correct. Until this is done, the

synon3'm3^ had best remain as given above. For the identification of

the species, at least the Kentucky form, Ulrich's description and tigures

should be consulted.

Orciirrruce.— Hall's types were found in Trenton strata along the

Escanaba River. Michigan, while those of James and Ulrich came from

the Lexington limestone in the vicinity of Harrodsburg and Burgin,

Kentucky, respectively.

FISTULIPORA? MULTIPORA James.

FIstidiporn? innJlipont Jamks, raleontologist. No. 1, 1878, p. 2.

In 1888 James and James decided that Fistnliprnxt m.ultipm'a .fames

and Chiloporella{Fistulipora) flaheUata\}\v\ch. were synonymous with

Ceramojxn'ii nichol^onl James published in 1875. The specimens in

the James collection lal)elled as the types of F. mnlfqwra^ however,

consist of the following:

(1) Twenty-one specimens of ('eraiuoporiUa dixfiiK-ta Ulrich from

the Eden shale at Cincinnati and vicinity.

(2) Six typical examples of Chilopordla fiahellata Ulrich.

If the majority ruled in such cases, F. nnilfipora would certainly

not be a synonym of C. nleJiolxoni as decided l)y James. However,

in view of the facts (1) that the name was placed in synonymy by its

author, (2) that the types represent two distinct aiul w^ell-defined

species, and (8) that the original diagnosis is not onl}' insufficient, but

"Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 171.
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also would apply equally to most of the species of Ceramoporella and

related genera, the name had better be abandoned. Further remarks

on this species are o-iven in the discussion of Qeramopora nichohon i

.

FISTULIPORA SILURIANA James.

Flstulipora nilnriana James, PaleontologiHt, No. 3, 1879, p. 19.

In the revision of the Monticuliporidse in 1888, James and James
concluded that this species was a synonym of O. nicholsoni and repre-

sented a stage in which the intercellular spaces were thick and the

interstitial cells few in number. The type lot contains typical speci-

mens of the following-:

(1) Four specimens of Ci'raiaoporella distincta Ulrich from the Eden
shale at Cincinnati or vicinity.

• (2) One specimen of Goeloclema eoinmnne Ulrich from the Economy
member.

(3) Two specimens of Chilojjorella flabellata Ulrich from the Corry-

ville member.

The original diagnosis is of little value, and moreover is not ])orne

oat by the majority of the type specimens, the first four specimens

having thin-walled zooecia and rather numerous mesopores instead of

the opposite. The same reason for abandoning the name mav be

invoked here as in the case of F. multipora and C. nieholscml, both of

Vvhich see for further remarks.

HELOPORA APPROXIMATA James.

Helopora approximata James, Paleontologist, No. 1, 1875, p. 3.

Original description.—"Associated with this species {Helopora

parv%d({\ are cylindrical examples with one or two more rows of cells,

and htdhous upper terminations; the bulbs carry very small pores,

which are not on other parts of the fossil; in other features they

do not seem to difi'er from H. parvuli. Should these prove, on

further investigation, to be distinct, I propose the name Helopora

ap2)roximata. "

The writer has failed to find specimens having the characters men-

tioned above either on the slabs containing the types of Ifelopora par-

vula or in the rest of the collection. However, specimens of small

Species of Bythopora are often found showing a bulbous extremit}^ as

described by James, and undoubtedly he had some of these before

him. This bulbous extremity is probably due to abortive growth

following some injury and since it is occupied solely b}^ small cells

may be regarded as analogous to the expanded base of the zoarium.

Helopora ap>pro,m>nMta is probably a synonym of the common Utica

form, ByfJiopora arctipora (Nicholson), but in the absence of the types

or other specimens bearing this name it is impossible to decide the
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point satisfactorily. Besides, James may or might ha\'e included

several or indeed all of the small species of Bythopora {B. arctijiora^

parmila, dendrina^ striata and delicatula) under his name. For these

and other obvious reasons the name should have no standing.

HELOPORA HARRISI (James) Ulrich.

Plate VII, fig. 8.

Helopora harrisi James, Paleontologist, No. 7, 1883, p. 58, pi. ii, figs. 2-2h.

Heloporii Jtarrlsi Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final Rep., Ill,

Pt. 1, 1893, p. 195, pi. Ill, figs, lib, llr, 12.

The description and figures of this characteristic and abundant Rich-

mond species given by Mr. James are incorrect in so many details that

it is doubtful if the form could be recognized from his work. The

published knowledge of the species reallj^ dates from Ulrich's work in

1893, when this author gave a good description and figures which accu-

rately represent the form. It is unnecessary to mention the incorrect

details of .James's description and tigures. since a comparison with

Ulrich's work, which is known to be correct by comparison with his

types, will bring out the errors of the former.

Occurrence.—This species is a characteristic fossil of the Wa3mes-

ville formation of the Richmond group, the type specimens of both

James and Ulrich coming from Waynesville, Ohio. Often when the

clay above the limestone layers bearing the species is washed, free

joints of the dismembered zoaria are found literally by the million.

HEMIPHRAGMA WHITFIELDI (James).

Plate II, figs. 15, 16; jilate IV, figs. 1-4; plate V, fig. 5.

Cluftetes barraridi ? (Nicholson) .T.\.mes, Catal. Foss. Cincinnati Group, 1875, p. 4.

Montii-'nJqiora (Clmtelex) trliUfieldl i Aii^n, Paleontologist, No. 5, 1881, p. 34.

Motiticnlipora irhitjieldl J.\mes and J.\mes, .Jour. Cincinnati Soc. Nat. Hist., X,

1888, J). 178.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894, p. 200.

Hemip}ira</in(i, irhitfieldi Nickles and Basslek, Bull. F. S. (reol. Surv., No. 173,

1900, p. 286.

All of the previous descriptions of this fine species fail to reveal its

chief characteristic, namely, the presence of semidiaphragms in the

peripheral region. These structures occur in the original types and

ma}^ be readily observed in all thin sections, both vertical and tangen-

tial. These incomplete partitions may also be seen on well preserved,

clean specimens with the aid of a hand lens. Vertical fractures when
moistened and examined with a glass likewise show these partitions

ver}^ clearly.

The species is found generally in abundance wherever the lower and

middle divisions of the Eden shale are exposed in the vicinity of Cin-

cinnati. The zoarium of the form found in the lower division, from

which .James's tjpes of the species were derived, is of rounded, fre-
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quently dividing .stems coiimionly varying between 4 and 8 mm. in

diameter. Tlie middle Eden form, however, is more robust, the

branches being- subcyiindrical or compressed and usually over 10 mm.
in width. In all other respects the two forms are alike.

Surface smooth, with maculae composed of zocecia larger and meso-

pores more numerous than in the intervening spaces. Zocecia large,

rather thin-walled, polygonal, 5 of the normal size in 2 mm. Meso-

poies angular, few among the ordinary zocecia, more numerous in

the macuhe. Acanthopores seemingl}^ absent and, if developed at all,

small and inconspicuous.

In internal structure the most marked feature is the presence of semi-

diaphragms in the peripheral region of the zocjecial tubes. Besides

these, vertical sections as well as vertical fractures show the zooecial

walls in the axial region to be strongly crinkled. The zooecial tubes

ill this region are almost entirely without diaphragms. The mesopores

which develop in the peripheral region only, are crossed by the usual

straight complete tabulae. Tangential sections show thin-walled polyg-

onal zooecia, few mesopores and apparent absence of acanthopores, but

bring out especially the dark line separating adjoining zooecia.

H. fvMtfeldi is closely related to and is probably a descendant of

the Trenton species Ilentipliragwa tenidmurale Ulrich," but the more
robust growth and several internal features, particularly the crinkled

walls, of the species under consideration will suffice in distinguishing

the two. Of associated bryozoa none approaches H. \nhitfieldi closely

enough to require comparison.

<heuTTence.—Abundant and characteristic of the lower (Economy)

and middle (Southgate) divisions of the Eden shale at Cincinnati, Ohio,

and vicinity.

HOMOTRYPA WORTHENI (James).

Moniiculvpora [Monotryp(i) irorUieui James, Paleontologist, No. 6, 1882, p. 50;

No. 7, 1883, pi. I, 'fig. 2.

Monticulipora wortheni James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 184, pi. II, figs. 3a, b.—J. F. James, Jour. Cincinnati Soc. Nat. Hist.,

XVI, 1894, p. 207.

Hornotrypa vortheni Basslek, Proc. U. S. Nat. Mus., XXVT, 1903, j). 583,

pi. XXIV, figs. 10-14.

Both the internal and external features of this species were described

and illustrated by the writer in 1903,* this conception of the species

being based upon specimens in the collection of the U. S. National

Museum with Mr. James's labels attached. A comparison of these

specimens with the types shows that all are of the same species.

II. wortheni is a characteristic fossil of the Whitewater member of

" Ulrich, Geol. Nat. Hist. Surv. Minn., Final Rep., Ill, Pt. 1, 1893, |). 301, ])l. xxiv,

tigs. 20-23.

n^roc. U. S. Nat. Mus., XXVI, 1903, p. 583.
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the Richmond group and is found generally in abundance wherever

these strata are exposed. The species lua}" be distinguished from

associated brj^ozoa by its sharply tuberculated branches, while vertical

fractures examined under a hand lens Avill show the cystiphragms in

the peripheral region of the tubes and other features characterizing

Ho-motryija.

Orcarreiuw.—Richmond group, Whitewater member. The types

are from Lynchburg, Ohio, but the species is abundant at many locali-

ties in Ohio and Indiana and notal)ly so at Richmond, Indiana, and

A^icinity.

LEPTOTRYPA CLAVACOIDEA (James).

Clueteteft rlavacoidens James, Catal. I^owi'i- 8il. Fohs., 1871, p. 1 (iiained only);

Catal. Fos8. Cincinnati group, 1875, p. 1.

Mniillciilipora [Monolnjpa) rlaiKicoldeit Nicholson, (xenns ilonticulipora, 1881,

p. 182, fig. 37.

Leptotrtfpa clavacoidea Ulrich, Jour. Cincinnati Soc. Nat. Hist., VI, 1883, p. 159.

Mnnticnlipora clavacoidea James and James, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 25.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVIII, 1895, p. 84.

The club-shaped zoarium and the absence of mesopores cause the

recognition of this species to be comparatively easy. James gave a

brief description in 1875, but the knowledge of the species is really

based on Nicholson's full description and figures published in 1881.

Occurrence.—An abundant and characteristic fossil of the Corrj^ville

member, McMillan formation, Cincinnati and vicinity.

LIOCLEMELLA SUBFUSIFORMIS (James).

Plate VII, figs. 4-7.

Monticidipofa {?Monotrypa) sxlifusifdnnis James, Paleontologist, No. 6, 1882, p. 52;

No. 7, 1883, pi. I, fig. 1.

Monticnliporafusifurmls (not Whitfield sp. ) James ariul James, Jour. Clincinnati

Soc. Nat. Hist., XI, 1888, p. 26.—J. F. James, C"inciiinati Soc. Nat. Hist.,

XVIII, 1895, p. 83.

Liocleniella subfimformis i:iiCKLES and Basslkr, Bull. T. S. (ieoi. Surv., No. 173,

1900, p. 308.

James and James in 1888" regarded this species as synonymous with

Whitfield's ^LonticrLliporii fw^ifoniih^^ but a comparison of specimens

of the latter with the types of M. ,^nhfi(xif()niiis shoAVs that ^^'hitfiel(^s

species has a much larger zoarium, con.spicuous and nlnnerous acan-

thopores, more rounded zo(»cia, and many more mesopores.

Zoarium small, generally le.ss than 18 nun. in length, club shaped,

pointed at the lower end probably for articulation with a basal expan-

sion, expanding slightly toward the upper portion. Surface smooth,

macuhv inconspicuous. Zod'cia small, 10-12 in 2 mm., angular, thin-

walled, sometimes in contact but generally separated by thin-walled,

"Jour. Cincinnati Soc. Nat. Hist., XVIII, 1895, p. 83.

6Ann. Rep. Geol. Surv. Wisconsin for 1877, 1878, p. 70.
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angular mesopores. The latter often attain the size of the zooecia and,

especialh' in thin sections, may be mistaken for them. However, a

o-lance at the tabulation shown in vertical sections will distinguish the

two, the mesopores being' closely tabulated and the /(xecia having no

diaphi'agins at all. In tangential sections the outer side of the walls of

the zooM'ia are always more or less convex, whil<» th<^ sides of the

mesopores are correspondingly concave. Acanthopores small and

usually inconspicuous both at the surface and in sections.

The small, unbranched, club-shaped zoarium with thin-walled poly-

gonal zocecia separated by more or less numerous mesopores, causes

the separation of this species from associated bryozoa to be quite easy.

Comparison with the related form L. fustforjulx ivon\ the Richmond

group of Wisconsin is given above.

Occnrrence.—Quite abundant in the Wajmesville formation of the

Richmond at a num))er of localities in Ohio and Indiana. The James

ty])es were found at Westboi'o, Ohio.

MONOTRYPA UNDULATA var. HEMISPHERICA (J.F.James).

Moiilirulipord [Mutiolrypa) nndidafd (part) Nicholson, (lenus Monticulipora,

1881, p. 170, fig. :«r;-r.

McnticuUpom undulata var. lu'miq)heriai .T. F. James, .Tour. Cincinnati Soc. Nat.

Hist., XV, 1893, p. 157, figs. lOa-c

Monotrypa undulata-hemispherira l^K'KLRi^ and Basslek, Bnll. V. S. Geol. Surv.,

No. 178, 1900, p. 317.

This variety is founded upon Nicholson's description and figures" of

what he regarded as a ""rounded or irregularly sphteroidaP' form of

his ^[onotrypa unduJatn. There are no specimens of this variety in

the flames collection, nor is it known that either the species or vari-

ety occur in the vicinity of Cincinnati. If James's subordinate name,

which is a misnomer, the form being subglobular and not hemispheric,

is to be recognized, it must rest upon the Canadian types in Nichol-

son's collection. Until these or other authentic examples are again

studied, the status of the name can not be definitely determined. It

may be remarked, however, that this supposed subglobular variety of

M. undulata must be very near, if indeed not identical, with Illrich's

M. Kul)gloI)o.m

.

Occurrence.—Nicholson's specimens are said to comc^ from tne

Hudson River group in Ontario, Canada.

MONTICULIPORA CINCINNATIENSIS (James).

Chidetes cinrinnatiensi^ JAMES, Catal. Sil. Foss., Cincinnati group, 1875, p. 2.

Monticulipora cincinnatiensiif James and James, Jour. Cincinnati Soc. Nat. Hist.,

X, 1888, p. 170.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894,

p. 188.

Moi)ti(mlipor<( {Perdnopora) cin,c/TO*-rt<ien.sis' Nicholson, Genus Monticulipora, 1881,

p. 226, pi. II, figs. 6-6c.

"Genus Monticulipora, 1881, p. 170.
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Although Mr. James gave a fair definition of this .species in the

Catalogue,*^ our knowledge of the form reall}' dates from Nicholson's

work in 1881.

The species is a rather al)undant and characteristic fossil of the Cor-

rj^ville mem})er, and ma}' be distinguished from other forms of the

genus by its looselj^ incrusting habit of growth, strong and closely set

monticules, and numerous mesopores. Its internal characters are

those of a typical Monticuliponi , cystiphragms occurring in both the

immature and mature regions, while the walls have the peculiar

granulose structure characterizing that genus.

Ocean'ence.—Corrj^ville member, McMillan formation, Cincinnati,

Ohio, and vicinity.

MONTICULIPORA CLEAVELANDI James.

Monticulipora{IIeterotrypa f) deavelandi James, Paleontologist, No. 6, 1882, p. 49,

pi. I, fig. 7.

Montiail.ij)ora cleavelandi JAUEs and JAMES, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 15, pi. I, fig. 4.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVIH,
1895, p. 68.

Mo7iticuliporu dearelamU Ulrich and Bassler, Smithsonian Misc. Coll. (Quart.

issue), XLVII, 1904, p. 16, pi. vi, figs. 4-6.

This is one of the most easily recognized bryozoa of the Cincinnati

rocks, inasnuu'h as it is the only ramose species of Monticuli-povd so

far known from these strata. A vertical fracture when examined

under the hand lens will show the presence of C3'stiphragms in l)oth

the axial and peripheral regions, thus indicating its generic position

luider MoiitlcnlljH'i'a. The specific characters are particularly the

ramose habit of growth and the absence of mesopores.

Ulrich and the writer ^ have recently redefined this species and given

figures of the internal structure. None of the James desci'iptions are

adequate for the recognition of the species, inasmucb as tlie method

of growth and internal characters attributed to it by them do not

agree with the specimen marked as the type. This reason would

doubtless have justified the rejection of the name, l)ut as the species

had not been described in the meantime it was deemed advisable to'

establish it imder the same name proposed for it by James.

Oecurreuce.—Veiy al)undant at several localities in Clinton County,

Ohio, where the WhitewatiM- formation of the Richmond group is

exposed, riames's type is from a locality near L3'nchburg, Highland

County, Ohio.

«Catal. Sil. Foss., Cincinnati group, 1875, p. 2.

* Smithsonian Misc. Coll., XLVII, 1904, p. 16.
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MONTICULIPORA CLINTONENSIS James.

MonticulijMra (Heieroln/pa) dintonensis James, PaleontologiHt, No. 6, 1882, p. 45,

pi. I, tig. 9.

MoniicuUpora dintoneims James and James, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 20, pi. I, figs. 1, la.—3. F. James, Jour. Cincinnati 8oc. Nat. Hist.,

XVIII, 1895, p. 7.3.

The tj'pes of this form are missing, and unless they are found at

some later date it will be inipossible to determine its exact status.

However, the description of M. clhdonensls leads the writer to believe

that Mr. James had before him specimens of the species described hy
Ulrich in 1879 as Atactopora sahramosa^" now referred to the genus

Ileterotrypa. This belief is strengthened by the fact that a specimen

in the collection of the U. S. National Museum labelled by Mr. pJames

as M. Glinto7iensis is a typical example of Heterotrypa suhramosa.

OcGurrence.—James's types were recorded from the upper part of

the Cincinnati rocks (Richmond) in Clinton Coimty, Ohio. Hetero-

trypa suhramosa is a common and characteristic fossil in the Richmond
group of Ohio, Indiana, and Kentuck3\

MONTICULIPORA HOSPITALIS NEGLECTA James and James.

Monticiilipora hospUalis var. neglecta James and James, Jour. Cincinnati Soc. Nat.

Hi.st., XI, 1888, p. 27, pi. i, fig. 3.—J. F. James, Jour. Cincinnati Soc. Nat.

Hist., XVIII, 1896, J).
124.

Neither the type nor any other specimen of this variety could be

found in the collection, and therefore unless the type turns up later the

status of the above name can not be determined. The authors in sep-

arating the variety from M. (now Prasopora) hospitalis say that

" variety 7?(?^/«'to differs mainly in possessing conspicuous monticules.'*'

If this is the only point of difference exhibited by the type specimen,

var. neglecta is a synonym for the species itself since in the genus Praso-

pora^ as in many other monticuliporoid genera, the monticules show
a considerable variation in the same species. It is thought probable

that the type specimen will show that it is not at all related to Praso-

pora hospitalh^ but until the figured specimen is found the name
might as well be dropped. Judging from James and James's figure,

it seems not unlikely that the original may belong to Monticulipora

consimUls described by Ulrich in 1882.

MONTICULIPORA PAPILLATA James and James.

MoniicuUpora papillata James and James, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 23.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVIII, 1895,

p. 81 ( not NebuUpora papillata McCoy )

.

The specimens from the Cincinnati rocks, supposed by James and

James to be identical with the English species JVehulijyora papillata

«Jour. Cincinnati Soc. Nat. Hist., II, 1879, p. 124, pi. xii, tigs. 6-6c.
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McCoy can not now be located in the collection. The matter i.s of no

consequence, however, since a fragment of McCo\\s type specimen,

now in the collection of the U. S. National Museum, does not ayree

with any of the (^incinnatian bryozoa, and there is thus little doubt that

James and James were in error.

PALESCHARA BEANI (James).

Cenunopora f hcani .James, Paleontologist, No. 1, 1878, p. 5.

Ceramopora f heani .Tames, Jour. Cincinnati Sec. Nat. Hist., VII, 1884, p. 23,

fig. 3-36.

—

James and James, Jour. Cincinnati Soc. Nat. Hist., XI, 1888, p. 37.

Paleschara heani Ulrich, American Geologist, I, 1888, p. 186.

This line species was so detiued and figured by James in LSS-t tluit

its recognition is a matter of no difficulty. The very important fea-

ture of the species was, however, not mentioned, namel}^, that unlike

all other similar Ordovician bryozoa, macula? are absent. Though the

zooecia radiate from one or more initial points, the surface of the

zoarium presents no indication of the clusters of lai'ger zooecia or

of mesopores that invariably mark the surface of otherwise similar

Paleozoic bryozoa. In this pecidiarity, as well as in all other features,

the species in question is in accord with PaJeHchdvu. As remarked by

James, P. heani seems constantly to incrust the shells of OrtJioo ra.s

du.seri^ the most abundant cephalopod in the beds containing it.

Indeed, this association of the bryozoan and cephalopod is so conunon

that Hall and Whitfield" seem to have figured P. hean! as the surface

ornamentation of (hiJioce /'<(>< dui<er!.

Occurrence.—Not uncommon in the Waynesville formation -of the

Richmond group in Ohio and Indiana. In the original description

James erroneously cites the species from Cincinnati.

PHiENOPORA EXPANSA Hall and Whitfield.

Phienopora {J'lllniUctyn) expanaa Hall And Whitkieu), Geol. Surv. Ohio, Pal., H,

1875, p. 114, pi. V, fig. 1.

Ph;vno]ior(( c.rjKinxa Foerste, Geol. .Surv. Ohio, VII, 189.5, p. .5i)8, pi. .wix,

fig. 1.

Plilodictya platijplitilld James, Paleontologist, No. 3, 1879, p. 21.

Phicnopora plati/plii/Ua A\'eij.er, Geol. Surv. New Jersey, Rept. on Pal., HI, 1903,

pi. XIX, figs. 5-7.

The type of .bunes's PfUod'tctii*! phtfyjdii/Ud has recently been fig-

ured by Professor Weller,'' whose figures led the writer to suspect

that the species was a synon3nn for Ph»nojjora expanm Hall and Whit-

field. An examination of the types themselves changed the suspicion

to a certainty.

«Geol. Surv. Ohio, Pal., II, 1875, p. 97, pi. ni, fig. 4.

^Geol. Surv. of New Jersey, Report on Pal., Ill, 1903.
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James gave a good definition of his specie^ with the exception that

he omitted stating the generic character —the presence of the two

mesopores between the ends of the zocjecia.

IVi^nopora expanm is distinguished from associated bryozoa by its

broad bifoliate fronds springing from a pointed base, with oval zooecia

arranged in parallel rows and with the ends of the zocecial apei'tures

separated by two mesopores. The species is distinguished from other

species of Phivnopora by the broad, unbranched monticulated zoarium,

and b}^ the size of the zo(Bcia (6.5 in 2 nnn. measuring lengthwise,

and 8.5 in the same space transversely).

Occurrence.—James's types were found in the Clinton of Clinton

Count}', Ohio, while those of Hall and Whitfield came from the corre-

sponding strata at Dayton, Ohio.

PHiENOPORA FIMBRIATA (James).

Plate VII, tigf^. 11, 12.

Pfilodirti/ajiiiibnata ,1AMES, Paleontologist, No. 1, 1878, p. 8.

Plisenopora fimhrtata Foerste, Bull. Sci. Lai). Denisoii Univ., II, 1887, j). Ifil;

III, 1888, pi. XV, fig. 7.

Phivnopora fimhriata Foerste, Geol. Surv. Ohio, VII, 1895, p. 599, pi. xxviii,

fig. 7.

StiHopora vauderU Hai.l, Twelfth Ann. Kept. Indiana (xeol. Nat. Hist., 1883,

p. 268, pi. xiu, figs. 1, 2.

Zoarium of narrow, parallel margined, smooth, compressed, l)ifoli-

ate branches averaging 3.5 mm. in width, and forming b}' frequent

bifurcation a flexuous frond, which in the type specimen is about 50

mm. in height and (lO mm. wide. Margins of branches rather wide

and occupied by several rows of pores similar to the mesopores placed

between the ends of the zooecial apertures. These marginal pores give

to the edges of the branches the very finely striated appearance men-

tioned by James as the marked feature of the species. However, the

number of pores along the margin can not be considered a good spe-

cific character, as it depends upon the age of the zoarium, 3'oung exam-

ples exhibiting few, and the oldest specimens the maximum number.

The zocecial apertures are elliptical and arranged in longitudinal rows;

5 zooecia in 2 mm. measuring lengthwise, and nine rows in the same

space transversely. Two pits or mesopores usually separate the ends

of the zooecia, but occasional!}' three may be detected.

This fine, characteristic Clinton species is distinguished from the

other branching forms of Phmnojyora by its narrow, liexous, dicho-

tomously dividing branches and the general aspect of the resulting

zoarium.

Occurrence.—The type Is from the Clinton formation in Clinton

County, Ohio. Other localities are Dayton and Belfast, Ohio.
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PRASOPORA FALESI (James).

Plate I, tigs. 1-4.

Monticulipora falesi James, Jour. Cincinnati Soc. Nat. Hist., VII, 1884, p. ItJS,

pi. VII, figs. 2-2d.

—

James and James, Jour. Cincinnati Soc. Nat. Hist., X,

1888, p. 168.—J. F. James, Jour. Cincinnati Soc. Nat. Hist., XVI, 1894,

p. 185.

The character relied upon 1)y the author for distinguishing this

species was the presence of a conical, sharp-pointed groove extending

across the undej" surface. Any student of the bryozoa knows, or

ought to know, that the shape of the excavation left by the object

upon which zoarial growth commenced, is certainly not a specific

character. The same species may select indiscriminately 'A,ny foreign

object such as a mollusk, brachiopod, or another bryozoan to com-

mence its zoarial growth. The specimens distinguished by James as

M. f>ilesl selected some conical shell such as IlyoUthes or the tapering

end of a cephalopod, the impressions left of the shell after its removal

not permitting of accurate determination. An examination of the

types—the three specimens figured in 1884—shows that two distinct

species are represented. Inasmuch as one of these is new, James\s

specific name is here adopted for this form. The original of fig. 2 of

the article cited above (1884) is a small but typical specimen of Pram-
pora simulatrix Ulrich,'' while figs. 2a-2d represent young examples of

a species differing from P. simulatri.r.^ notably in having acanthopores

and smaller zo(jecia.

Comparing P. falesi and /\ smmlatrix the following differences are

tioted. In growth the latter rises into dome-shaped or petasiform

masses usually 40 or 50 mm. in diameter, and witii a concave base

lined by a concentrically wrinkled epitheca, while mature specimens

of the former are rounded or irregularly hemispherical in shape, sel-

dom over 20 mm. in diameter, and do not show such a well-marked

epitheca. P. simulatrix has about 7 of the ordinary zooecia in 2 nmi.,

while I*, falesi shows 8 to 8t in the same space. Vertical sections

bring out especiall}' the small acanthopores of J*, /(tlesi^ but in P.

siianlatrix these structures are absent. The tabulation and number
and distribution of the mesopores is nuich alike in the two species,

but the difference in growth, size of zocecia, and the development of

acanthopores in one, makes their separation comparatively eas}'.

Occwreiice.—Very abundant in the Lexington limestone of the

Trenton, in the vicinity of Danville, Kentucky. James records the

horizon as about that of the tops of the hills at Cincinnati, but this is

un(loul)tedly an (>rror, as his type specimens correspond exactl}' with

other examples of the species found in the Trenton at Danville.

« Fourteenth Ann. Rep. Oeol. and Nat. Hist. Surv. Minnesota, 188(i, p. 85.
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PRASOPORA HOSPITALIS (Nicholson).

Plate VII, tigs. 1-3.

Monticulipora {Prasopora) selwynii var. hospitnlis Nicholson, Genus Monticnli-

pora, 1881, p. 209, fig. 45.

Monticidipora {Hetcrotrypa) ivinclwlli Jajiks, Paleontologist, No. H, 1882, p. 48;

No. 7, 1883, pi. I, fig. 5.

Monticuliponi luincheUi J. F. .Iamks, Jour. Cincinnati Soc. Nat. Hist., XVIIl,

1895, p. 87.

An example of the t3^pe specimen tig-iired by James shows that

MonticuUj)ora {Heterotrypci) wliiehelU is the same as the common Rich-

mond form, Prasopora liospitallH (Nicholson). In the original descrip-

tion eJames compares his species with Nicholson's, but states that the

internal structure is vxry different. The tabulation of the zooecia as

shown in the slide studied by James (see Plate VII, tig. 1) does appear

different from that found in P. hospitalh, but this appearance is

largely due to an error in the preparation of the thin section. The
zooecial tubes of P. hospitalism when properly sectioned are always

lined by c3^stiphragms. In James's section of P. ivinchelUm how-

ever, although it exhibits all the other characters of P. /wspitalis, the

tabulation appears as though not including true c}' stiphragms but to

consist entirely of merely more or less curved diaphragms. The
originally sectioned specimen, as proved by a section prepared by the

writer, contains an abundance of true cj'stiphragms, and thus is shown
to be a normal example of P. /lospitalis in exery respect. That

James's section appears to show a different tj'pe of tabulation is

believed to result from the fact that it divided the zoarium in a direc-

tion parallel with, instead of at right angles to, its growing edge. On
reflection it is apparent that species such as this in which the zooecia

radiate from the center toward the growing edge will exhibit their

normal internal characters best in vertical sections taken along such a

radius; or, in other words, at right angles to the growing edge. Thus

the cystiphragms of a species will generally appear as nearly straight

or more or less curved diaphragms in a section cutting them in a

direction opposite to their radial arrangement. Furthermore, it is a

fact that James's section was taken from the thin outer edge of the

zoarium and therefore exhibits onlj^ an immature condition of the

zooecial tubes. In nearly all Montlcullporidai the cystiphragms in the

basal part of the zoarium are much larger and extend much farther

toward the opposite side of the tube than they do in later stages of

growth. Hence, in an improperly prepared vertical section of the

immature region, the appearance presented by the cystiphragms is

likely to be, as in James's section, that of merely curved diaphragms.

The massive growth, numerous and closely tabulated mesopores,

strong acanthopores, and rounded zocecia with both cystiphragms and

Proc. N. M. vol. XXX—06 4
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diaphragms abundantly developed, distinguish Prasopora /lo.ytifa/is

from associated bryozoa, while the numerous and strong acanthopores

serve to separate it from other speeies of the genus.

Orciirrencr.—Abundant throughout the Richmond grou]) at most

localities in the Ohio Basin, The type of J/, iruichelll was found

near Lynchburg, Highland County, Ohio.

PROBOSCINA FRONDOSA (Nicholson).

Auloponi Jvondosa i\UK^, Additions to Catal. Foss. Cincinnati (Troup, 1873, p. 15

(named only).

.l/ec/o//vmr/osa Nicholson, (xeol. Surv. Ohio, Pal., II, 1S75, ]>. 2H(i, pi. xxv,tiu:s. ',\-',M>.

Froboschia froiido.m Ulrich, Geol. and Nat. Hist. Surv. Minnesota, Final Rep.,

TIT, Pt. 1, 1893, p. 119, pi. I, %. 28.

The wAvae. Aalopoi'd frondosa is a novien midnni^ since flames never

detined the species. Nicholson gives a satisfactory description and

good figures of the species and credits the name to James. An excel-

lent tigure is given by Ulrich in the work cited above.

Occurrence.—The typical form is not uncommon in the Corryville

member of the McMillan formation at Cincinnati and vicinity.

PTILODICTYA NODOSA James.

Plilodictiia nixlosii ,] AMES, Paleontologist, No. 3, iS79, j;. 20.

Ptilodirtiia nodoxd ri.KK'H, .Jour. Cincinnati Soc. Nat. Hist., IV, 1SS2, pi. vii,

figs. 2, 2a.

I'tUodiciii't varud)>Us Ulkich, (reol. Surv. Illinois, VIII, 1890, p. 304, figs. 2« and t>/(.

Ptdodicti/a dintonrnsiK J \yiKs, Paleontologist, No. rt, 1881, p. 38.

I'tlIodirti/(i tf irs .]\yiKs, Paleontologist, No. 5, 1881, ]). 40.

As suggested l)y ririch's name, J\ nwlahiUfi., this is quite a variable

species, the shape of the zoariiun ranging from smooth, narrow, sword-

shaped examples scarcely 2 mm. in width to broader nodose fronds

reaching a width of lo nnn. or more. James's type specimen of /'.

iKxIo.sd^ an old and strongly marked .specimen, was tiguivd by Ulrich

in 1882. This author in 18S>0 proposed the new name PfUodictya

varhtb'dU for the species on the ground that P. twd<m( was preoccu-

pied by Hairs E-scJiai'opora recta var. nodoxn^ a New York Trenton

form. At that time Excharopora and PfHodlcfi/d were supposed to

r(>prcsent the same genei'ic type, ))ut since Ulrich's t-areful work in

Lsi>8 we know these two genera to he distinct. Hall's species and

variety being tiie typical forms of Excharopora., Jiilodictya nodosa is

not i)reoccupicd and nuiy therefore stand as a valid name.

'iliis species is distinguislu^d from the associated forms of l*t'do-

d'lctyu by its straight, parallel-edged frond. Young specimens have

a smooth surfai-e, but after the zoarium attains a width of 8 mm. or

more the macuhe dtn'elops as strong nodes arranged in more or less
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parallel longitudinal series. The internal structure is essentially the

same as that figured by Ulrich for P. magnified Miller and Dyer."

The types of PtHodictya cUntcmensis are straight, parallel-edged,

smooth, unbranched fronds less than 3 mm. in width, and agree in all

respects with numerous other examples regarded as young zoaria of

P. nodoxa.

Ptilod/ctya tere-s was distinguished by its author mainly because the

zoarium in the specimen described bears '"six or seven rows of oval

pores, on the upper part, arranged in an alternating manner between

exceedingly delicate raised lines." The general shape and a thin sec-

tion of the type indicate that P. tere.s also is a synonym of P. nodoxa,

being merely an unusual or perhaps al)ortive example of that species.

The oval pores mentioned by James are of zocjecia, the zocecial aper-

tures being of this shape and arranged between raised lines on the

striated basal parts of all ptilodictyoid bryozoa.

Occurrence.—Whitewater formation of the Richmond group. The
types of P. nodosa., and also of its two synonyms, came from Clinton

County, Ohio, where the species seems more abundant than elsewhere.

PTILODICTYA PLUMARIA James.

Pfilodictya phimaria James, Paleontologist, No. 1, 1878, p. 4.

Ftilodictya plumaria TTlrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, j)!. vii,

figs. 1, la.

This species resembles the preceding P. nodom in its general zooecial

and surface characters, but differs in this that, instead of being sword-

shaped, the zoarium expands rapidly from the pointed striated base

into a leaf-like frond sometimes exceeding 25 mm. in diameter. A
typical specimen of the species was figured by Ulrich.''

The three Richmond species of Ptilodictiia^ P. nodosa., P. plutitarla^

and P. indgriifica Miller and Dyer, form a series, the first comprising

long, rather narrow, parallel-edged fronds, the third forming broad

and rather irregular expansions, while the second is intermediate in

its zoarial shape. A similar relationship is exhibited by the three

Fairview species of Esclmropora^ E. falclforniU., E. inaeidata^ and

E. pavonia. In both of these groups of bryozoa the shape of the zoarium

is within reasonaV)le limits, fairly constant, and afl^ords a ready means
of distinguishing the species.

Occu/rrence.—James's t3'pe is from Warren Connt3\ Ohio, but the

species occurs at a number of localities in southwestern Ohio and

southeastern Indiana, where the Whitewater formation of the Rich-

mond, to which beds these three forms of Pfilodictya are restricted,

are exposed.

^'Geol. Surv*^ Illinois, VIII, 1890, p. 391, figs, lla-c.

''Jour. Cincinnati .Soc. Nat. Hist., V, 1882, pi. vii, figs. 1, la.
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PTILODICTYA WELSHI James.

Pfilodich/a sp. (?) James, Paleontologist, No. 1, 1878, p. 8 (name Ptilodictya tvelshi

suggested )

.

Under the caption of Pt'dodlctya sp. ? James described a Clinton

bifoliate bivozoan and suggested if it prove to be a distinct species

that the name Ptilodlvtya welxJii be applied to it. The type is either

lost or never formed a part of the James collection, but, judging from

the description, P. (oelshi is almost certainl}^ the same species as that

named and figured hy Van Cleve as E-schdva niultlfida in 1853 on the

plates of fossils which he distributed about that time. Van Cleve's

figure excellentl}^ represents his species, which was later described b}"^

Hall" and is now referred to the genus PJi^nopora. If James's species

should prove to be the same, it ought to be considered a synonym for

Van Cleve's name since both appear in equally obscure publications and

the earlier figure of the one is of more service in recognizing the

form than the description of the other.

Occurrence.—Clinton formation, Clinton County, Ohio.

RHINIDICTYA PARALLELA (James).

Plate II, figs. 5-7; plate V, figs. 2, .3.

Ptilodictya parallela JAMES, Paleontologist, No. 1, 1878, p. 5.

Rhiiiidictyd 2)cirallela Ulrich, Jour. Cincinnati Soc. Nat. Hist., V, 1882, p. 170.

Ptl/odict!/(( granulosd James, Paleontologist, No. 1, 1878, p. 4.

Original description of PtUodlctna j)araUela: ''Polyzoary, a tiat-

teued, linear, unbranched, two-edged frond, about one line wide,

longest example observed about one inch. Surface gently convex,

ceHuliferous on both faces; edges very thin and sharp. Eight or ten

alternating rows of elliptical cells arranged between longitudinal lines;

one row on each edge having an oblique direction. Cell apertures not

raised, five or six in the space of a line measuring longitudinally.'"'

Numerous intermediate specimens in the IT. S. National Museum
prove beyond any question that the types of Ptilodictya paraUela and

P. grannhmt are founded upon ditferent stages of growth of one and

the same species, the type of the latter representing merely the more
mature or aged stage in which numerous granules develop. The defi-

nition of P. (/raiiNlosa precedes that of 1\ jxiiudlda in the Paleontolo-

gist, but the parallel -edged branches are so marked a character in this

species that the specific name calling attention to this fact is retained.

All species of RJi'ni'idictyn have a (jninitldsd stage, so that this name is

without any special significance.

The straight, parallel -edged, seldom branching, bifoliate zoarium,

with the zocecia arranged in longitudinal rows, is so difi'erent from

associated bryozoa that no dilHculty is experienced in recognizing the

"Twelfth Ann. Kcp. Indiana Geol. Nat. Hist, 1883, p. 268, pi. xiv, fig, 4.
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species. The associated ptilodict3^oicls, with the exception of Sticto-

porella fiexuom., may be distinguished at sight by their jointed zoaria,

the articulation l)eing at the base alone as in Escharopora or at numer-

ous points as in Arthropora. The mesopores of S. flexuosa will

readily separate it from R. parallela.

Occurreriee.—Lower beds of the Eden shale at Cincinnati, Ohio, and

vicinity.

RHINOPORA VERRUCOSA Hall.

Rhinopora verrucosa Hall, Nat. Hist. New York, Pal., II, 1852, p. 48, pi. xix,

tig. l«-('.

Eschariria f distortu James, Paleontologist, No. 3, 1875, p. 21.

The types of "Escharina / distorta show that this name is founded

upon specimens of the characteristic Clinton bryozoan Rhinopora ver-

rucosa. The specimens are embedded in solid limestone and show onl}^

their epithecal side. In breaking the rock, the two leaves of the

l)ifoliate fronds of Rlunopora part along the smooth median plane

because the poriferous side of each leaf is rougher, and therefore

adheres to the rock. By means of thin sections, however, the iden-

tity of these fronds with ^///v^o/yrz/vc v'^/7'?ic'o».w, was proved beyond a

doubt.

Occurrence.—The types of James's species were from the Clinton,

near Wilmington, Clinton County, Ohio. R. verrucom, is found gen-

erally in abundance at most localities in the New York and Ohio areas

of Clinton shale.

SAGENELLA STRIATA James.

Sagenella striata James, Paleontologist, No. 8, 1879, p. 22.

The type specimens described under this name l)}^ Mr. James are

two small thin expansions parasitic upon bryozoa from the Eden

shale. The surface of these expansions is ornamented with long, fine

striae radiating from a similarly striated crater- like central area. A
careful examination of this surface with a lens, or, better still, of the

structure of the specimens by means of thin sections under the micro-

scope, shows that the stria? are the greatly elongated and generally

(confluent /official apertures of bryozoa with the wall structure charac-

teristic of the genus Excharopora. One can now infer from their gen-

eral shape and structure that the crater-like depressions of these

striated parasitic growths are the basaU sockets with which the pointed

end of the zoaria of Excharopora articulated. That this inference is

correct is proved by the occasional discovery of a zoarium with its

point in place in the basal socket or in such close proximit}' that their

relation to each other can not be doubted. It is also a fact that

wherever these attg,ched expansions occur, the erect fronds of one or

other of the species of Escharopora may always be found.

By themselves these basal sockets show no specific differences, and

the species to which any particular specimen belongs must be deter-
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mined ))y the liorizoii in which it occui'.s, Natuially when several

species of KHrliurojxH'a occur at the same hori;5on, the determination

of their respective basal sockets l)econies very difficult if not impos-

sible unless the pointed zoarium and parasitic base are still in position.

There ca>i l)e little 'loubt that SagciK-lId d>'i((ta is the articulating" basal

expansion of Kscharopo7'a acuminatd (James), since the latter is the

only species of Excharopora known in the same beds of the F^den shale.

Depending upon James's statement" that his specimens were col-

lected "at the horizon of the hilltops at Cincinnati,'' Nickles and the

writer, in the cross references in their Synopsis of American Fossil

Bryozoa, referred >Sagenella striata to the Fairview species Esc/iaro-

p(>rafalcifo7'mls. However, this reference andremarks concerning the

organism were inadvertently omitted under the synonymy of the latter.

The articulating bases of E. fatclfonnls were described b}' I'lrich

under the names Craterlpora lineata and var. expamta^ before their

true relations, as published by him in LSSS,*^ were ascertained.

STICTOPORELLA FLEXUOSA James.

Ptilodiciyajtexuoxd JAMES, raleontolojjist, No. 1, 1878, p. 4.

StictoporelldfexiioxdVhiucn, Jour. Cincinnati Soc Nat. Hist., V, 1882, p. 169.

Sfictoporella interMhicta T'lhich, Jour. Cincinnati 8oc. Nat. Hist., V, 1882, p. Ifi9,

pi. vni, figs. 9, 9a.

Stictopiirdla udemt'nicUt Ulrich, (ieol. Surv. Illinois, VIII, 1890, )>. .S94, fijr. \A<t,h.

For the identitication of this species the student is referred to the

description and figures of the external characters given 1)V Ulrich in

1882, and the iigures of the internal features published ])y the same

author in 1890. Ulrich described the form as St/ctopare/ia liiti'vstiticta^

believing that IUhxllcti/a firu-noxa James was a distinct species of

Stlctopor'ella. More recent study, however, has shown that l)oth

names are founded upon unimpoi'tant nnitations of the same .species.

X. jie.i-uosa is easily' recognized })y its narrow, generally parallel-

edgejl, bifoliate branches bearing- rather large elliptical, flaring zocp-

cial apertures, with th(Mr ends separatt>d always by two ))ut sometimes

hy three or four elongate interstitial cells.

Occurrence.—Not uncommon in the Economy member of the F^den

shales in the vicinity of Cincinnati. Ohio.

STIGMATELLA DYCHEI (James).

Plate III, figs. 8-10.

Monliculipora {Monotnjpu) dijchei James, Paleontologist, No. G, 1882, ji. 52.

Montimlipora dyrhei J.vmes, Jour. Cincinnati Soc. Nat. Hist., VI, 1883, p. 235,

pi. X, figs. 2-2c.

—

Ja.mes and James, Jour. Cincinnati Soc. Nat. Hist., XI,

1888, p. 25.—J. F. Jamks, Jour. Cincinnati Soc. Nat. Hist., XVIII, 1895, p. 83.

« Paleontologist, No. 3, 1875, p. 21.

''Jour. Cincinnati Soc. Xat. Hist., II, 1879, p. :{0.

'IiUmu, V, J 882, }). 151.
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Leptotrypa ? dyvhei Nickles and Bassler, Bull. U. S. Geol. Surv., No. 17.3, p. 298.

Stigmatella (h/Hiei tJLRicH and Bassler, Smithsonian Misc. Coll. (Quart. Issue),

XLVII, 1904, pi. X, fig. 11.

Both the internal and external features of this species have been

figured by its author satisfactorily enouj^fh for its recognition, and
additional illustrations of the internal structure are given here only to

bring out points not mentioned by James nor shown in his figures.

The zoarium is an expansion loosely incrusting crinoid columns and

sometimes attains considerable size, the type specimen being about

180 mm. in length and varying from a minimum diameter of 5 mm. at

the ends to a maximum of (30 mm.
In vertical sections the noticeable features are the almost complete

absence of diaphragms and the development of the acanthopores in

zones, the latter feature in combination with the former being the

principal characteristic of the genus Sit'ujinateUa. Tangential sections

passing through one of these zones of acanthopores exhibit these struc-

tures of a fair size at the zooecial angles, but a .section through an}^ other

part of the zoarium shows thinner- walled zooecia with the acanthopores

either very small or not present at all.

The loosely incrusting method of growth, thin-walled angular zocecia

with mesoporos practically wanting, the development of acanthopores

in zones and the almost entire absence of diaphragms are characters

causing this species to be easily recognized. 8. davk (Ulrich), a

common and highly characteristic fossil of the Eden shales, also grows

on crinoid colunms, but it can not be confused with S. dyche!., its

zoaria being much smaller and the surface nearl}^ always spinulose.

Occurrence.—A highly characteristic although somewhat uncommon
fossil of the Mount Auburn member of the McMillan formation at

Lebanon and other localities in southwestern Ohio.

STOMATOPORA DELICATULA (James).

Plate III, figs. 4-7.

Hippothoa delicatula JAMv:s, Paleontologist, No. 1, 1878, p. 6.

Stomatopora delicatula Nickles and Bassler, Bull. IT. S. Geol. Surv., No. 173, 1900,

p. 419.

Stomatopora proutaua Miller, Jour. Cincinnati Soc. Nat. Hist., V., 1882, p. 39,

pi. I, figs. 4-4b.

StomatoporajywutanaVhRicn, Geol. and Nat. Hist. Surv., Minnesota, Final Rep.,

Ill, Pt. 1, 1893, p. 117, pi. I, figs. 8-12.

Rhopidonuria pertenuisV'V.B.wn, Fourteenth Ann. Rep. (ieol. and Nat. Hist. Surv.,

Minnesota, 1886, p. 59.

Stomatopora (enuissima Ulricm, Jour. Cincinnati Soc. Nat. Hist., XII, 1890,

p. 175, fig. 2.

Stoniatopora delicatula-tenuisximd Nicklks and Bassler, Bull. U. S. Geol. Surv.,

No. 173, 1900, 9. 419.

Original description.—"Polyzoary creeping, adnate, branching

dichotomously, and sometimes anastomosing. Branches linear, about
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one-tenth of a line in diameter. Cells iinisorial, each growing by a

pointed base from the cell below, and expanding gradually to the

mouth; two or three cells in the space of a line. Apertures terminal,

elevated, and nearly or quite the diameter of the cells and placed on

their front face.'"

Mr. James's description l)rings out all the essential features of this

variable species. Its constant chara(;ter,s are the elongate, club-shaped

zo(jecia increasing very gradually and regularh" in width from the

narrow proximal portion to the wider rounded anterior end, where a

diameter of about .12 mm. is reached. Considerable variation occurs

in the length of zocjecia of the same zoarium, so that speciric differences

made upon this character can not be maintained. At certain horizons,

and especially in the Coi'ryville bed, very luxuriant growths of this

form are found upon other organisms, and it is in such specimens that

the greatest variation is exhibited. Mr. Miller applied the name S.

prouta7ia to the very, elongate form from the Corr3^ville bed at Cincin-

nati, while specimens with the same characters, but coming from the

lower part of the Eden shale were described as S. tenulssima by Mr.

Ulrich. The form with short zotecia was named Rliopalonaria pev-

teiruls ])y Mr. Uli'ich, ])ut later placed by him as a s^nonAan of S. -prou-

tana Miller. Nickles and the writer recognized Mr. James's name, but

considered S. tenuhmaa of sufficient value to rank as a variety. Fur-

ther study may indicate that this latter form might still be ranked as

a variety instead of being considered a s^nionym as above.

Occurrence.—y^v . James's type lot contains specimens from various

horizons of the Covington and Richmond groups in southwestern

Ohio. The species I'anges through the various divisions of the

Mohawkian and Cincinnatian divisions of tlie ()rdo\ician, and has also

a wide geogi-aphical distribution.

STROMATOPORA ? LICHENOIDES James.

Slrnmatopora / lii-heiioiilex J .\mk><, Pali'(»ntoloii;ist, No. 3, 1879, p. 18.

StroiiiatdjMini f Hi-hnwidrs J. F. Jamkh, .lour. Cindnnati Sof. Nat. Hist., XV,
1892, p. 90.

Althougii not described as bryozoa, the types of this species prove

to belong to this class. All of the specimens are basal expansions of

the articulated l)ry()zoan Artliropoi'a. Five of the examples are from

the Richmond group and are undou])tedly the bases of a form of

Arthropoi'n n/itiffirt found \ery abundantly in these rocks; the remain-

ing four specimens aie from the Eden shales at Cincinnati and prob-

ably belong to Art/iroj>ora cleavelandl James, Several species of

Artliroporn occur in the Eden, but as A. cleavelandl is the most

abundant, it is most probable tiiat the P2den specimens are of this

species.
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STROMATOPORA TUBULARIS Jaroes.

Stromatopora tuhvhirix James, Jour. Cinoinnati 8oc. Nat. Hist., VII, 1884, p. l;-{9,

pi. VII, %s. 3-3/;.—J. F. James, Jour. Cincinnati 8oc. Nat. Hist., XV, 1892,

J).
89.

"Cylindrical or tuhuhir, liollow, 2 to '2,^ inches in diainctcr and 1

inch or more lon^-; laminae about onc-twenticth of an incli thick,

irrco'ular, wavy, vvitli serrate edg-es; interspaces thin; oscula at iri'eou-

lar intervals; central cavity of the tube filled with broken shells, corals,

or masses of clay, or sometimes entirely empty/'"

The type of this so-called Sf7'omatoj)ora proves to be a portion of

the living- chamber of a cephalopod {OrthoceraH or Endoceraii)^ which

has become encrusted by successive layers of species of bryozoa

belonging- to the g'eruis CeranioporeJla. Some of these layers are of

Ceraiiiopo'Mla dlstiiirfa Ulrich, others are of C. grainih/m-nillfordensls

(.Fames), while vertical sections indicate that C. ohioeni'tis is also pres-

ent. The "serrate edges'"' of the ''laminae" are seen only in vertical

sections or fractures. This toothed appearance is caused by the pro-

j(»cting lunaria of each zoarial layer. The basal lamina of the succeed-

ing layer touches only a few of these projectigg |)oints, the others

remaining free. The "oscula" at irregular intervals are simply the

clay-filled borings of worms or other burrowing organisms.

The type came from the Eden shale at Cincinnati, t)ut similar speci-

mens of incrusting Cerainoporella can be found throughout the Cin-

cinnatian rocks.

STROMATOPORA LUDLOWENSIS James.

Stroviatoporii ln(llowfin.ils Jame«, Jour. Cincinnati Soc.'Nat. Hist., VII, 1884, p.

140, pi. VII, fiKf^. 7, 111.—J. F. James, Jour. Cincinnati ^!oc. Nat. Hist., XV,

1892, f).
91.

"Coenosteuni varying in outline and size 4i by 8 inches and 2^

inches thick; sometimes parasitic, and then varying from one-tenth to

three-tenths of an inch thick; laminse irregular, undulating, fi-om 4 to

t) in one-tenth of an inch, including interspaces; transverse sections

show numerous circular or oval oscula (?) irregularly distributed;

surface irregular and rough, showing numerous minute pores and a

greater or less number of oscula."''

The "coenosteum" of this species instead of forming a tubular struc-

ture as in the preceding, grew into solid masses. Moreover, two sets

of "oscula" are recognized by its author, one of them doubtful.

The type specimen is an irregular, solid mass composed of succes-

sively incrusting layers of Ceramoporella, O. distmcta Ulrich and O.

«Abridged descriptioji by J. F. James, Jour. Cincinnati Soc. Nat. Hist., XV, 1892,

p. 89.

''Abri(lge(M('Scriptii)ii l»y J. 1"'. Junics, Jour. Cincinnati Hoc. Nat. Hist., X\', 1892,

p. 91.
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girinvlosa-milfordensis (James) being'the species observed. The lurgor

and doubtful sot of "oscula'' is made up, as in <S'. tiihuhirlx. of clay-

tilled burrows, while the smaller set is composed of the mouths of the

zocecia themselves.

The species of Ceramoporella seem to have bothered Mr. James con-

siderably. This is especiallv true of C. (Ilsthicta, the type lots of no

less than seven of his species containing- uncpiestionable examples of

this common form.

INDEX OK James's names."

Alecto vexills James.

Odloporn milfordensh Jame.i. (See Cernmoporella (jraiiiilosii-nii/fordfiisls.)

Cernmopora alternata James. (See Cuioclenia (iltennitvDi.

)

Ceramopora f beani James. (See P(fJe.^cli(ir(i heani.)

Ceramopora concentrica Jame.s.

Ceramopora ? irregularis James.

Cerataopora nirhohoni James.

Ceramopora radiata James.

Ceramopora ir}iitt'i Javaes. (See Ceramoporella u'hitei.)

Chuetetes })arrandel f James (not Nicholson). (See Hemiphra<iuiit uhittirJdi.)

Chaetete.t ? calyeida James. (See Axpidopora cah/cula.

)

Cfiaetetex dncinnatiensis James. (See MontlcuUpora Cincinnatiensi.t.
)

Chaetetes f clathratulus "James. (See Escharoporu jxivonia.
)

Chaetetes clavacoides James. (See Leptotrypa claracoidea.)

Chaetetes clavacoidens Jamei^. (See Leptotri/pa davaroidea.)

Chaetetes crustiUatus James.

Chaetetes discoidea James. (See Amplexopora discoidea.

)

Cliaetetes gracilis James. (See Bythoporn gracilis.

)

Chaetetes lycopierdon (Say) James.

Chaetetes Igropodiies ( Vanuxem ) James.

Cltaetetes rneeki James. (See Bythopora meeki.)

Chaetetes jniniUus James. (See Bythopora arctijxmi.
)

Chaetetes f onealli James. (See Callopora onadH.

)

Chaetetes petropolitaniis (Pander) James.

Chaetetes sid/rotKndus James.

Chaetetes turhinatum James.

Chaetetes rariaris James. (See Hatostotna rarianx.)

Dekayia luaculata James.

Escharina f distoria James. (See Rhiiiopora rerrncuxa Hall.)

Flstidipora .^ inultipora James.

Fistulipora oweni James. (See Coelor/iinn mmii.)

Fistulipora siluriana James.

Ilelopora approxim.ata James.

Ilelopora dendriiia James. (See Bythopora dettdrina.)

Helopora Jiarrisi James.

Ilelopora meeki James. (See Dicranopora meeki.)

Ilelopora purvula James. (See ByiJiopora parrula.

)

Ilelopora tennis James. (See Arfhroslylus teuni.'i.

)

llippolhoa delicatida James. (See Stotnalopora delicatida.)

Lichenalia calycula James. (See Aspidopora caiynda.

)

(I Tlie species discussed in this paper are arranged alphabetically and this index is

given in order to facilitate the tinding of the James species as now placed.
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Monotrypa undidald-liimhjiherini .]. F. James.

}fonticiiUpora caliiculu James. (See Aspidojxn-ii rnh/rnln.)

Motitlndipora c'tn<'hiualieiisi>i James.

Monlictdipora dav<(coide(i James. (See Lf'pt<)tri//)a chirncoidi'd.)

Montieiillpora cL'avelandi James.

.][(tiilicullpora rlhdonensiti James.

Moidicidijiora co)nmnnis James. (See Callopora orieidli-i-Diiiiuiuils.)

MontiaUipora rrushdata James.

MoidicuUpora discoidea James. (See Amplexopora disroidpd.)

Monticidipora dychei James. (See Slig)natella dychei.

)

Mordicidipora errerdrica James. (See Aspidopora eccentncd.)

Mordiculipora falesi James. (See Prasojxmi falesi.)

Mont'iculipora fusiformis James (not Whitfield). (See Lioclemelln i^uhfuififormlx.)

Monticidipora grarilis James. (See Bythopora yraeilis.

)

Moulicidipura hoxpltuli'i var. neglecta James.

Monticidipora kentuckensix James. (See Callopora multitabnkda.)

MonticuUpora lenx James (not McCoy). (See Calloporella circidarin.)

Monticulipora meeki James. (See Bythopora meeki.

)

MonticuUpora ohioensis James. ( See Dekayella ulrichi.

)

Monticidipora onealli James. (See Callopora onealli.)

Mordicidijiora papillata (McCoy) James and James.

Monticulipora petasifonnis var. «'e/c/(/ James. (See Amplexopora, petasiformis welchi.

)

Monticfidipora subcylindrica J. F. James. (See Amplexopora iiliom.

)

Monticulipora turhinata James.

Monticidipora uudidata var. hfimisplirrira J. F. James. (See Monotrypa imdulata.

hemispherica.)

Monticidipora variant James. (See Batostoma varians.
)

MonticuUpora whitfieldi James. (See Hemiphragma whitjieldi.

)

3fonticulipora wortheni James. (See Homotrypa wortheni.
)

Monticulipora (Chaetetes) meeki James. (See Bythopora meeki.)

Monticulipora. {Chaetetes) varians James. (See Batostoma rarians.)

MonticuUpora (Chaetetes) ivhitfieldi James. (See Hemiphragma wliitfieldi.)

MonticuUpora {Dekayia) maciduta James. (See Dekayia maculata.)

Monticulipora [Fistidipora) aUernata James. (See Coeloclema alternatnm.)

Monticidipora {FistuUpora) milfordensis James. (See Ceramoporella granulosa mil-

fordensis.

)

Monticulipora {FistuUpora) nicholsoni James.

Monticulipora oweni James. (See Coeloclema oweni.)

MonticuUpora {Heterotrypa) circularis James. (See Calloporella circularis.)

Monticulipora {Heterotrypa f) cleavelandi James. (See Monticulipora cleavelandi.)

Monticulipora {Heterotrypa) cUntonensis James.

Monticulipora. {Heterotrypa ?) eccentrica James. (See Aspidopora eccentrica.)

Monticidipora {Heterotrypa) onealli ? var. communis James. (See Callopora onealli

communis.)

MonticuUpora {Heterotrypa) winchelU James. (See Prasopora hospitalis.)

Monticidipora (Monotrypa) dychei James. (See Stigmatella dychei.)

Monticulipora {Monotryjm?) .^ubfusiformis James. (See LioclemeUa subfusiformis.)

Monticulipora {Monotryjm) welchi James. (See Ample.copora petasiformis welchi.
)

Monticulipora (Monotrypa) wortheni James. (See Homotrypa wortheni.)

Ptilodictya. acuminata James. (See Escliaropora acuminata.

)

Ptilodictya antiqua James. (See Eurydictya multipora.

)

Ptilodictya? cincinnatimsis James. (See Arthropora cincinnaUensis.

)

Ptdodictya cleavelandi James. (See Arthropora cleavelandi.

)

Ptilodictya cVmionensis .Tames. (See Ptilodictya nodosa.)
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Ptilodictya duhia James. (See Arthropora deavelandi. )

Ptilodictya fimhriafa James. (See Phxnopora fimbriata.)

Ptilodictya JfexKona James. (See SlictoporeUa fle.ruom.)

Ptilodictya grahami James. (See Arthropora deavelandi.)

Ptilodictya granulosa James. (See Rhinidictya parallela.

)

Ptilodictya hilli James. ( See Escharopora hilli.

)

Ptilodictya. kentuckyenm James. (See Arthropora Irntuckyrnsis.)

Ptilodictya nodosa James.

Ptilodictya parallela James. (See Rhinidictya parallela.
)

Ptilodictya 2)latyj>hylla J&uies. (See Phxnopora expansa.)

Ptilodictya. plnmaria James.

Ptilodictya teres James. ( See Ptilodictya nodosa.

)

Ptilodictya ivelshi James.

Sagenella. striata James.

Stictopora clathratula James. (See Escharopora.pavonia.)

Stromatopora ? lichenoides James.

Stromatopora ludlowensis James.

Stromatopora tubularis James.

EXPLANATION OF PLATES.

Plate I.

Prasopora falesi (James).

Figs. 1 and 2. Tangential section, X 20, and portion of same, X 35, showing the

usual characters of this species as restricted and here redefined. The

small acanthopores which seem to be confined to the vicinity of the

maculae are especially characteristic.

3 and 4. Vertical section, X 20, and portion of same, X 35, showing the tabu-

lation of the zocecial tubes and mesopores and the acanthopores as they

appear when cut lengthwise.

Lexington limestone, Danville, Kentucky.

('allojKjra multitahnlata ( Ulrich).

5 and 6. Views of tangential and vertical sections, X 20, drawn from the same

sections used by James in attempting to illustrate tlie internal structure

of his MonticuUpora keiitnckensis.

7. A few zo(ecia of fig. 5, X 35, illustrating the minute structure of llic walls.

Lexington limestone, Paris, Kentucky.

Aspidopora calycula (James).

8 and 9. Tangential section, X 20, and a portion of same, X 35, of an average

example of this well-marked species.

10. Vertical section X 20, showing as usual only a single large cystiphragm at

the base of the zoo'cial tubes.

Bromley shale, Ohio Kiver bank. West Covington, Kentucky.

Eurydictya midiipora (? Hall) Ulrich. *

11 and 12. Tangential and vertical sections, X 20, prepared from James's type

of Ptilodictya antiqua and showing the usual characters of the species to

which it is now referred.

Lexington limestone, near Ilarrodsburg, Kentucky.
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Callopora onealll coinniunis (James).

(See also Plate IV, figs. 8 and 9.)

Fig. 13. Tangential section, X 20, of an average exanii^ie, exhihiting the few meso-
pores and angular zoceeia marking this variety, and the wall structure

of a Cdllopora.

McMicken member of the Eden shale. Cincinnati, Ohio.

Pl.ATK IL

Bythvporn nrvtipura (NieholsonJ.

1 and 2. Tangential and vertical sections, respectively, X 20, of one of the
originals of Chadeies in'mittus James. The external characters as well as

the internal features shown in these figures are precisely the same as in

the form previously described by Nicholson as Ptilodicti/a arctipora.

McMicken member of Eden shale, near Loveland, Ohio.

Dekayellit nlricJd (Nicholson).

3. A few cells of a tangential section, X 35.

4. Portion of the peripheral region of a vertical section, X 20. These figures

were drawn from section.s prepared from the type of MoidicuUpora ohioensis

James. The internal characters are in all respects like those of D. ulrichi.

Eden shale, Cincinnati, Ohio.

Rldnidktya paraUda (James).

(See also Plate Y, figs. 2, 3.)

5. Tangential section, X 20, of stipe taken just beneath a bifurcation and show-
ing the aged condition of this species distinguished by James as Ptilodictya

granulosa.

6. Tangential section, X 20, of a younger branch agreeing with the original of

Plilodidya purallela James.

7. Vertical section, X 20, prepared from the same specimen as fig. 6.

Economy member of Eden shale, Cincinnati, Ohio.

Aspidopora erceidrica (James).

(See also Plate V, figs. 7, 8.)

8 and 9. Tangential and vertical sections, X 20, drawn from James's type

sections.

10 and 11. Tangential section of another specimen, X 20, and a small portion

of same, X 35.

12. Vertical section, X 20, showing nearly the entire width of one of the small

disks of this species.

Southgate member of Eden shale, Cincinnati, Ohio.

Dekayiu marulata (James).

13. Vertical section, X 20, of an average example, containing rather more of

the extremely delicate diaphragms than usual.

14. Tangential section of same, X 20, showing one of the macul;e which often

occur, and the thick walls characterizing the species.

These sections were prepared from James's type of the species.

McMicken member of the Eden shale, Loveland, Ohio,
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Hem'qthragnKi irliltfii/di (James).

(See also Plate IV, tijrs. 1-4; plate V, fig. o.

)

Fig. 15. Tangential section, X 20, showing many of the zcxecia with sectidiis of the

semidiaphragms.

16. Vertical section, X 20, showing undulating walls in axial region, complete

diaphragms in outer part of same and semidiaphragms in tlie thick-walled

peripheral region. These incomplete diaphragms are distinctive of Hemi-

phragina.

Economy member of the Eden shale, (.'incinnati, Ohio.

Plate III.

A iiiplexoponi tillosa ( D' Or] )igny )

.

1. Tarrgential section, X 20, the upper half of figure showing the characters of

the mature region, the lower half those of the immature zone.

2. Tangential section through the mature region, X ''^^, exhibiting the numer-

ous acanthopores and the dark line separating adjoining zocecia.

3. Vertical section, X 12, showing two successive alternate pairs of immatm-e

and mature zones and above these a longer immature zone. The figure

brings out the difference in wall structure and tabulation characterizing

the respective regions or zones.

Sections prepared from the figured type of Moulicnlqwra subri/liiidriat.

James.

Fairview formation, C'incinnati, Ohio.

Stomatopora delicatnla (James).

4 and 5. Portion of a zoarium X 12 and three zoo'cia, X 20, of the form to which

Miller applied the name S. provUinu.

Belleview bed of the Fairview formation, Cincinnati, Ohio.

6. Portion of zoarium, X 12, showing variations in the length of zooecia. In

many specimens the general proportions of the zocecia in the lower half

of the figure is constant.

Corryville bed of McMillan formation, Cincinnati, C)hio.

'7. Several zoa>cia, X 12, of the form named >S. feintissiina by Ulrich.

Economy member of Eden shale, Cincinnati, Ohio.

The specimens illustrated here were selected from the lot marked as

the types of his species by Mr. Jami's.

Sti</inat('l.hi (hjcliei (James).

8. Tangential sections, X 20, the upper and lower halves exhibiting the char-

acters of the mature and immature regions, respectively. It should lie

remarked that the larger size of the zoax-ia in the upper half of the figure

is due to the fact that it includes a large part of one of the macuhc.

9. Tangential section, X 50, showing minute structure of walls and acantho-

pores.

10. Vertical section, X 12, passing through successive jiairs of iunnature and

mature zones.

Sections prepared from James's figured tyi)e of the species.

Mt. Auburn member of the McMillan formation, Lebanon, Ohio.
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Bythopora parvula (James).

(SeealsoPlate V, fig. 4.)

Figs. 11 and 12. Tangential and vertical sections, X 20, prepared from one of the types

of this delicate bryozoan.

McMicken member of the Eden shales, Loveland, Ohio.

Arthropora cleavelandi (James).

(See also Plate IV, fig. 6.)

13. Outline drawing of type of Ptilodicti/a cleavelandi James, X 2. This illus-

trates the usual form of the upper segments of the zoaria of this species.

14 and 15. Outline drawings of the type specimens of P. grahaini James. These

are bifurcated initial segments.

16. Outline drawing of type of P. duhia James, X 2. This also is an initial seg-

ment of the same species as the original of P. cleavelandi, but differs in its

simple, unbifurcated, upper articulating extremity.

All of the specimens are from the Eden shales at Cincinnati, Ohio.

Plate IV.

Heiniphragtna. whitfieldi (James).

(See also Plate II, figs. 15, 16; plate V, fig. 5.)

1 and 2. ^'iews of two of the James type specimens, X 1.5.

Economy member of Eden shales, Cincinnati, Ohio.

3 and 4. Two fragments of a more robust form of this species, X 1.5.

Southgate member of Eden shales, Covington, Kentucky.

Arfhropom kentuckyeusis (James).

5. View of the type and only known specimen of this incompletely known
species, X 6. The lower part of the specimen is l^roken away but

doubtless was originally obtusely pointed.

Bromley shales of the Trenton, Ohio River bank, opjiosite Cincin-

nati, Ohio.

Artltn>j>ora i-tearelaiidi (James).

(See also Plate III, figs. 13-16.

)

6. A complete segment of this species, X 6, showing the comparatively

slender habit of growth and the short lateral })ranches which diverge

very nearly at right angles and are particularly characteristic.

McMicken member of the Eden shales, Cincinnati, Ohio.

A rfhroporii rinrimndietiHis ( James )

.

7. View of the specimen marked as the type of this species, X 6. It is merely

one of the separated segments but is in a good state of preservation and

quite typical.

Mt. Hope member of the Fairview formation, Cincinnati, Ohio.
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Ccdlopora onealli communis (James).

(See also Plate I, fig. 13.)

Figs. 8 and 9. Two fragments of tills robust variety, X l.o.

McMicken member of the Eden shale, Cincinnati, Ohio.

Pl,ATK \'.

]ilcr<iiio/K>r(i iiiecki (James).

1. View of a portion of the surface of the slal) containing flie types of this

species, X 6. The figure contains two simple and one bifurcated s< rnients

and exhil)its the elongate, narrow, subcylindi-ical form distinguish ng the

joints of this delicate bryozoan.

Mt. Hope member of the Fairview formation, Cincinnati, Ohio.

Mhinidictyd p<iraUelit (James).

(See also Plate II, figs. 5-7.)

2. View of the type specimen of Ptilodicfi/a yranalosa James, X 6, showing the

thickened granulose walls found in old examples.

3. View of the type of Ptilodictijn parallela James, X 1-5. It is the central stipe

in the figure and party covered by the free cheek of an Acidaqm.

Economy member of Eden shales, Cincinnati, Ohio.

Bythopora pdrrula (James)

.

(See also Plate III, figs. 11, 12.)

4. Surface of slab bearing type specimens, X 1.5, showing several branches

within the space outlined with ink.

McMicken member of Eden shales, Loveland, Ohio.

Hemiphragma wh itfieldi (James )

.

(See also Plate II, figs. 15, Ki; plate IV, figs. 1-4.)

5. Perfectly cleaned surface of specimen sliowing semidiaphragms witliiii

zotecia, X 8.

Southgate member of Eden shales, AVest Covington, Kentucky.

Ceramoporella whitet (James).

(See also Plate VI, figs. 8-10.

)

6. Surface of James's type, X 8, showing the nearly direct apertures and incon-

spicuous lunaria, which features distinguish the species from the otherwise

similar C. oliioensis (Nicholson).

Corryville member of the McMillan formation, Cincinnati, Ohio.

Aspidopora ecceutnca (James).

(See also Plate II, figs. 8-12.)

7. The underside of a specimen of this peculiai- spei-ies, X by 8, showing the

eccentric striation of this surface.

8. Upper, celluliferous surface of another example, X 8.

Southgate member of Eden shales, Cincimiati, Ohio,
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Plate YI.

Callopora onealli (James).

Figs. 1 and 2. Views of t\vo of the type specimens, X 1.5.

Economy mem})er of Eden shales, Cincinnati, Ohio.

CfiUupord onealli i<igil1ariuid('t< (Nicholson).

'.\ and 4. Views of two typical examples, X 1-5, introduced for comparison

with C onealli.

McMicken member of Utica shales, Cincinnati, Ohio.

Coeloclema mreni (James).

."). A'ertical section, X 20.

6. Tangential section, X 20, showing the large prominent lunaria and the

resulting bilobed appearance of the zooecia.

Mt. Auburn member, Lebanon, Ohio.

('eramojiorella (/ranulo.sa milforden><is (James).

7. Tangential section of a portion of a macula, X 35. In this region alone a

few granules are developed.

Eden shales, Milford, Ohio.

Ceramoporella ivhitel (James).

(See also Plate V, fig. H.

)

8 and 9. Tangential sections, X 20 and 35, respectively, showing the usual

aspect of this species.

10. One layer of zo(ecia of a vertical section, X 20.

Corryville member, Cincinnati, Ohio.

Plate VII.

Frasopora hospitaU>< (Nicholson).

1. Vertical section of the basal part of the zoarium, X 20, drawn from James's

tyi)e section of MonticuUpora ivinchelU. The section, partly on account of

an error in the preparation, shows only curved tabulte as described by

Mr. James, instead of the usual cystiphragms.

2. Vertical section, X 20, exhibiting the sh'ape and distribution of the cysti-

phragms in the mature region.

3. Tangential section of the mature region, X 35. The large acanthopores

especially characteristic of P. hospital ix are well brought out in the section.

Figs. 2 and 3 were drawn from thin sections prepared from the same

specimen used by Mr. James in describing and illustrating his species.

Richmond group, near Lynchburg, Highland County. Ohio.

Lioclemella subfusiformis (James).

4. Vertical section, X 20, of a zoarium showing the v;ntabulated zooecia and

the closely tabulated mesopores, the latter being restricted to the periph-

eral region. >

Proc. N. M. vol. XXX—06 5



66 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxx.

Figs. 5 and 6. Tangential sections, X 20 and X 35. The angular thin-walled zocecia

and me.sopores often closely resemble each other, but the more rounded

form and slightly thicker walls of the former will serve as a means of dis-

tinguishing them.

7. Natural size views of three of the type specimens figured by James.

Waynesville formation of the Richmond group, Westboro, Ohio.

Ilelopora harrisi (James).

8. Two segments, X 12, from type locality (after Ulrich)

.

Waynesville formation of the Richmond group, Waynesville, Ohio.

Batostoma rariabile Ulrich (restricted).

9. Vertical section, X 20, passing through the mature and a portion of tlie

immature region.

10. Tangential section, X 20, exhibiting the angular, thick-walled contiguous

zoa?cia, the comparatively small acanthopores and the absence of mesopores.

Top of Richmond group, Osgood, Indiana.

FJixnopora Jimbriata (James)

.

11. Outline drawing of the type specimen, the basal extremity restored; natural

size.

12. Tangential section of type, X 20.

Clinton formation, Clinton County, Ohio.
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