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A3IERICAN PALJEOZOIC JiRYOZOA.

l>y E. O. Ulkicii.

^Con tinned from }'ol. .'>, page 77-^.]

MoNTicuLiPOKA, D'Oibigii}- (Restricted).

MonticuUpora. D'Orbigi\y, Prodr. de Pal., vol. 1, p. %), 1850.

External characters.—Zoarium massive, lobate, laminar, iucrustiug,

and sometimes irregularly frondescent. Surface sometimes smooth,

usually tuberculated. Monticules closely approximated, usually coni-

cal, often elongated or compressed. Cells small, their diameter vary-

ing in different species from ^V^h to y^th of an inch, poU'gonal, and
with thin walls; generally groups of cells slightly larger than the

average, are distributed at regular intervals among those of the ordin-

ary size. Not infrequently a few smaller (young ?) cells occupv the

summits of the monticules, and they may occasionally be detected

between the cells occupying the hollow interspaces.

Interned characters.—Tubes in the "immature" zones, with very

thin walls, and crossed by straight or oblique diaphragms; and often

there are large cystoid diaphragms present. In the mature zones the

walls become very slightly thickened, and small spiniform tubuli can

usually be detected; while numerous cystoid diaphragms are alwa3's

developed in the greater number of the tubes, Immediatel}' above the

point of gemmation, the young tube is crossed by numerous straight

diaphragms, giving it the appearance of an interstitial tube. Sub-

sequently the diaphragms become less crowded, and the 3'oung tube

assumes the characters of an ordinary cell. The process of gemmation
seems to have taken place more especialh' at certain levels, since

tangential sections taken at different heights, may show in one com-

parativeh' numerous small tubes intercalated among the ordinary cells,

while another may show but few or none of them.

The genus Monticidipora as above defined and restricted, includes, so

far as I have been able to ascertain, no less than ten distinct species,

nine of which belong to the Cincinnati Group of Ohio and Kentuck}',

and the tenth to the Trenton Group of the latter State. Of these,

two have been already published, the tj-pe species, 31. mammnlata,
D'Orb., and the 3f. cincinnatiensis, James (as fig. and described by
Nicholson), four I now publish for the first time, J/. la;vis, J/, con-
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similis, 31. parasitica, and M. wetherbyi, aud four others, which for

the present must remain unpublished.

Under my definition of the genus Monticulipora, on p. 153 of this

volume, I reduced Hall's Trematopora to the rank of a subgenus.

That reference I now wish to retract, my opinion of Trematopora
having undergone a change, since making the discovery that I had
committed an unfortunate error, by transposing the labels on the sec-

tions cut from two, externally similar, though internally widely differ-

ent species of bryozoans. About one year ago, Prof. R. P. Whitfield,

the curator of Geology at the American Museum of Natural History,

New York, very kindly presented me with an authentic fragment of

Trematopora tuberculosa. Hall, which, being the first species described

under the genus, Trematopora must therefore be regarded as its t3'pe.

Of this fragment I made three sections, a longitudinal, a transverse,

and one tangential. At the same time I also prepared three similar

sections from an example of the species I subsequently described under
the name of Homotrypa obliqua, n. sp. In labeling the sections of

these two forms, I erroneously wrote Trematoj^ora tuberculosa on the

slides which I know contained sections cut from the fragment of H.
obliqua. After an examjjiation, I came to the conclusion that Trema-
topora tuberculosa could not be considered to differ generically from
the species described further on \.n\(\.eY XAxq r\a,vii& o^ Homotrypa curvata.

Although I now regard the latter as differing in a generic sense from
3IontiGulipora, D'Orb. (as restrictsd by me), two months ago I was
uncertain, and preferred to arrange Trematopora as a subgenus under
Monticulipora, rather than either to give the name the rank of a dis-

tinct genus, or to disca,i*d it altogether. The mistake was discovered

after making another series of sections of the species obliqua, which
of course were found to be identical with those at first labeled Tre-

matopora tuberculosa. To insure certaint}', I begged Prof. James
Hall, the accomplished palaeontologist of Albany, New York, to send
me a fragment of his T. tuberculosa, which I might consider typical

and authentic. He obligingly sent me two specimens, from wiiich I

prepared a series of sections tiiat agreed in all respects witli those

former!)' made and supposed to belong to obliqua. Having now found
that my definition of Trematopora [ante p. 153) does not appl}^ to

the type species of that genus, and having also come to the conclusion
that the group of species which I had intended to arrange under that

name, is generically differentiated from 3IonticuUpora, it becomes
necessary to propose a new genus for their reception. I therofore beg
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that the name Homotrypa (as flefined further on) l)e accepted for tlie

group of species which my unfortunate mistake led me to believe to )>e

congeneric with Hall's Trematopora tuberculosa.

MoNTicuLiPORA MAMMULATA, D'Orh. (Plate X., figs. 5, 5rt.)

Monticulipora mammulata, D'Orbigny. Prodr. de Pal<-ont., vol. 1,

p. 25, 1850.

Chcetetes mammulata, Edwards and Hairae. Pol. Foss. des Terr.

Pal., p. 267, Plate XIX., fig. 1, 1851.

Ilonficnlipora mammulata, Edwards and Haime, Brit. Foss. Cor.^

p. 265, 1854.

3Ionticulipora [Pcronopora) molesta^ Nicholson. The Genus
Monticulipora, p. 224, Plate VI., figs, 2, Id. Not Monticulipora mam-
mulata, Nicholson.

Zoarium occurring as irregular!}' lobate masses, often of considerable

size, that usually' tend to throw off compressed processes, which in

many specimens become froudescent; or, it may take the form of

extended and undulated, often palmate, expansions, varying in thick,

ness from 2 inch to .4 or .5 inch. Surface covered with numerous
prominent, typically conical, often elongated monticules. The last

feature is produced by the fusion of two or three of them. They are

quite regularly arranged in series, in which sometimes five, usually,

however, six, ma}' be counted in the space of .5 inch. Cells polygonal,

thin-walled, subequal, from y^-oth to xlo^th inch in diameter,* those

occupying the summits of the monticules, being scarcely larger than

those in the Intervening spaces. Smaller or interstitial (?) cells may
occasional!}' be observed, more frequently on -the monticules where

they are wedged in between the ordinary cells. When the cell walls

are perfectly preserved, they show the spiuiform tubuli as minute

granules.

Longitudinal sections show conclusively that the zoarium is divided

into successive '"immature" and "mature" zones. In the first, the

cell- walls are very thin, and the tubes are almost invariably crossed

only by straight or somewhat obliquely directed diaphragms, at

distances apart of about one tube-diameter. This zone is very uarrow,

and soon a ''mature" zone is entered when the walls are slightly

* In all cases where the diameter of a cell is given, the measurement includes the wall.

The dimensions given were obtained by calculating the number of cells in a given space.

For instance, if the diameter of the cells of a species is stated to be 1-lOOth of an inch, it is

equivalent to saying that ten cells maybe counted in the space of one tenth of an inch.
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thickened, the diaphragms more crowded, and the greater number
of the ordinary tubes have along one or both sides a series of

cystoid diaphragms; now there is also dexeloped a limited number
of much smaller tubes, which differ, at least near their point of

origin, from the ordinar}' tubes in having more closely arranged

diaphragms. In consequence, they have there the usual appearance

of interstitial tubes. This character they may retain throughout the

zone, but as the}' enter the next succeeding "immature" zone, their

character has changed to that of an ordinary tube. The spiniform

tubuli can not often be detected in a section of this kind.

A tangential or rather transverse section ma}' present three different

phases, according as it may pass either through the "immature'' (1st), or

fully "'mature" (3d) stage; or (the 2d) if itcut the tubes just as they en-

ter into the last stage. In the first, the tubes have excessively thin walls,

are always apparently of one kind only, and thoroughly simple. In the

second the walls are still very thin, and the appearance is like that of

the preceding stage, excepting that we now observe quite a large num-
ber of smaller cells, wedged in among the ordinary tubes. la the third

stage (PI. X., fig. 5), the walls have become appreciably thickened, the

smaller tubes, noticed in the second stage, have all, excepting a few

among the cells occupying the monticules, changed their character, so

that they can no longer be distinguished from the ordinary cells. This
stage is further marked by the development of a large number of very

small spiniform tubuli. Of the difl'erent phases above described, a

single section may show only one, or, if large, all three.

The normal mode of growth of M. viammulata, is unquestionably

the same as in other massive or discoidal forms of the Monticulipor-

idce. The frondescent examples of the species have an entirely difl'ereht

structure from such truly frondescent forms as Ileterotrypa frondosa,
D'Orb. ( not Nicholson),or ^o??io^r]//>a dawsoni [M.{Heterotrypa) daw-
soni, Nicholson). In the latter, as well as in all the ramose species,

the frond or branch is divided into an axial and a peripheral region,

and the structure of the tubes in these two regions, as is shown on

page 125 of this Journal, is widely different. No such difference can
be shown to exist between the axial and peripheral portions of any
frondescent specimen of M. mammulata. What we do find is precisely

similar to the structure and mode of growth observed in the massive

or lobate examples of the species, viz.: the "immature' and "mature"
zones (respectively equivalent to the axial and peripheral regions of

the ramose and truly frondescent forms), are reproduced at successive
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levels, one above the other, and it can not be said that the fron<ls are

ever divided into dissimilar axial and peripheral regions.

Dr. Nicholson, in his description of this species, under the name of

Mo7iiiculipora [Peronopora) molesta (see sjn. above), fails to recog-

nize several important characters, and besides gives an incorrect meas-
urement, lie gives the diameter of the cells as from -^^th io-^i\x inch.

I have not seen ^ny specimen of this species in which the ordinary

cells had a greater diameter than yvc-th of an inch, nor do the cells in his

tangential section, as figured bj^ him. appear to have had a greater di-

ameter. At any rate, it is certain that the cells in that figure are not

so large as those figured of some other species, which, according to

the measurements given by him, ought to be smaller. He did not

recognize the nature of the interstitial (?) tubes, but regards them
as true interstitial tubes, and of the same nature as in Peronopora
decijyiens, Rominger, and Heterotrypafrondosa, D'Orb. ; but as I have
above stated, this is not their true nature. His tangential section

cuts the tubes transversely through the 2d phase mentioned by me
in my description of the tangential section of this species, and be-

cause it shows a rather large number of the intercalated small tubes, I

believe that it was prepared from one of the frondescent examples, tan-

gential sections of which always present a greater number of the small

tubes than do transverse sections of the massive specimens. This
I consider due to the fact that in the frondescent forms the di-

vergence of the tubes is much greater than in the massive examples,
making it necessar}^ that young cells be more numerously and rapidly

developed in the former than in the latter.

1 would suggest and recommend that Nicholson's name molesta be

retained as a varietal designation for the frondescent examples of this

species, as some title, by means of which it may be distinguished from
the massive and lobate examples, is, if not really necessar}', at least

desirable.

Formation and locality: Cincinnati Group. The massive and lobate

variety can not be called common at any horizon or locality. The
best localities known to me are on the hills south and west of Coving-
ton, Ky. ; at an elevation of about 300 feet above low water mark in the

Ohio river. The var, molesta becomes a common fossil in strata from
75 to 100 feet higher in the series. The species appears to be confined

to these limits.

MoNTicuLiPORA L^vis, n. sp. (Plate X., figs. 1-lb.)

Zoarium free, and forming small, sub-globular or irregular masses;
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or attached at the base to some foreign substance. Surface smooth, or

faintl}' raised at intervals into low and broad monticules, which are

occupied by groups of cells of a larger size than the average; the

largest have a diameter of about Jjjth inch. The ordinary cells have

a diameter varying from y^th to jxo^^ ^^ ^'^ inch, are polygonal, and
have ver\^ thin walls.

Longitudinal sections (Plate X., fig. 1&,) show the tubes in the

"immature" portions of their length to have excessively thin walls,

and to be crossed b}' straight, though usually obliquely directed

diaphragms, placed at distances apart of one tube diameter or a little

less; a few of the tubes in this zone have one side lined with corre-

spondingly large cystoid diaphragms. In the "matui'e" zones, the

tube-walls are slightly thickened, more cj'stoid diaphragms are de-

veloped, and as well, the straight diaphragms become somewhat crowded.

At the junction between the upper end of the "mature," with the

lower portion of the next succeeding " immature " zone, the continuity''

of the cell-walls is always more or less disturbed. The j'oung tubes

have their lower end divided transversely \>y numerous diaphragms,

but they rapidly attain the diameter and character of the more
fully developed tubes.

Transverse sections (Plate X., fig. la) show that all the tubes of the

zoarium are polygonal and thin-walled, and the walls, in the mature
region, have a peculiar granular appearance, with light streaks apparently

passing through the substance of the walls, as though XXxay might have
been porous.* As is the case in all Monticuliporoid species possessing

cystoid diaphragms, the visceral chamber of the tubes is crossed by
a delicate lamina, which is deeply excavated on one side in a triangular

or crescentic manner, their presence being due to the intersection of the

C3'stoid diaphragms, that, as is shown in a longitudinal section, line

one side of the tube. Interspersed among the tubes that have attained

the mature size, are a small number of more or less developed young
tubes.

The form to which the attached examples present the greatest re-

semblance, and with which it may be readil3' confounded, is the Praso-
pora hospitalism Nicholson. The external points of difference are found
in the slighth' larger cells, thicker cell walls, and numerous interstitial

cells, characterizing Nicholson's species. In comparing any well i)re-

* The same character may be observed in M. mavimiilata, and other species, and it seems
probable that the walls of the tubes, in species of Monticidiponi, wore pierced by connecting
foramina.
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served examples of tlio two species, these differences become at once
apparent to the practised eye.

Formation and locality: Cincinnati Group. The specimens upon
which the species is founded were collected by the author, at Oxford,
O., in strata equivalent to an hoiizon of 650 feet above low-watermark
in the Ohio river, at Cincinnati, O.

MoNTicuLiPORA coNsiMiLis, n. sp. (Plate X., fig. 2.)

Of this species or variety I have unfortunately been able to obtain

only a single specimen, and what is left of it after breaking it to secure
material tor the necessary sections is very well represented bj' the fig-

ure on Plate X. Its form was that of a small dome-shaped mass, that

on the lower side is attached to the shell of a Strojihomena. Tlie up-
per surface carries somewhat unequally' distributed, compressed, and
very prominent monticules, the summits of which appear to be mostly
occupied by the apertures of ver}^ small cells, and their slopes by cells

slightl)^ larger than the average. The ordinary cells are polygonal,

thin-walled, and from yy^th to y^yth of an inch in diameter.

Transverse sections are precisely similar to those of the preceding
species, while longitudinal sections of the two appear to differ slightly

onl}' in one respect, viz: the diaphragms crossing the tubes of M. con-

simtlis, are placed at slightly greater distances apart than is the case

in an}^ of the sections of J/, teuis examined by me. Further discov-

eries may prove it to be only a variety of that species. In its general

outward appearance the specimen presents a remarkable resemblance
to a species of Prasopora, collected by me in Upper Trenton strata,

at Nashville, Tenn,, and which is further on described under the name
of P. nodosa.

Formation and locality: same as the preceding.

MoNTicuLiPORA PARASITICA, n. sp. (Plate X., figs. 3, 3a.)

Zoarium usually attached to Streptelasma (corniculum ?); the layers

according to age, ma}' vary in thickness from excessively thin, to nearly

.1 inch. The surface of the Streptelasma often carries a number of

these parasitic patches, v?hich, as they increase their diameter by
lateral development, at last join each other. The line of junction is

always marked bj' a slightlj' elevated, calcareous ridge. Not infre-

quently one proves the strongest, and gradually grows over the other

colonies. Regularly arranged in decussating series, and at distances

apart of about .1 inch, the surface presents small conical monticules,
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the summits of which usuall}' appear to be solid, as they are occupied
by minute cells; while on their slopes they carr\^ the apertures of

slightly larger cells than the average. The largest of these have a
diameter of gij^th of an inch. The spaces between the monticules are

flat, and are occupied by the polygonal, and raoderateh' thin-walled,

ordinary cells, their diameter varying from yx^-th to y^th of an inch.

Interstitial cells (ifthe}^ can be so called) are developed only in the
monticules, the summits of which are usuall}'^ occupied by their

apertures.

Tangential sections (Plate X,, fig. 3a) show the tubes to be polj'-

gonal and thin-walled. Their angles of junction are usually thickened,
and the small space thus formed incloses, almost invariabl}^ a minute
lucid spot. They represent in all probability very small spiniform
tubuli. The appearance of the best section examined leaves me little

room to doubt that the tube walls were really pierced b}^ numerous and
excessively minute foramina. Where these are not clearl}' shown, the

wall has a peculiar granular appearance. Within the visceral chamber
of each of the ordinarj' cells, the intersected CTstoid diaphragms are

shown. In a large number the cut edges of the cystoid diaphragm
gives the appearance of a secondar}- oval cell, within the polygonal
walls of the tubes. Between the groups of slightly larger cells, a few
thick-walled, minute tubes (interstitial) may generally be observed.

Longitudinal sections (Plate X., fig. 3) show that all the matured
tubes have one or both sides lined by a series of cystoid diaphragms,
while the space between the double series, or single series and opposite
wall, is crossed b}^ straight diaphragms, which are placed at distances

apart of about one third of a tube-diameter.

I know of no associated species with which 31. parasitica might
for a moment be confounded. It is probably more nearl3- allied to the
M. cincinnatiensis, Nicholson, than to an}' other species described
from the Cincinnati Group. The larger, more closely arranged, and
much more prominent monticules of that species, constitute a point

of difference so decided and readily apparent, that examples of the two
species may be distinguished at a glance.

Formation and locality: Cincinnati Group. JNot uncommon at

Oxford, 0., and other localities, exposing strata having a height
equivalent to an horizon of nearly 700 feet above low-water mark iu

the Ohio river, at Cincinnati, O.

MoNTicuLipoRA WETHEUHY1, u. sp. (Plate X., figs. 4: 46.)

Zoarium forming a patch over foreign bodies, to which it is parasi-
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ticall}' attaclicd ; it is usually very thin ; sometimes, howevec, the

center is elevated, so as to give the zoarium the form of a depressed

cone. The surface is often nearly smooth, but in the more typical

forms is raised at intervals into low and broad monticules. Cells

polygonal, with very thin walls, the diameter of those of the ordinary

size varying from xffd^'i ^^ nV^'^ ^^ ^^ inch. Groups of larger

cells, having a diameter not exceeding ^^th of an inch, occupy the

summits and slopes of the monticules, or in the smooth forms are

scattered over the surface at intervals of .1 inch, measuring from centre

to center. The surface extension of numerous spiuiform tubuli, situ-

ated at the angles of the cells, may be observed in well preserved ex-

amples.

In longitudinal sections (PI. X., fig. 46) the tubes have thin walls,

and are crossed by straight diaphragms, at distances apart varying

from one third to a full tube diameter. All the tubes have cystoid

diapliragms, which, however, are only rarely arranged in series. The
spiuiform tubuli can alwaj's be recognized in a section of this kind.

In transverse sections (Plate X., fig. 4a) the tubes are poh'gonal,

and have very thin walls. The spiuiform tubuli are nurq^rous and
rather large ; they almost invariably are situated at the angles of the

tubes.

The large spiuiform tubuli, and the erratic disposition of the cystoid

diaphragms are characters which will distinguish M. wetherbyi from all

other species of the genus known tome. Named for my friend. Prof.

A. G. Wetherby, whose papers have added so much to our knowledge
of the fauna of the Trenton Group of Kentuck3^

Formation and locality : Trenton Group, in strata about in the

middle of the series, at High Bridge, Ky. Collected b}^ the author.

HoMOTRYPA, nov; gen.

External characters.—Zoarium ramose to subfrondescent ; surface

smooth, or with more or less prominent monticules. Cells circular,

ovate or polygonal, with moderatel}' thin walls. At intervals there are

groups of larger-sized shells, Avhich again sometimes inclose small

stellate macular, consisting of much smaller, angular cells. The sur-

face extensions of spiniform tubuli ma}'^ often be observed 'at the

angles of the cells.

Internal characters.—In the axial portion of the branches or fronds,

the tubes are "immature," and may be crossed by straight diaphragms;

usually diaphragms are entirely wanting in this region. The tube-
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walls are excessively thin until they reach the peripheral regions,

when they are much thickened, and bend outward to open at the

surface. In the peripheral or "mature" portion of the zoarium, the

tubes are provided with a series of c3'stoid diaphragms ; the space in-

tervening between their flexuous inner line, and the opposite wall of a

a tube, is crossed b}^ equally numerous straight diaphragms. The
tube-walls are perforated by rather large connecting foramina. In the

tuberculated species the spiuiform tubuli are numerous, but ver}' small,

and not easily recognized, while in the smooth forms they are much
larger, and constitute a conspicuous feature in sections. The internal

structure of the small tubes, which form the maculae of some species,

is not remarkably different from that of the ordinary tubes. The onl}''

difference that I have been able to detect is found in the fact that cys-

toid diaphragms are but rarely developed in them.

Type : Homotrypa curvata, n. sp.

B}'^ comparing the above description with my erroneous definition of
the subgenus Trematopora, on page 153, it becomes apparent that both
were bused upon the same group pf species. As before stated, I was
formerly in doubt whether they could be separated generically from
Monticulipora, but now I do not hesitate to say that they are entitled

to rank as a distinct genus. The zoaria of all the species of Monti-
culipora are, normalh% incrustiug or massive, while in Homotrypa
they are truly ramose or frondescent, and the difference between the
characters of the tubes in the axial and peripheral regions of the
zoarium, is always strongly marked and constant. As is shown In

tangential sections, the tubes in the " mature" region of a species of
Homotrypa, have thick walls, and the visceral cavity is more or less

rounded, and not polj-gonal, while it can not be said of any species of
MonticiUipora that it has thick-walled cells, or that the visceral cav-

ities of the tubes are not polygonal. lnternall,v, Trematopora tuber-

culosa, Hall (the type of that genus), differs from species of ^omo-
trypa in having peculiarly inflected, thin-walled tubes, which are sur-

rounded, and often completely isolated by smaller, angular, and cioseh''

tabulated interstitial tubes. Externall}^ the proper cells differ in having
their margin raised into a thin rim, which, however, seldom extends in

a continuous line around the cell-aperture.

Beside the two species next described, the Cincinnati Group furnishes
at least three other distinct forms, havinfi: the characters of this genus.
One of these was described and figured by Nicholson, under the name of
MonticuUpora (Heterotrypa), dawsoni (" Genus ^lonticulipora," p.
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141, riate v., figs. 3:?/, 1881). His figures of that .species lail to

represent two of the most important characters, nor are tliey mentioned

in his description, viz: tiie connecting foramina, and cystoid dia-

phragms. I feel confident that his sections were prepared from a

portion of a frond not fully matured, since his figures and description

of the internal characters of the species, apply in all respects to sec-

tions prepared by me from examples in that condition. In a tan-

gential section of a fully matured specimen, cutting the tubes just

below the surface, the walls of same have a thickness about equal to

those of//, curvata, as represented by fig. Id, Plate X., and the con-

necting foramina (clearly shown in one of my sections), are precisely

like those piercing the walls of the tubes in H. ohliqua (Plate X .

fig. 66). The cystoid diaphragms are large, and developed in only a

minority of the tubeii, and in this character //. dawsoni differs from

all the other species of the genus. This species is further character-

ized by its frondescent growth, and remarkably prominent and closel}'

arranged monticules.

HoMOTRYPA CURVATA, n. sp. (Plate X., figs. 1-ld.)

Zoarium ramose, consisting of compressed, often greatly flattened

branches. An average specimen has a height of over two inches, a

width of about seven tenths of an inch, and a thickness of two tenths

of an inch. The most conspicuous feature of the surface is found in

the small, stellate maculae, which, under a low magnifying power, ap-

pear to be solid, but, as is shown by a higher power, are composed of

very shallow, and angular, small cells. These maculoe are on a level

with the general surface, and occur at intervals of about .11 of an inch,

measuring from center to center. The ordinary, cells are usually

rounded, though sometimes slightly aagular, have moderatel}' thick

walls, with a diameter varying from y^-oth to Tj^th of an inch. The
cells immediately surrounding the stellate macular are larger, and ma^'

attain a diameter of g^th of an inch. When the specimen examined is

in a good state of preservation, the surface spines (spiniform tubuli)

may be detected. The^' never constitute a conspicuous feature of the

surface.

Tangential sections (Plate X., fig. Id) show that the tubes in the outer

or " mature" portion of the zoarium have thickened walls, more or less

rounded visceral cavities, and that the}' are apparently completely

amalgamated with one another. The walls, between the narrow lucid

ring which surrounds each of the tubes, has a peculiar granular
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structure, and is crosse:! bj' the connecting foraminii, of which my
sections show three or four to eater each tube. The spiniform tubuli

are numerous, of moderate size, and have the usual appearance. In

longitudinal or vertical sections (Plate X., fig..7c) the tubes in the axial

region have excessively thin, and slightly flexuous walls, and are

crossed by diaphragms at distances apart of from one to two tube-

diameters. As they bend outward into the peripheral. region, their

walls are much thickened, the diaphragms occur at shorter intervals

(one third to one half a tube-diameter), and correspondingly crowded
series of cystoid diaphraams are developed in nearly all the tubes.

Lastl}^, the spiniform tubuli may be recognized.

In transverse sections (Plate X., fig. lb) the tubes are polygonal, the

walls excessively thin, and the calcite filling them is divided b\' irregu-

lar cruciform lines, that often are so distinct as to cause the observer

some trouble to exactly determine the outlines of the tube walls. (The
same feature occurs in many other species of the Monticuliporidce.)

Formation and locality: Cincinnati Group. An abundant species

on the hills surrounding the cit}' of Cincinnati, but very limited in

range, being apparently restricted to a few feet of strata at the 300 ft.

level. A very similar if not identical form occurs near the top of the

formation.

HoMOTRYPA OBLiQUA, 0. sp. (Plate X., figs. 6 and 66.)

Zoarium ramose, branches cylindrical or compressed, from two to

four tenths of an inch in thickness. T^-picall}' the surface is covered
b}' rather prominent and closely arranged monticules, the summits of

which carry cells with thicker walls than the average. The monticules
are not a constant feature in this species, examples with an almost en-
tirely smooth surface being of frequent occurrence. The ordinary
cells are polygonal, have rather thin walls, more or less oblique aper-
tures, and a diameter varying from xl^j-th to yfo*'^ of ^^ inch. In the
axial region the tubes are thin walled, pol^'gonal, subequal, without
diaphragms, and almost vertical in direction, as they pass into the
peripheral region, bending outward very graduallj', their walls become
thickened, and a moderate number of both straight and cystoid dia-

phragms are developed. The tubes appear to be of one kind only.

Tangential sections show, often in a very distinct manner, the con-
necting foramina, and a structure of the tube walls precisely similar

10 that of H. curvata. The spiniform tubuli are small, and more
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or less numerous, but never conspicuous, and developed at the angles

of junction of the cells, or in the substance of their walls.

In its typical form this species ma^-^ be readily distinguisiied froiri

the preceding by its tuberculated surface. The more nearly smooth

examples can be distinguished b\^ the thicker cell walls, stellate macu-
lae, and much more flattened branches o^ H. curvata.

Formation and locality: Cincinnati group. Rather common near

the tops of the hills at Cincinnati, O.

Peronopora uniformis, n. sp. (Plate X., figs. 8, 8«.

)

Zoarium composed of erect, flattened, smooth, and undulating ex-

pansions, of several inches in height, varying in thickness from one to

nearly three tenths of an inch ; composed of two layers of cells, grovv-

ingin opposite directions from the median plate, which is double, and
constituted by the adhesion of their epithecal laminae. The cells are

polygonal, subequal, and thin-walled, with an average diameter of

about -j-^th of an inch. Interstitial cells are almost entirely wanting,

being usually restricted to small, insigniflcaut clusters, or irregularly

scattered among the proper cells.

In a longitudinal section (Plate X.,-.fig. 8) the tubes at first are

thin-walled, and lie prostrate upon the flexuous median lamina; but

the}'' soon bend outward and proceed straight to the surface, their

walls becoming at the same time moderately thickened; a few are

crossed throughout their length by onh^ straight diaphragms, while in

the greater number, they are nearly wanting, and instead, a closel}'^

arranged series of large cystoid diaphragms lines one of the walls.

The diaphragms in the interstitial tubes are crowded.

In tangential sections (Plate X., fig. 8«) the tubes are polygonal,

the walls of moderate thickness, and the interstitial tubes are almost

entirel}^ absent, and never present in great numbers. The spiniform

tubuli are comparatively few and small, and usually only developed at

the angles of junction of the tubes.

The general outward appearance of the zoarium of this species is in

all respects like that of P. decipiens, Rominger. By the aid of q,

magaifier, P. uniformis may be readily enough distinguished from
that species by its thinner walls and very few interstitial tubuli.

Peronopora compressa, Ulrich, is a small species, also with thin-walled
cells. It differs, however, from P. uniformis^ in having numerous
interstitial tubes, and a great number of well developed spiniform

tubuli.

[



American Paloeozoic Bryozoa. 245

Formation and localit}': Cincinnati Group. Rather rare near the
tops of the hills at Cincinnati, O.

Prasopora nodosa, n. sp. (Plate XI., figs. 1-16.)

Zoarium forming small, irregular, or hemispheric masses, from a
half inch to one and a half inches in diameter. The lower side is

concave, and lined with a wrinkled epitheca, while the upper convex
surface is covered by the cell-apertures.

The cell-bearing surface is covered bj prominent, closely arranged,
but usually unequal monticules; some may be small and conical,

others compressed and large, or several may be united, so as to form
an irregular node. The ordinary cells have sub-circular apertures,

with thin walls, and a diameter varying from y^th to yyo^th of an
inch (/. e. 11 or 12 may be counted in the space of .1 inch).

The orifices of the angular interstitial cells under a low magnifj'ino"

power are not always readily recognized at the surface.

As regards internal structure the zoarium is made up of two kinds
of tubes, large and small. The large tabes have perfectly distinct,

though very thin walls, a diameter of about y^-g-th of an inch, are oval
or subcircular in shape, and consequently in contact only at limited
points; the interspaces between them are filled by much smaller, and
angular interstitial tubes, which apparently are never collected into

groups or maculae. The diaphragms of the large tubes are of two
kinds, cystoid and straight, and so arranged that the former form a
series of convex vesicles on one side of the visceral chamber, while the
latter run straight from the preceding to the opposite wall, or, if the
cj'stoid diaphragms are wanting in some parts of a tube, they pass
directly across the tube from side to side. The diaphragms of the
interstitial tubes are numerous and close set, and are always horizon-

tal. A moderate number of small spiniform tubuli may be observed
in tangential sections.

The strongly tuberculated surface, and irregular growth of this

species, will distinguish it from all other species of Prasopora known
to me.
Formation and locality: I collected this species in considerable

numbers at Nashville, Tenn., in Saftord's " Orthis Bed," which I regard
as being equivalent to the upper beds of the Trenton Group in Ken-
tucky.

DlPLOTRYPA MILLKRI, U. sp. (PI. XI., figS. 2-2c.)

Zoarium discoid or hemispheric, less than an inch in diameter, the
under surface flattened or concave, and covered by a concentrically
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strifitod cpitlicca ; the upper .suiTace convex, and covered b}' the ccU-

apertiiies. Cells of two principal kinds, large and sniall, tlie latter

being nearly equally tlistribnted throughout the zoarium. The larger

or proper cells have subcircular apertures, arrangeil in series from six

to seven in the space of .1 inch. At regular intervals there are scaicely

perceptible clusters composed of slightly larger cells. The interstitial

cells usually occup}' only the spaces left between the points at which

the rouaded larger ceils are in contact.

In transverse sections (Plate XI., figs. 2rt, and 26) taken just below

the surface, the larger cells are subcircular, and in contact at limited

points, while each has its own complete, but very thin wall. The an-

gular spaces left, which often are rhomboidal, but more frequently of

an hour-glass shape, are partially occupied by the interstitial tubes,

each of which also has its own distinct wall, and a more or less rounded

visceral cavit3\ The small spaces now left are usually triangular, and

filled (apparently) by a light-colored, structureless sclerenchyma. In

sections taken at a lower level, the appearances presented are somewhat

different. The duplex character of the walls is much obscured, if not

obliterated, all the cells are more angular, and the interstitial cells are

proportionally much larger, and usually hexagonal.

Longitudinal sections (PI. XL, fig. 2c) show that the larger tubes

are crossed by numerous horizontal, or slightly oblique diaphragms,

about two thirds of a tube-diameter apart. The interstitial tubes are

likewise crossed by horizontal diaphragms, which ai'e nearly twice as

numerous as those in the larger tubes.

The species above defined has all the essential characters of Nichol-

son's genus Diplotrypa. It differs from the previously described

species [D. petropolitana. Pander, sp., and Z). ^«A^Yea^;es^, Nicholson),

in having thicker, and more distinctl}- duplex walls, and less

distinctly angular cells. Associated with D. milleri, is a small

species of 3Ionotrypa, which so closely resembles it in its growth

and general appearance, that, when the specimens are but slightly-

worn, it is almost impossible to distinguish them without the aid of

sections When in a good state of preservation, the thin-walled^

cells, and the angular cell-apertures which characterize the Monotrypa

sp., will serve to distinguish them.

Named in honor of Mr. S. A. Miller, whose published works have

aided so materially to the advancement of the science of paleontology.

According to Dybowski, Diplotrypa is a synon3-m for Dianulites,

Eichwald. Whether this is true or not, I am unable to say. What I
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can say, however, is, that I should never have believed it without being

able to study some better definition of Dianulites^ than the utterl3''

worthless one given by the author of the name. I am totally averse

to the resurrection of old generi(5 or specific names, of which the original

definitions are obscure, and consequently worthless, nor shall I

recognize any such restorations. But the redefinition of such long

current names as J/'avosites petropolitanus, Pander, 3Io7iticuUpora

mammulata, and M.frondosa, D'Orbigny, I regard as entirely proper.

These cases are, however, in no way parallel, since the latter is a

benefit to the science; on the other hand, an attempt to restore an old,

illy defined, and often quite forgotten name, does much to retard the

progress of knovvledge, because it is always equivalent to adding a

source of much trouble and discussion. In this class of fossils it is

especially necessary to have the characters upon which a genus or

species is founded, clearly defined and figured, as it is quite impossible

to identify a species, with any degree of certainty, unless those re-

quirements are complied with. In whatever light other paheon-
tologists may view this subject, I for one will not recognize an}^ of the

recent publications (preliminary publications of work done for delaj-ed

State surveys, etc., alone excepted), in which the names proposed are

not clearly defined, and the specific characters of the fossils figured.

Formation and locality: Niagara Group. Rare at Osgood, Ind.

The small species of Monotrijpa mentioned as being an associated

fossil, is common at that locality.

MoNOTRTPELLA iEQUALIS, nOV. gCU. ct. Sp. (Plate XI., figs. 3-3(7.)

Gen. char, ante p. 153.

Zoarium somewhat irregularly ramose, the branches cyclindrical or

compressed, and form two to five tenths of an inch in diameter. Sur-

face often, smooth, usually however exhibiting low, rounded monti-

cules, which are occui)ied by (dusters of large cells, the diameter of

which does not exceed j^^th of an inch. The ordinary cells are thin-

walled and polygonal in shape, with an average diameter of about

T^^^th of an inch. Occasionally a few cell-apertures, having a slightly

smaller diameter than the ordinary cells, may be observed among the

large cells occupying the monticules. The latter are arranged at

distances apart of about .15 inch, measuring from center to center.

In tangential sections (Plate XL, fig. 3) the tubes are regularly

polygonal, with moderately thickened walls, and in contact with each
other on all sides. The line of demarcation between contiuuous tubes
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is sometimes clear and dislinct, while at other times it is scarcely

detectable. The walls are occasionally thickened at the angles of

junction of the tubes, giving somewhat the appearance of spiniform

tubiili. It is quite evident though that these nodal thickenings are

not of this nature.

Longitudinal sections (Plate XI., fig. Wa) show that the tabulation

of the larger tubes composing the clusters observed at the surface, is

not different from that of the ordinary tubes, the diapliragms in all

the tubes being straight and usuall}- horizontal, in the axial region

either wanting or remote, and in the peripheral portion of the branch,

closely set, and often crowded. These sections also show that true

interstitial tubes are entirely absent.

In transverse sections the tubes in the axial region are subequal and
pol^'gonal, with very thin walls, while around the margin, where the

tubes are cut longitudinall}-, the\^ have the same appearance as in the

peripheral portion of a vertical section.

This species is nearly allied to the European M. pulchella, E. and H.,

a Wenlock Limestone species, from which it ditters principally in hav-

ing more numerous diaphragms, and the line of demarcation between
adjoining tubes less strongly marked.
The species above described I regard as the type of the genus Mono-

trypella, proposed in my scheme of classification, on page 153. The
genus will include, beside M. a'cjualis, and the species next described

(M. subquadrata), 31. pulchella, E. & H. (Wenlock), Chcetetes quad-
7'atus', 'Rom'mger (Cin. Gi'.), J/, briareus, Nicholson (Cin. Gr.), and
Cha'tetes consimilis, Hall (Nia. Gr.) The Trenton Group of Kentucky
furnishes one new species, while the Cincinnati Group has probably

two more. The genus in its typical forms is probably most nearl}' al-

lied to Ifonotrypa (as founded upon 31. undulata, Nicholson), and is

characterized b}^ a ramose zoarium, made up of polygonal tubes, usu-

ally of one kind only, that in the axial region are thin-walled. As they

bend outward and approach the surface the walls are appreciably

thickened, and the boundary line between adjoining tubes becomes
more or less distinctl}' marked. I have studied two species which dif-

fer from the typical forms of the genus in one character, namely, in

possessing a limited number of smaller cells than the average, which
appear to be of the nature of interstitial cells. The next described

species, 31. subquadrata, is one of these. This species, in all other re-

spects, resembles 3f. qtiadrata, so nearly that I am forced to regard

them at least as belonging to the same genus. The other species.
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though quite distinct, is yet so near to 31. oeqnalis, that despite the in-

terstitial tubes, I can not regard it as belonging to another genns.

Formation and locality: Cincinnati Group. Rather rare at several

localities about Cincinnati, O., at an elevation of 100 to 200 feet above

low-water mark in the Ohio river,

MONOTRYPELLA SUBQUADRATA, H. Sp. (Piatt XI,, figS, 4-46,)

Zoarium ramose, the branches slender, cyclindrical, and from one to

nearly two tenths of an inch in diameter. Surface smooth, without

monticules or clusters of large cells. Cells usually quadrate or rhom-
boidal, the apertures circular or broadly elliptical, and arranged in

regular, more or less curved diagonal lines; at other times the arrange-

ment is peculiarl}^ irregular. Their walls are moderatel}^ thick, and
on an average twelve may be counted in the space of .1 inch, A few

smaller cells (which sections show to be of the nature of interstitial

tubey) are intercalated among the ordinary cells.

Tangential sections (Plate XI., fig, 4a) show that the tubes have

moderately thick walls, which preserve, more or less distinctly, the

primitive boundary line between adjoining tubes. Small interstitial

tubes are always shown, and although their number varies in different

sections, they are never numerous.

In longitudinal sections (Plate XL, fig. 46) the tubes in the axial

region of the branch have very thin walls, and diaphragms are usually

wanting in this region. As they approach the surface their walls are

moderately thickened, and comparatively remote horizontal diaphragms
are developed (from one half to two tube-diameters distant from each

other). Occasionally the section cuts one of the interstitial tubes, in

which the diaphragms are about nearly as numerous as in the ordinary

tubes. The development of young tubes, by gemmation, takes place

simultaneously in all the tubes at a point on a line crossing the branch
at regular intervals, with a strong upward curve. Eight or nine of

these intervals occur in the space of ,3 inch. In transverse sections

the tubes in the central portion of the branch are thin-walled and
strictly quadrate or rhomboidal.

In many respects this species closely resembles 31. quadrata, Rom-
inger, and might almost be regarded as a dwarfed variety of that

species, were it not for the certain presence of interstitial cells

in il/. subquadrata. Another difference is found in the size of the

cells, Rominger's species having from seven to eight in the space of .1

inch, while in the new species there are about twelve in the same space.



250 Ciacinnati Society of Natural History.

Besides, M. quadrata is a mueli more robust species with branches

varying in diameter fiom three to six tenths of an indi.

As before remarked, I can not at present consider the existence of

interstitial tubes in 31, subquadratn, as of more than specific importance,

in so far as it has reference to the separation of the species from M.
quadrata.

Formation and localit}^: Cincinnati Group. I have collected this

species at Osgood, Ind., where the strata exposed are very near the

top of the formation, Also at Jackson, Blanchester, and Westborough,
where the beds exposed are at least 100 feet lower than those at Osgood,

Ind., and equivalent to a height of nearly 700 feet above low-water

mark in the Ohio river, at Cincinnati, 0.

Callopoka elegantdla, Hall. (Plate XL, figs. 6-66.)

Callopora elegantula, Hall, Pal. N. Y., Vol. ii., p. 144, Plate XL.,

figs, la-ln, 1852.

Zoarium ramose, consisting of subcylindrical branches from one to

two tenths of an inch in diameter, that frequentl}- divide dichotomous-

ly, and sometimes inosculate. Surface without monticules. Cells with

rather thin walls and circular apertures, that have a diameter varjnng

from Tj^th to g^th of an inch. Often the apertures are closed b}'

opercula having a small central perforation, from which six or seven

small ridges radiate to the margin, giving the false appearance of a

septate aperture. Interstitial spaces of variable width, and occupied

b}' small angular interstitial cells, which often conipletel}' isolate the

proper cells. According to the width of the interstitial spaces from

four to six of the proper cells ma}' be counted in the space of .1 inch.

Tangential sections (Plate XL, fig. 6) show that the zoarium is

conspicuousl}^ divided into two sets of tubes, large and small. The
large tubes have rather thin walls, are nearly- uniform in size, and
generally, circular in shape. The small or interstitial tubes are

usually angular, ver}- variable in size and form, and often so numerous
as to form a complete zone around the large tubes, which usually

consists of one row, though sometimes an incomplete second row is de-

veloped. At other times they occup}- onl}^ the triangular interspaces

formed b}^ the junction of three of the large tubes. There is no
boundary line l^etween adjoining tubes, the walls of all the tubes being

apparentl}^ fused together. These sections show conclusively that the
diaphragms, in at least the peripheral portion of the zoarium, represent
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opercula which have been left ])ehind in the tubes at successive stages

of growth.

In longitudinal sections (Plate XL, fig. 6«) the difference in structure

between the proper and interstitial tubes is conspicuous, both sets

being crossed by complete horizontal diaphragms, which are much
more numerous in the small tubes than in the large ones. Just above
the point of development, the young tube is crossed by closer set

diaphragms than in any portion of its length after it has attained the

mature size. This feature gives the young tubes the appearance of

interstitial tubes, and they may reall}^ have been of that nature in their

undeveloped stage. In the axial region the diaphragms in the tubes

of full size are distant from each other about one tube diameter, while

in the peripheral region they are about half that distance apart.

Transverse sections (Plate XI., fig. 66) show that the tubes in the

axial region may be divided into two sets, one consisting of sub-

cylindrical tubes of nearly uniform size (the fully matured tubes), and
the other of smaller, unequal and angular tubes (the 3'oung tubes in

various stages of development).

Nicholson (Pal. Tab. Cor. p. 304, 1879, and Genus Mont., p. 91,

1881) regards Callopora, Hall, as " unquestionably congeneric" with
Fistulipora, McCo}'. After describing and figuring (Plate XL. figs.

6-66) the characters of C elegantida, Hall, the type of the genus
Callopora, such an assertion scarcely merits a serious verbal refutation.

His idea of Callopora is clearly based upon FistuUpora incrassata,

which he originall}^ referred to the former genus. But because the

Callopora incrassata proved on investigation to have the same general

structure as FistuUpora minor, McCoy, it certainly does not follow

that Callopora is a synonym for McCoj-'s older name FistuUpora.

In both the works cited he makes the rather equivocal declaration

that "the identity of Fistuli/Jora, McCoy, and Callopora, Hall, has
long been more than suspected," and further adds, •' having carefull}^

examined specimens of F. minor, McCov, the type of the genus
FistuUpora, and having compared these with typical examples of

Hall's genus Callopora, from the Silurian and Devonian rocks of

North America, I am satisfied that the two are unquestionably con-

generic, and that both must be united under the older name of FistuU-
pora, McCo}'." To an inquisitive searcher after the truth, there is

nothing satisfactory in either of the quoted statements, and so far as

I am able to judge, nothing that he has said upon the subject, has
any direct bearing upon the actual point at issue, *. e., the suspected
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identity of Callopora and Fistnlipora. At any rale it is very evident
that lie did not pay as much attention to the type species of the for-

mer, as he did to the type species of McCoy's sreniis. The internal

structure of Callopora eleyantula. Hall, as I have worked it out from
examples of the species presented to me by Prof. James Hall himself,

shows, first, that Nicholson's Callopora incrassata is as far removed in

its structure from the type species of Callopora, as McCoy's Fistnli-

pora minor; and second, that a large proportion of the heterogeneous
assemblage of forms placed by Nicholson in his division Heterofrypa,
have precisely the same general structure as C. elegantula. ' The
species in question are M. (H.) ramosa, D'Orb., and var. ritgosa, Ed-
«fe H., 31. (11.) dalei, Ed. & H., 31. [If.) sigillaroidea, Nich., 3f. (II.)

nodulosa, Nich., and 31. (II.) andreivsi, Nicholson. All these species

have a zoarium constructed in a precisely similar manner. In all we
have numerous interstitial tubes, which may be either rounded or sub-

angular, and always have more closely set diaphragms than the proper
or larger cells; the latter again in all have subcircular or ovate visceral

cavities (in tangential sections), surrounding which is a more or less

distinct ring of dark sclereuchyma. All the tubes, however, are firmly

united together, and never, so far as I have been able to ascertain,

show any distinct boundary line between them. A fourth character
common to all, is found in the fact that the tubes in the axial region of

the zoarium may be properly divided into two quite distinct sets of

tubes, large and small, the latter (as is shown in transverse sections)

being nearly' always more angular than the former. In a longitudinal

section the tubes immediatel}^ above their origin in the axial or

'immature" region, are crossed by more close set diaphragms than
when they have attained their full growth. This feature gives the

tubes, in their primitive stage, the appearance of interstitial tubes,

though I am far from asserting that any of the tubes in the axial

region, even in the earlier periods of their development, performed the

unknown functions of interstitial cells. At any rate, the character

under consideration is one of the distinctive features of Callopora,

and may be more or less readily recognized in all the species of the

genus known to me. Besides the five species and one variety above
mentioned (C. ramosa, D'Orb., and var. riigosa, Ed. & H., C. dalei,

Ed. & H., C. nodulosa, Nich., C. sigillaroidea, Nich., and C. andreiosi,

Nich.,) the Cincinnati group furnishes at least four other species which
have the characters of Callopora, but are as yet undescribed. Of the

numerous species referred to the genus by Hall, I can at the present
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time onl}'^ say, that with but few exceptions their structure is quite

different from that of the type species. The same may be said of the

majority of the species placed by the same eminent palaeontologist

with Treniatopora.

Formation and locality: Niagara Group. The original locality for

the species is Lockport, N. Y., but a short time since I collected

several examples at Osgood, Ind.

Callopora subplana, n. sp. (PI. XI., figs. 7-76.)

Zoarium ramose, the branches cylindrical, from .2 inch to .5 inch in

diameter, and divided dicthoomousl}' at intervals varying from .6 inch

to one inch. Cells polygonal in unworn examples, subpol3-gonal or

rounded in worn specimens. The surface exhibits clusters of from
four to eight cells, that occasionally are slightly elevated above the

general surface, and are conspicuousl}' larger than the ordinary cells

which surround them. The latter var}- in diameter from ^i^th to -gVth

of an inch [i. e. six to seven cells may be counted in the space of .1

inch), while those composing the clusters may attain a diameter of
J^th of an inch, though their usual diameter is onl}^ about gV^h inch.

The interstitial cells are comparatively few, being most numerous and
noticeable between the large cells of the clusters mentioned. Over the

other portions of the surface they usually occur at the angles

of junction of the oi-dinary large tubes. They are, however, always
inconspicuous, and easil}' overlooked.

In longitudinal sections (Plate XI., fig. 76) the tubes in the axial

region of the zoarium, have very thin, flexuous, and often crimped
walls. Diaphragms are usually' not developed here, excepting a few (six

to nine) in the young tubes just above the point of their origin. These
are placed at distances apart equaling about two of their diameters at

the point of crossing. As the tubes bend outward to reach the surface

their walls are thickened, the interstitial tubes make their appearance,
and numerous diaphragms are developed ^in the large tubes, the latter

often inosculate, while the distance between them usuall}- varies from
one fourth to one half of the diameter of the tube crossed. The dia-

phragms in the interstitial tubes are always complete and equally
crowded in all.

Tangential sections (Plate XL, fig. 7a) show that the tubes just be-

low the surface have much thickened walls, their visceral chambers
being rounded or oval. The walls of adjoining tubes are seemingly'

fused together, so that tlio original boundary line can not be detected.
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The cavity of each tube is siirrouiKhid hy a sccondar}' th^posit of chirk,

concentrically laminated sclerenchynia, while the original wall is repre-

sented by apparently structureless (in this section) sclerenchyma, of

much lighter shade. The interstitial cells are variable in size and
shape, and comiiarativel^' much reduced in number, being, as a rule,

less numerous than the proper tubes.

The characters which distinguish C. snbplaiia from all other species

of the genus known to me from tiie Cincinnati Group, are found in its

robust growth, the large size of the cells, the conspicuous clusters, and
the proportional paucity of the interstitial tubes.

Formation and locality: Cincinnati Group. Not an uncommon
fossil near the tops of the hills south and west of Covington, K3'. The
range is limited, being apparently not more than 25 feet. Callojjora

dalei, Ed. & H., Honotri/pa curvata, Ulrich, and Heterotrypa suh-

pulchella, Nich., are associated species, and appear to have a nearly

equally limited range.

Amplexopora cingulata, n. gen. et sp. (Plate XI., figs. 5-56.)

Generic char., ante p. 154.

Zoarium ramose, consisting of cylindrical or subc^'lindrical branches,

which divide dichotomously at irregular intervals, and var^' in

diameter from three to seven tenths of an inch. The surface is per-

fectly smooth, and destitute of monticules. When in the best state of

preservation, the cell-apertures are subpol3'gonal, the walls are

moderately thin, and occupied by small granules. In the usual con-

dition the cell-apertures are rounded, the walls comparativelj' thick

and smooth. The surface also shows groups of from seven to fifteen

cells, of a larger size than the average, their diameter var3ang from

JLtli to -J^th of an inch, while that of the smaller ordinary cells is al-

most constantly- about -g^th of an inch.

Tangential sections (PI. XI., figs. 5a and 5?>) show that the cells are

of one kind (i.e., no interstitial tubes are present), and that, between

the groups of larger cells, they are of a very uniform size. The original

polygonal walls can still be readih' recognized ; but their internal

cavities are more or less rounded b}' a secondary- deposit of dark, con-

centrically laminated sclerench3^ma, which has a variable thickness in

different sections. The original line of demarcation between adjoining-

tubes is always more or less distinctly preserved, and is made espe-

ciall3' conspicuous b3r the numerous small spiniform tubuli, which, in

this species, are developed onl3' on the line of junction. One is situ-

ated at each angle, and one or two more on the line between the angles.
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Longitudinal sections (PI. XI., fig. 5c) show tliat tlie tubes in tlie

axial region have very thin walls, and are traversed b}' remote horizon-

tal diaphragms, from two to three times the diameter of a tube dis-

tant from each other. As the}^ approach the surface, they bend out-

ward rather abruptly, their walls ai-e much thickened, and the dia-

phragms become much more numerous. The tube-wall in the per-

ipheral region is divided into four longitudinal portions, hj three

distinct dark lines. The two inner portions represent the original

walls of two adjoining tubes, and are composed of a fibrous structure,

the fibres being directed obliquel}^ upward to meet along the dark
central line. The two outer zones, which are of a darker color than
the inner layers, represent the secondary deposits within the original

polygonal walls of the tubes. The diaphragms in the outer portion

of the tubes are usually nearly horizontal. All of ray sections

however, show a few very peculiar diaphragms. In the section they

are represented by two curved plates which spring from the opposite

walls of a tube, nearly meeting, either in the center, or nearer one side

of the tube-cavity, when they proceed as near!}' parallel lines down-
ward to the next straight diaphragm. Their shape was undoubtedly
that of a funnel, of wliich the position of the lower tubular portion, with

regard to the expanded mouth, was somewhat erratic.

In transverse sections the tubes in the axial region have ver^' thin

walls, and are strictlj' poh^gonal.

The species above described I regard as the t3'pe of the genus. Am-
pUxopora, proposed by me in the last number of the Journal, p. 154.

At the present time I am unable to give the exact limits of the genus,
as I have not 3'ct fully determined where the boundary line between
Stenopora, Lonsdale, and Amplexo}^ora, is most properlj^ drawn. If

the periodic thickening of the tube-walls is regarded as a necessar}'

feature of species of the former, and I believe that it should be, tlien

the limits of the latter genus might be extended so as to include a

number of Devonian and Lower Carboniferous species {e.g. M. monili-

formis, and M. harrandi, both Nicholson). At any rate the Cincin-

nati Group contains at least five other distinct species, which in their

general characters precisely resemble A. ciriQulata. Of these but two
have been described, one bj' the author, under the name of Atactopora
septosa, and the other b^- Nicholson, originall}', under the name of

Chcetetes discoideus, but latterl}- (Genus 3Ionticulipora, p. 193) he re-

fers the species to liis section Monotri/pa, to which, however, I do not
find it to be more than remotel^^ related. The fourth species (^1. ro-
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husta, n. sp.) is next described, while two other ramose species, the

jfifth and sixth, must for the time being remain unpublished.
Formation and locality : Cincinnati Group. This species I found to

be abundant in a single layer at McKlnney's Station, on the line of the

Cincinnati Southern K,R., where, after crossing the Trenton exposures
on each side of the Kentucky river, the observer again meets with the

Cincinnati Group. Judging from the associated fossils, the strata

exposed at McKinney's are equivalent to those near the tops of the

hills about Cincinnati, O. This is made the more probable by the fact

that a single fragment was discovered at Cincinnati, b}' Mr. Ernst
Vaupcl, at an elevation of 375 feet above low-water mark in the Ohio
river.

As some of the genera proposed by me in my scheme of classification

{ante p. 149, et. seq.), have not yet been fully established by a descrip-

tion of the type species, and because my memoir is unavoidably
divided into parts, I have thought it advisable to anticipate, in a

measure, the parts yet to be published, by noting those species already

described, which I propose to refer to one or the other of the genera in

question. Besides, I wish to publish a few notes on other points

whereon my views differ from those of Dr. Nicholson.

Of the twelve species referred by Nicholson, to Monotrypa ('' Genus
Monticulipora," 1881), only the four species M. undiilata, Nicholson,

M. petasiformis, Nich., M. winteri, Nich., and 31. irregularis, Ulrich,

can be considered as unquestionably congeneric. M. calceola, Miller

and Dyer, and 31. clavacoidea, Nicholson, I regard as species of

doubtful position. Of the six other species M. briarea, Nich., 3f.

pulchella, E. and H., and 3f. quadrata, Rorainger, are congeric with

M. cEqualis,\Jh''ni\i, the type of the new genus 3Ionotrypella ; 31.

pavonia, D'Orb., is a Ptilodictya, 31. discoidea, Nicholson, should be

referred to Amplexopora, and J/, tuberculata, E. and H., is one of four

^ecies upon which the new genus Spatiopora is founded. (The other

three species, among them the one which is selected as the actual

type of the genus, are as yet undescribed). Choitetes suhglobosus,

Ulrich (Cin. Gr.), and Ch. monticulatus, Hall (Lower Helderberg),

are typical species of 3fonotrypa.

The genus Batostoma is founded upon 31. impUcata, Nicholson.*

The genus also includes 3£.jamesi, Nich., and 31. girvanensis, Nichol-

* This species I named in my Cat. of the Foss. of the Cin. Gr., but did not figure or de-

scribe it, consequently I have no right to claim the species, although Dr. Nicholson has seen

fit to credit me with the name.
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son, the former from the Cincinnati Group, the latter from British

Lower Silurian deposits.

The genus Fetigopora is founded upon an, as 3^et, undescribed

species. It, however, includes ChcBtetes petechialis, Nicholson.

Dekayella is also founded upon a new species, but 3£. ulrichi.

Nicholson, is a congeneric species. Several undescribed species are

known to me.

The type species of Biscotrypa^ is the form described b}' me in the

second volume of this Journal, under the name of Chmtetes elegans.

Stellipora antheloidea, Hall, is restricted to the Trenton Group of

New York, and is not by any means the same as the Cincinnati Group
species usually identified with it. The zoarium of the former is thin

and incrusting, while that of the latter grows upward into branches or

narrow fronds. As it has never received a distinct name, I here pro-

pose that it be called Constellaria florida. It may be briefly charac-

terized as follows :

Constellaria Florida, n. sp.

Zoarium ramose or subfrondescent, from one to two tenths of an
inch in thickness, and from one to three inches in height. Surface

with numerous areas, which topically are stellate, about .08 inch in

diameter, and placed at intervals of about .12 inch (measuring from

center to center) and are usually arranged in transverse rows. Each
consists of a depressed central space, surrounded by from five to nine

prominent and radially arranged elevated ridges. Often these areas
coalesce and f>)rm transverse ridges, that not infrequently' are continu-
ous around the branches. Cells of two kinds, dittering in size and
other features. The proper zooecia are oval or circular, and on an
average about twelve occupy the space of .1 inch. Their apertures are
surrounded by a small but distinct rim. The central depressed areas
of the stellate monticules are composed entirely of the interstitial cells,

which occupy also all the interstices between the proper circu/ar cells.

As I find myself unable to do justice to the complicated internal
characters of the species, without the aid of figures, I beg leave to re-

serve this portion of the descrij)tion, until, in the course of mj' memoir,
Stellipora and Constellaria come up for consideration. For the
identification of the species, a knowledge- of its internal structure is

not, at the present time necessary, since C. florida is one of the most
characteristic and common fossils of the Cincinnati Group.
The genus Cheiloporella is founded upon Fistulipora flabellata,

described by me in the second volume of this Journal.
Crepipora is founded upon a new species. Chteietes venustxis,

Ulrich, will be referred to the genus.

[to be continued.]


