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AMERICAN PALEOZOIC BUYOZOA.'

\Continued from Vol. vi., p. 168.1

Atactopora, Ulrich, 1879.

(Jour. Cin. Soc. Nat. Hist., Vol. ii., p. 119.)

More recent and thorough investigations, and our more advanced

and constantly increasing knowledge of these intricate Palaeozoic

Biyozoa, have shown me that this genus, as originally defined by me,

included at least two, unequal, and in many respects widely different

groups of species, besides a single species (A. septosa), which I have

already referred to the genus Amplexopora. The type species, A. hir-

suta, unfortunately, is a member of the smaller group, the onl}^ other

described species certainly known to have the characters of the genus,

as I now propose to restrict it, being the A. maculata, a "description of

which was published by me in the same paper above referred to. That

m}?- subsequent remarks may be the better understood, I will imme-

diatel}^ subjoin the emended definition of the genus, to conform with

the restriction proposed.

Atactopora (Restricted).

Zoaria parasitically attached to foreign bodies, over which they form

thin and expanded crusts, the thickness of which varies according to

the number (rarely more than three) of superimposed layers, the latter

having an approximately definite thickness. Zooecia with more or less

thick walls, and indented or floriform orifices, due to the position of

the numerous spiniform tubuli, which in the thick-walled species are

developed almost exclusively in the portion of the walls immediatel}'-

surrounding the visceral cavit}^ True interstitial cells are wanting.

At regular intervals the surface presents subsolid elevated "maculae,"

that are granulose and finely pitted, and apparently composed of

peculiarly modified or aborted cells. Dinphragms few, alwa3^s hori-

zontal.

As before stated, the type of the genus is A. hirsuta, the internal

structure of which is represented on Plate XII., b}^ figs. 1 and la. The

first represents a portion of a tangential section, enhxrged eighteen

diameters, and shows very distinct!}^ the characters ot the species as

the}^ are brought out in a section of this kind. The cell-inter-

spaces are thick, and the walls of adjacent tubes are apparently fusetl
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together, there being no sharph' defined lines of contact, though these

are rather faintly indicated by an irregular and often coufased central

zone, of lighter color than that portion of the walls immediatel}' sur-

rounding the visceral cavity of the tubes. Their structure is on the

whole quite like that of species of Monticulipora^ but more like that

of some species of Amplexopora (e. g., A. septosa., Ulrich, and A.

moniliformis^ Nich.)

Figures 2 and la, on the same plate, represent tj^pical sections of A.

maculata. Comparing fig. 2 with fig. 1, both representing tangential

sections, cutting the zoarium just below the suriace, we find that, with

the exception of the relative thickness of the cell-interspaces or walls,

the two species are precisely alike. In both we find the same peculiarly

constructed "maculae," while in the minute structure of the cell-walls

no difference whatever is manifest. In their vertical sections a corre-

sponding agreement of structure is apparent. So fur as I have been

able to ascertain, the layers of the zoarium of ^. hirsuta never attain

more than perhaps one half the thickness of a fulh' matured la3'er of

A. maculata, while on the other hand, the cell walls of the former are

usualh^ about twice as thick as those of the latter. Aside from these

specific points of difference, they agree in having remote horizontal

diaphragms, and similarly constructed 'inaculse." The latter are di-

vided by more or less distinct floors, having an upward curvature, cor-

responding to the convexit}- of the outer or exposed portion of the

elevated " macule." Not infrequently, on the upper side of these

floors, some conical hollow projections ma}^ be detected, which doubt-

lessly represent modified spiniform tubuli, or structures of similar

value. These do not appear to be continuous from one floor to the

other, but the evidence at hand seems to establish as a fact, that each

series is separately developed at the successive stages of growth.

Further, in many specimens the zoarium is divided into three, rarelj^

four, distinct layers, of verv nearly equal thickness, separated from

each other by parallel bands of sclerenchyma, that, usually, do not

seriously interrupt the farther growth of the zoarium, not the direct

sequence of the cells.

Of the other forms originalh' referred by me to Atactopora, I now
feel satisfied that A. mimdula, A. multigranosa, A. tenella, and A.

ortoni, Nicholson, belong to an entirelj^ distinct genus. To this list I

add three new species, so that the genus as at present known, is rep-

resented bj'' at least seven distinct species. All of these are from the

Cincinnati group, in which the genus is found to range throughout
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the formation. The range of each species is however very restricted,

being in perhaps no case more than one hundred feet, and usually

much less. The genus may be characterized as follows:

Atactoporella, n. gen.

Zoaria usuall}^ incrusting, sometimes lobate, rarelj^ sub-ramose, and

generally composed of several superimposed layers. Surface always

presenting more or less distinct groups of cells slightly larger, or with

wider interspaces than the average, which usually occupy the slopes of

more or less elevated, rounded or conical, monticules. Zooecia tubular,

rounded, with more or less distinctl}^ petaloid apertures, due to the in-

flection of the thin walls, by ihe numerous spiniform tubuli. Intersti-

tial cells numerous, angular, often completely isolating the true cells.

As the layers become mature they are usually filled between the

crowded horizontal diaphragms, by a deposit of sclerenchyma. Beside

a limited number of straight diaphragms, nearly all of the proper

zocecia are provided with a series of cj^stoid diaphragms.

Type, Atactoporella typicalis, n. sp.

As may have been gathered from the above description, the new

genus differs from A tactopora, as before restricted, in having numerous

closely tabulated interstitial cells, cystoid diaphragms in the proper

zooecia, and thin, instead of thick walls. These are all good generic

characters, and serve to remove the genus perhaps farther from

AtactoiJora proper, than from either Monticulipora or Peronopora.

MonticuUpora differs in having no true interstitial cells, while the

spiniform tubuli are mainly restricted to the angles of the cells, and

onh^ very rarely inflect the tube-walls. In Peronopora, however, we

have a nearer ally, and it is unquestionable that the true aflinities of

Atactoporella lie in that direction. In both we have interstitial cells,

spiniform tubuli, and C3'stoid diaphragms. On the other hand, the

difference in their habits of growth, the zoarium of Peronopora being

doubled-leaved, and perhaps, occasionally-, frondescent, while that of

Atactoporella is constantly more or less parasitic, the thicker and

somewhat differently constructed cell-walls, and less numerous spini-

form tubuli of Peronopora, are characters that serve to distinguish

all the species of the two genera so far known. I can not admit that

the fact that the zoarium of both A. typicalis, and A, newportensis,

occasionally assumes a sub-ramose character, in any way nullifies the

point of difference in growth, regarded b}^ me as one of the characters

separating the proposed genus from Peronopora. The few specimens
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of those species found in that condition, are so variable in shape, that

they can not be regarded as properly ramose or fron descent. I hold

that in all truly ramose or frondescent species of the Trepostomata,

the zoarium is permanentl}^ either one or the other, and I have never

observed such a vacillation of form as pertains to these aberrant

specimens of the two species mentioned. We have an entirel}^ parallel

case in Nicholson's var. molesta of the typically; massive species

Ifonticulipora mammulata. As I have in another place pointed out,

that variety usually assumes a frondescent habit of growth, though

individuals of the variety vary extremely in outward form. All these

forms differ from truly ramose and frondescent types of the Monticu-

liporidce^ in having both cystoid diaphragms and spiniform tubuli

already present in the axial region of the zoarium.

One character of the genus, the importance of which I am at present

not yet able to estimate, is developed in an unmistakable manner in at

least the three species, A. multigranosa, A. mundula, and A. ortoni, viz:

the secondary deposit of sclerenchjT^ma in the interstitial tubes, and

their partial suppression. In the young stages of these species the

intertubular spaces are much thicker than t\\Qy are in the fully matured

stage, and the mouths of the interstitial cells can often be detected.

Sections prepared from fully matured examples, demonstrate that the

interstitial tubes in the deeper levels of the zoarium are open, and of

considerable size, their diameter 'often equaling that of the proper

zooecia. As growth proceeds, the interstitial spaces are narrowed,

and a deposit of sclerenchyma around the outer side of the true zooecia,

gradually fills them up, until in the fully matured state they can

scarcely be detected an 3^ longer. Among the MonticuUporidm I am
not acquainted with any form, excepting, perhaps, Trematopora, in

which a similar filling up of the interstitial cells occurred. Among
the Fistidiporidoe^ however, a similar condition is often present, but

how nearly they may be due to the same causes, I am not prepared to

say.

Atactoporella TYPiCALis, u. sp. (PI. XII., figs. 3-3c?).

Zoarium, in its t3^pical condition, forming thin parasitic expansions

over other bryozoa, having a thickness rarely exceeding .03 of an inch,

and then only by the addition of another layer. A few specimens are

lobate, and by an excessive development of the lobes, they have become,

to a small extent, subramose. At rather unequal intervals, averaging

perhaps .1 inch, the surface exhibits groups of cells slightly larger
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than the ordinary, which may be raised into low, rounded monticules,

or remain on a level with the surroundiuo; plane of the surface. Cells

regularly arranged in diagonally intersecting- lines, about twelve in the

space of .1 inch, separated by interspaces, usuall}' of less width than

the diameter of their orifices, which averages about -j-J-oth of an inch.

When in a good state of preservation (PI. XII., fig. .3), the cell apertures

are distiucth' floriform, the wall at each of the indentations, being raised

into a small spine, repeseuting the surface extension of the spiniform

tubuli. Interstitial cells numerous, but not readily recognized exter-

nally, being shallow, and much obscured by the spiniform tubuli.

Tangential sections (PI. XII., figs. 3a and 36) show the characters

of the genus and species in an excellent manner. The cell walls are

very thin, and those of the true zooecia are more or less strongly

indented at from two to five points in their circumference; the inden-

tations are made most distinct b}' the spiniform tubuli, one of which

occurs at each point, where it is developed, in nearl}^ all cases, almost

entire!}^ upon the inner side of the wall. Surrounding, and usually

completely isolating, the true cells, is a single, rarely double, row of

small angular interstitial cells, with thin and rather fainth' marked

divisional walls. The^' are generally about half the size of the proper

zooecia, and where three or four of them join, a spiniform tubulum ap-

pears alwaj^s to have been developed, but I have never detected these

structures in their walls between the angles. Lasth% the majority of

the proper zooecia show the cut edges of the C3^stoid diaphragms.

Vertical sections, when cut from one of the typical incrusting ex-

amples, are identical with what maj^ be called the peripheral portion of

the section represented by figure 3c, on Plate XII. All the tubes

have equally thin walls, but the two kinds are readilj' distinguished

from each other by their relative size and tabulation. In the intersti-

tial tubes, which first come into existence a short distance above the

attached epithecal base, the diaphragms are crowded, and always hori-

zontal. In the larger true zooecial tubes, a series of rather large cystoid

diaphragms is usually present along the concave wall; while, as is nearly

always the case in forms of this character, the space intervening be--

tween the inner margin of this series and the opposite wall, is crossed

b}" equally numerous straight diaphragms. The intervals between

the diaphragms of the smaller tubes are about half as long as those

separating these partitions in the larger tubes.

Figure "^d represents a specimen in which the free condition of the

zoarium is more distinct than in any other seen. However, in the ex-
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amples before me, there is a regular gradation from tliis specimen

clown to what is nothing more than a pronounced node, and after a

careful examination of these specimens, I find that this habit of growth

is, apparenth^, always due to a lack of surface over which the zoarium

might spread in its normal fashion. The direction of growth in the

examples in question is, in every instance, toward the end of the branch

of the ramose brj^ozoan incrusted. As growth proceeded, the foreign

branch was gradually left behind, and in consequence, the tubes in the

central portion of the zoarium are forced to remain in an " immature"

condition for a much longer time than is the case in the normal

parasitic condition. It is true, that with onl3' a few exceptions, all the

ramose and frondescent bryozoa are attached to some foreign body by

a more or less expanded base ; and I am fully pursuaded that, what I

must now regard as aberrant forms of Atactoporella, are clearh^ pre-

dictive of truly ramose or frondescent species of like character.

This species differs from all the other species of the genus now
known, in its greater regularity of cell structure, and more numerous

interstitial tubes.

Formation and localit}^: Cincinnati Group. Rather rare in the

lower 100 feet of strata exposed at Cincinnati, Ohio, and Covington,

Ky.

Atactoporella nevtportensis, n. sp. (Pi. XII., figs. 4-46).

Zoarium robust, growing upon foreign objects, lobate, or throwing

off subramose shoots. At intervals of about .12 of an inch, measuring

from center to center, the surface is elevated into more or less

prominent, rounded, and often elongated monticules, the summits and

slopes of which are occupied by cells a little larger than the average.

Cells rather regularl}^ arranged in intersecting series, from eleven to

thirteen of the ordinar}^. size in the space of .1 inch, with subcircular

or ovate apertures, having an average diameter of Y^-g-th of an inch. On
finely preserved examples the apertures are surrounded b}^ a slightlj^

elevated rim or peristome, which is often a little inflected at the points

occupied by the numerous, though ver}^ small, spiniform tubuli. In-

terstitial cells numerous, but as usual with species of this genus, thej^

are not readily detected externally.

Internally this species is in many respects precisely like A. typi-

calis. In tangential sections (Pi. XII., fig. 4a) the cells are seen to be

somewhat unequal, narrower, the walls less inflected, and the spiniform

tubuli smaller than in that species. Externally they differ in their
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surface markings, the zoarium of A. typicalis being prevalently en-

tirely smooth, while that of A. newportensis is generally strongly tu-

berculated, besides being of more robust growth. The cell apertures

also are never so distinctly petaloid as in the type species.

The relations between Atactoporella and Trematopora^ suggested by,

such a specimen as is represented by figure 4, on PI. XII., will be dis-

cussed a few pages hence, under the emended definition of that genus.

Formation and locality : Cincinnati group. I have examined about

twent3^-five specimens of this species, all of which were obtained from

the shaly beds, near the southern line of the city of Newport, Ky. The
height of these strata is perhaps 125 feet above low water mark in the

Ohio river.

Atactoporella schucherti, n. sp. (PL XII , figs. 5-56).

Zoarium parasitically attached to shells and other foreign bodies,

over which it forms thin irregular expansions, usually less than an

inch in diameter, and rarely more than .03 of an inch in thickness.

The surface generally exhibits at intervals of .1 inch or more, slightly

raised eminences. When in a good state of preservation (Plate XII.,

fig. 5), the cellular structure is almost entirely obscured by the innumer-

able surface extensions of the large spiniform tubuli, in many of which

the perforation at the apex is clearly shown. When worn, the cell

apertures are rounded, about ten in .1 of an inch, with thick inter-

spaces, occupied by the shallow calices of numerous interstitial cells,

which in old examples are not readily detected.

The distinctive characters of the species are well brought out in

tangential sections (PL XII., figs. 5a and 5&). The cell walls are thin,

and between the numerous and large spiniform tubuli, are of about

equal thickness throughout. Excepting when the section cuts the

zoarium just beneath the surface, it is diflScult to discriminate between

the interstitial cells and true zooecia. But, when near enough to the

surface, the former are mostlj^ filled with transparent calcite, while the

latter are filled with particles of the surrounding matrix, and when this

fails they may be more certainl}^ distinguished by the possession of the

crescentic edges of the cystoid diaphragms. The interstitial cells are

numerous, but very unequal in size ; as a rule, they completel}' isolate

the true cells. The arrangement, size and character of the spiniform

tubuli are well shown in the figures referred to.

In vertical sections, unless they follow the direction of the growth of

the colon^^, the same difficultj^ of distinguishing the interstitial from
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the true cells is experienced. This is mainly due to two reasons.

First, the cystoid diaphragms, a series of which is apparent!}^ developed

in each of the proper zooecial tubes, are always attached to the concave

side of the tube, and unless the section passes along the direction of

growth, these diaphragms present the same appearance that those of

the ordinary straight kind do. Secondly, we find that the horizontal

diaphragms of the interstitial tubes, are but little, if at all, more nu-

merous than the cystoid diaphragms of the true zooecia. There is one

feature, however, by means of which I believe the two sets of tubes

may be at all times distinguished: namely, the interstitial tubes are

crossed by diaphragms at regular intervals throughout their length,

while the true cells, near their apertures, are always filled by the sur-

rounding matrix. The spiniform tubuli are very conspicuous in these

sections, and nearly always show the central lucid line, which in several

instances appears to be crossed by numerous horizontal partitions.

This species difi'ers from all the others of the genus known to me,

in the size and prominence of the spiniform tubuli. Compared more

critically with A. mundula (PI. XII., figs. 6 and 6a), we find the follow-

ing differences. In that species the spiniform tubuli are considerably

smaller, and less prominent, the intertubular spaces narrower, and, in

consequence, the interstitial cells smaller, and less numerous, while the

diaphragms in the interstitial tubes are about twice as numerous in a

given space.

Named in honor of my esteemed friend, Mr. Charles Schuchert, who
kindly gave me, among other interesting forms, a large and most beau-

tifully preserved example of this species.

Formation and locality: Examples of this species are rather rare in

the upper beds of the Cincinnati group, but occur perhaps at most the

localities exposing these layers. The best specimens, however, were

obtained from near Oxford, O.

Atactoporella. mundula, Ulrich (PI. XII., figs, 6, 6a).

Atactopora mundula, Ulrich, Jour. Cin. Soc. Nat. Hist , vol. ii., p. 123, PL XII , figs. 4,

4a, Oct. 1879.

Zoarium attached to foreign objects, such as Heteroti^yiJa frondosa,

D'Orb., and Ptilodictya pavonia, D'Orb., forming irregularly outlined

expansions, usually less than one inch in diameter, that, only when the

colony consists of more than one layer, have a thickness exceeding .04

of an inch. Surface exhibiting at rather regular intervals of about .1

inch, more or less prominent monticules, on which both the cells and
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interstitial spaces are slightly wider than ordinary. . Cell apertures

rounded, with more or less inflected margins, and somewhat unequal

interstitial spaces ; twelve to fourteen maj' be counted in the space of

.1 inch; they are arranged in intersecting series, but these are not so

regular as in most of the other species. Interstitial cells numerous,

though, with the exception of a few instances in the monticules, they

never completely isolate the true cells. Spiniform tubuli small, numer-

ous, and apparently only developed on the margins of the true cells.

Tangential sections (PL XII., fig. 6) show that the true cells have

thin walls, that the}^ are alwaj^s in contact at one or more of their

sides, and occasionally on all sides, that from three to six spiniform

tubuli, of moderate size, surround each aperture, and that these

structures are not developed in the interstitial spaces, but only within

the walls of the proper zooecia, which, furthermore, are alwa3'S more

or less infl.ected at each point of their occurrence. The interstitial

cells can not always be recognized, as they are often filled, especially

just below the surface of full}^ matured specimens, by a secondary

deposit of sclerenchyma. When not so filled, they can be, plainl}^

enough, seen to occupy all the interstices between the thin walls of the

true cells. Lastly, the crescentic edges of cystoid diaphragms may be

detected in all sections of this kind.

Longitudinal or vertical sections (PI. XIL, fig. Q>a) show that the

true tubes in their initial stages are prostrate, and that, as soon as they

begin to assume an erect position, the interstitial tubes, and spiniform

tubuli make their appearance. The walls are thin, and near the sur-

face have a peculiar granular appearance (the same as is tound in a

number of other brj'ozoa), for which I am not yet able to ofi'er an

explanation, unless it should indicate a porous condition of the walls.

Numerous horizontal diaphragms cross the interstitial tubes. Beside

a short series of cystoid diaphragms, which ma}^ be detected in most of

the proper zooecia, a few straight diaphragms are also present. When
the colon}^ consists of more than one laj'er, the characters above

described are repeated in each.

By comparing this description, and those following, of A. multi-

granosa, Ulrich, and A. ortoni, Nicholson, with my original ones

{loo. cit.), several difi'erences will be noted. These may or ma}' not be

excusable, as they are mainl}^ due to the fact that I was at that time

not ingenious enough to prepare satisfactory sections of these thinly ex-

panded bryozoa. Had I done so, I certainly would not have stated that

interstitial tubes were entirely absent in ^. muUigranosa, and A. ortoni^
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as I now know^ having since been very successful in preparing sec-

tions of tliese forms, that such cells are numerously present in both of

those species. I would also have better understood the relations of

what I then called pseudo- septa,* as T could not have failed to see

that they are produced by the projection of the spiniform tubuli into

the visceral cavity of the zooecia.

Formation and locality: Cincinnati group. Not uncommon on the

hills back of Covington, K3'., and Cincinnati, O., at an elevation of

from 300 to 325 feet above low water mark in the Ohio river.

Atactoporella multigranosa, Ulrich (PI. XIL, figs. 8, 8a).

Atactopora multigranosa, Ulrich, Jour. Cin. Soc Nat. Hist., vol. ii., p. 122,. PL XII.,

figs. 1,1a.

Zoarium usually attached to species of Orthoceras, often consisting

of several layers, when the whole surface may become irregularly

undulating, or even lobate. The maximum thickness of each laj^er is

about .06 of an inch. In j'ounger specimens the surface is studded

with small conical monticules, quite regularly arranged in series, at

distances apart of about .08 of an inch, measuring from center to

center. In older examples the regularity of their arrangement is

somewhat impaired by the general inequalities of the surface. In all,

the monticules carry cells with apertures but slightly, if at all, larger

than those of the ordinary size, but the interstitial spaces are always

appreciably thickened, and for that reason, vvhen a little worn, the

monticules appear to have subsolid apices. The cell structure in

young and fully matured examples is quite different. In the new

layers and 3'oung specimens generally, the interspaces between the

cell-apertures are considerably wider than they are in the matured

la}' ers, being quite solid, and comparatively thin in the latter. This is

due to the fact that the interstitial cells are to a great extent

suppressed, and filled up by a deposit of sclerenchyma, just as the

zoarium enters the fully matured stage. In all cases the interstitial

cells are either not at all to be detected, or they are very much
obscured by the excessively numerous and very small spiniform tubuli.

The cell-apertures are more or less floriform, and arranged in tolerably

regular series; about twelve may be counted in the space of .1 inch.

A tangential section before me, shows several gradations between

"' By using this word without quotation marks I supposed that I would be understood

to mean, simply vertical ridges, that -were false, so far as they simulated either the true

septa, or the "pseudo-septa" of the Ccelenterata.

i
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the two extreme phases above noted. Just after the cells assume an

erect habit, they have a thin complete wall, and are separated from

each other, often completely, by large interstitial cells. As the section

gradually passes into more superficial regions, the cell walls seem to

thicken, but, as a closer inspection will prove, it is done entireh^ at the

expense of the interstitial cells, the secondar}' deposit being made

upon the outer side of the walls of the true zoopcia, until, just below the

surface, the interstitial spaces having at the same time also become

narrower, they (the interstitial cells) can only with difficulty yet be

recognized. The true cells are somewhat irregular in outline, of un-

equal size, and when cut at a level deep enough, always show the

curved edges of the cystoid diaphragms. Except in the earlier stages

of the zoarium, the spiniform tubuli are very numerous, and increase

slightly in size with age. Figure 8a, on Plate XII,, represents a por-

tion of the section intermediate between the two extremes.

Vertical sections (PI. XII., fig. 8) show that the tubes at first are

prostrate, with thin walls, and a few straight diaphragms. As the\-

assume an erect position, the interstitial tubes are developed, and if

these are not too compactly filled b}' the secondary deposit, numerous,

though not crowded, horizontal diaphragms will be observed in them.

When, however, the filing is compact, the cell tubes have the appear-

ance of being provided with walls of ver}' unequal thicknesses. Short

series of cj'stoid diaphragms, and a few straight ones, are present in

neai 13^ all of the true zooecia. The spiniform tubuli are easih' recog-

nized in well prepared sections of this kind.

This species is in many respects closeh' allied to both A. mimdula,

Ulrich, and A. ortoni^ Nicholson. From the first it is distinguished b3^

its more robust zoarium, more compact monticules, more hirsute inter-

tubular spaces, and less closely tabulated, but more compactl}' filled

interstitial tubes. Nicholson's species is distinguished by its more

delicate zoarium, thicker interstitial spaces, more oblique, and regular]}'

arranged cells. Each of the three species is persistent in attaching

itself to some particular class of objects. Thus, all of m}- specimens

of A. multigranosa, are fixed to the shells oi Orthoceras ; those of ^.

mundula, grow upon other bryozoa of ramose or frondescent form;

while those of A. ortoni, are all attached to some brachiopod, and in

nine eases out of ten, the shells of Sfrophomena alternata, Conrad,

have been selected.

Formation and locality: Cincinnati group. This is a rare species.

and seems to be restricted to a few feet of strata, havino- an elevation
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of about 425 feet above low watermark in the Ohio river, at Cincinnati,

O. My best specimens I found in equivalent strata at Hamilton and

Morrowtown, O.

Atactoporella ortoni, Nicholson (PI. XII., figs. 7, la).

CJisetetes ortoni, Nich-, Quar. Jour. Greol. Soc, vol- xxx., p. 513, PI. XXIX., figs. 15-15?),

1874 ; Pal. Ohio, vol. ii., p. 211, PI. XXII., figs. 3-36.

Monticulipora {Peronopora) (?) ortoni, Nich. The Genus Montieulipora, p. 228, PI. III.,

figs. 4, 4a, 46, and id (not 4c)

.

A detailed description of the external characters of this well-known

and beautiful little species is unnecessarj^, and I would do no more

than simply mention it as an undoubted member of this genus, were I

better satisfied with the wa}^ in which Dr. Nicholson has worked out

its internal structure. He does not mention interstitial cells, although

in all of my sections of the species, I find more or less clear evidences

of their having been present in large numbers. It is true that they

are generallj^ partially filled by a deposit of sclerenchyma, which, pos-

sibly, in some cases, may have been so dense as to obliterate all traces

of the numerous horizontal diaphragms which my sections clearly

show. I make no objection to his figure of a tangential section, since

in most sections in which the fully matured characters of the zoarium,

just below the surface, are laid bare, the interstitial spaces are, from all

appearances, compact. In a few tangential sections, however, I was

enabled to determine with certainty the outlines of the rather large

and angular interstitial cells. These were always shown to better ad-

vantage in the monticules (PI. XII., fig. 7) which appear to be mainly

occupied by them. The true zooecia have, in reality, very thin walls,

which, so far as my observation has extended, are never thickened in-

wardly. The same is true of perhaps all of the species of Atactoporella,

and in this peculiarity the genus seems to be unique, as I have never

noticed such a character in any -other of the numerous forms of the

llonticuliporidoi.

In his work on " The Genus Monticulipora," Dr. Nicholson claims to

represent a vertical section of this species, on Plate III., to which I

must object. The figure in question (4:c), if it is at all a fair repro-

duction of his section, almost certainly belongs to some other bryozoan,

perhaps to a species of Leptotrypa. I therefore can understand why he

should complain in the text of not being able to find C3^stoid diaphragms

in his vertical sections. He could not have failed to see them had he

such a section before him, as my vertical sections, which, by the wa}^,

are invariably cut from the same specimen that furnishes the tangential
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section, show, that with only a few exceptions, all of the true zooecia

have the concave wall lined with a more or less complete series of them.

By comparing his tangential section, represented by fig. 46, with fig.

4:C, I think it will be seen at a glance that they have nothing in com-

mon. Aside from the absence of cystoid diaphragms in fig. 4:C, they

difl^er so widely in the thickness of their intertubnlar spaces, that I am
surprised at its being overlooked by so acute an observer as Dr.

Nicholson has often shown himself to be. My vertical sections further

show (PL XII., fig. la), that the zoarium often consists of two layers,

each with a maximum thickness of .02 of an inch or less. In some

parts of a section, especiall}^ where it passes through one of the monti-

cules, the spiniform tubuli, and the horizontal diaphragms in the in-

terstitial tubes, have a peculiar intermittent, almost beaded appearance.

Such an appearance is also exhibited by other Monticuliporidoe, but

I can not, as yet, offer an explanation. Besides the cystoid diaphragms,

one or two straight ones" are usually present in each of the true cells.

Formation and locality : Cincinnati group. This is the only com-

paratively common representative of the genus. It is restricted to the

beds marking the tops of the hills about Cincinnati, and seems to

occur at all localities where those or equivalent strata are exposed.

Trematopora, Hall, 1852.

This genus, as it was originally defined in the Pal. N. Y., Vol. II.,

p. 149, and as Prof. Hall and other authors still use it, is an unwieldy

and heterogeneous assemblage of forms, comprising, at the present day,

representatives' of no less than four distinct genera. The author not

having designated a particular species as the type of the genus, I will

regard the first species following the generic diagnosis, as the typical

one. This course is the one usually adhered to, and, in my opinion,

is the onl}; justifiable one in such cases. Having made three series of

sections from authentic specimens of Trematopora tuberculosa^ Hall,

1 think I am prepared, to furnish a clear definition of the genus as

typified by that species.

Trematopora, Hall (Emend. Ulrich).

Zoaria ramose, branches solid, sometimes tuberculated, generally

smooth. Cells of two kinds, the true zooecia marked by oval or sub-

circular apertures, and a more or less elevated peristome. The inter-

stitial cells are numerous, sometimes completely isolating the true

cells ; in the best preserved mature examples, their apertures, the out-
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lines of which are, however, often indicated by shallow depressions,

are covered by a minutely perforated interstitial membrane, which,

when the zoarium is bat slightly abraded, gives the intertubular spaces

a subsolid appearance. Spiniform tubuli of moderate size are

devolped more or less numerously. Diaphragms are usually wanting

in the true zooecia, but in the interstitial tubes a small number is

always present. Between the diaphragms the tube cavity is always

more or less inflated, giving this set of tubes a peculiar, but character-

istic, beaded appearance. In tangential sections, cutting the zoarium

just below the surface, the proper zooecia are distinguished from the

angular thin-walled interstitial cells, by their ovate or subcircular form,

and slightly thicker walls.

Type, T. tuberculosa^ Hall.

Of the numerous other forms referred by Prof. Hall to the genus, I

have examined nearly all of the Niagara group species. Of these I

find that only three are truly congeneric with the type species. These

are T. coalesce7is, T. spiculata, and T. solida, the last being still some-

what in doubt, as my specimens, although from the typical localit}^,

and agreeing quite closely with the figures and description of that

species, are not strictly authentic. I find further, that the common T.

ostiolata, Hall, belongs to a new genus of the Fistuliporidoi, which 1

propose to define and found upon a Lower Carboniferous species in the

next number of this publication. The internal structure of T. osculum.^

T. infrequens., and T. imhricata^ from the same formation in Indiana,

proves these species to belong to my genus Coeloclema of the

CeramoporidcB. Superficially, they greatly resemble T. ostiolata.

Of the Lower Helderberg species, I have not yet been able to procure

specimens, though I expect shortly to receive a lot from Prof. Hall.

I have, however, before me, some proof copies, kindl}^ given me by that

eminent authority, of the beautiful plates with which their external

characters will be illustrated in a forthcoming volume of the New
York State Survey. Judging from these figures, I am very much
inclined to doubt that any of them will be found to be correctly referred

to the genus as restricted and defined by me. Some are doubtlessly

referable to Meek' s i?/iom6opor« (e. g. T. rhombifera^)\ others {e.g. T.

Gonstricta) I think will be found to possess the characters of Coelo-

clema; while others again appear to be suflSciently distinct to be regarded

as belonging to new genera. Of the remaining Upper Silurian, Devo-

nian and Carboniferous species, I am not prepared to say anything

more definite than that, with very few exceptions they will be found to

difier generically from T. tuberculosa.
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The relations of Trematopora are perhaps nearer Atactoporella than

to any other genus of Palaeozoic Bryozoa. Taking such a species as

A. newportensis, Ulrich, we find a decided superficial resemblance

to T. tuberculosa, Hall. However, when more critically examined, they

are found to differ in the following characters: The tube-walls in

Atactoporella are always more or less inflected, and the spiniform tubuli

more numerous, the true zooecial-tubes are provided with both cystoid

and horizontal diaphragms, while in the interstitial tubes the straight

diaphragms are numerous, and the tube-cavit}^ is never constricted at

the point of their occurrence. On comparing the genus with Hall's

Callopora, we find that while in Trematopora the zooecial apertures

are always open, and the interstitial cell-mouths closed by a minutely

perforated pellicle, the opposite is the case in Callopora, the proper

zooecia being commonly closed by centrally perforated opercula, and

the interestial cells always open. The most striking internal difference

lies in their tabulation, diaphragms being very numerous in both kinds

of tubes in Callopora^ and exceptionally few in Trematopora. That

the character and limits of the genus may be the more fully understood,

a full diagnosis of the type sp cies is here appended, and followed by

the descriptions of two congeneric species that appear to be new.

Trematopora tuberculosa, Hall (PI. XIII., figs. 2, 2a, 26).

Trematopora tuberculosa. Hall, Pal. N. Y., vol. ii., p. 149, ^gs.la-lg, PI. XL. A.

Zoarium irregularly ramose, branches stout, generally flattened.

Surface at intervals of from .12 to .15 of an inch, measuring from center

to center, elevated into rounded monticules, valuing in height in

different specimens. True cells with oval-apertures, surrounded by a

more or less distinct peristome, which carries a variable number, rarely

more than two, of rather large spiniform tubuli; longest diameter of

aperture about yio'^ti of an inch. Intercellular spaces of very variable

width, the true cells being often in contact on one side, and sisparated

from each other on another side, sometimes more than their diameter;

cells therefore arranged in more or less interrupted series, in which,

across their shorter diameter, from eight to eleven may be counted in

the space of .1 inch, and from seven to nine in the same space measur-

ing across their longer diameter. The really large and numerous in-

terstitial cells having their apertures usually closed by a pellicular

covering, rarely present stronger evidences of their presence than

unequal shallow depressions between the peristomes of the true cells;

they are, perhaps, most readily detected on the monticules, where the
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interstitial spaces are alwa3^s wider than on the concave portions of

the surface.

Good and satisfactoiy tangential sections of this species are diffi-

cult to prepare, on account of the extreme brevity of the full}^ matured

portion of the zoarium in most specimens. One of mj^ sections gives

a fair idea of the characters of the peripheral portion of the zoarium,

and shows (PL XIII., fig. 2a) that just below the surface of matured

specimens the true cells are approximately oval, and marked b}^ rather

thick, ring-like walls, within the substance of which one ox two rather

large spiniform tubuli are developed ; they are sometimes in contact,

but usually separated by large, somewhat unequal and angular inter-

stitial cells, having much thinner walls. In a few spots the minutely

perforated pellicular covering of the latter is shown. When the sec

tion passes through a slightl}^ deeper level, the two sets of cells are

scarcel}^ distinguishable, both being now polygonal, with thin walls,

frequentl}^ a little thickened at the angles of junction, and at irregular

intervals more strongly so, when occupied by a spiniform tubulum.

The lower and left hand sides of figure 2a, represents a part of the sec-

tion in which the cells are just passing from this stage into the more

matured phase before described.

Longitudinal sections (PI. XIII., fig. 26) show that the tubes in the

axial region are comparatively large, excessively, thin-walled, without

diaphragms, and that the}^ proceed in their course from their point of

origin to the surface, with but a slight degree of curvature, that at no

point is abrupt. When near the surface their diameter is somewhat

lessened by the development of the more or less rapidly expanding in-

terstitial tubes. The latter present a beaded appearance, being con-

stricted at diminishing intervals, each being marked by a complete

horizontal diaphragm. In the true tubes diaphragms are often want-

ing throughout, and in no case have I ever detected more than two in

any one tube, these being placed, in all cases, one near the aperture,

and the other near the origin of the interstitial tubes. The section il-

lustrated represents a more matured state than is usual, and in the

majorit_y of sections, the outer dense portion will not be observed. This

dense terminal portion of the zoarium may consist of only a single

layer, or of several more or less obscurely defined layers, each of which

is perforated by minute foramina, and properly belongs only to the in-

terstitial tubes, as the}^ represent periodic reproductions of the pellicu-

lar interstitial covering. In this, the fully matured stage of the zoari-

um, also the walls of the proper zooecia, when a side is laid bare, are

apparently perforated by similar foramina.
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Specimens of tliis species vaiy considerabh' in the elevation of the

monticules, some being nearly smooth, while others are strongly tuber-

culated. Age also makes a difference in the superficial appearance of

the cells, the peristomes being thinner, and the interstitial spaces

deeper, in young examples.

Formation and locality' : Niagara group. In the shales of the

group at Lockport, N. Y. The species apparently does not occur at

an}' western locality.

Trematopora halli, n. sp. (PI. XIII., figs. 3, 3a).

Zoarium ramose, slender, branches with an average diameter of

about .08 of an inch, dividing dichotomouslv at intervals of one half

inch, more or less. True zocecia comparatively large, with broadly

elliptical apertures, and a faintly elevated peristome. On account of

the variable width of the interstitial spaces, they have not alwaj's the

regular arrangement shown in the figure. At unequal intervals the

branches present portions on which the cell-apertures are larger and

more widely separated from each other than ordinary. The longer

diameter of the apertures varies from y^th to J^-th of an inch, while,

vertically, from seven to nine may be counted in the space of .1 inch.

Interstitial cells, large and numerous, but usually covered b}^ an inter-

stitial membrane. A few small spiniform tubuli may be observed in

well preserved examples.

In tangential sections the true zooecia are seen to be elongate, sub-

angular, comparatively^ thin-walled, and more or less in contact, the

intervening spaces being occupied b}' the unequal interstitial cells.

The spiniform tubuli are small, and easily overlooked.

Longitudinal sections show that the tubes in the axial region are

narrow, nearly vertical, and totally without diaphragms. As they near

the surface they bend abruptly outward, and in passing into and

through the narrow peripheral region, their diameter is considerabl}-

inc'reased, and their walls very slightly thickened. The interstitial

tubes, which are developed just as the true zooecia turn outward, expand

very rapidly, and have the same beaded character noticed in describing

T. tuberculosa. The diaphragms too occur at [{hnut rliP ^mne inter-

vals. (See T. tuberculosa, PI. XIII., fig. 26.)

This species differs from the other small branching species of the

Niagara group, in its comparatively large, elliptical cells.

The specific name is given in lionor of the accomplished palseon-
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tologist, and founder of the genus, Prof. James Hall, to whom I am
indebted fo" many kindnesses.

Formation and locality: Niagara group, at Waldron, Shelby county,

Indiana.

Trematopora whitfieldi, n. sp. (PI. XIII., figs. 4, 4a).

Zoarium slender, ramose, branches smooth, with an average diameter

of .1 inch, and dividing dichotomously at intervals of .4 of an inch,

more or less. True zooecia subequal, with elliptical apertures, sur-

rounded by a thin, more or less distinct peristome, and uniformly ar-

ranged in diagonall}^ intersecting series over the entire surface ; in these

nine or ten occupy the space of .1 inch. The longer diameter of their

apertures is about jyo^^ ^^ ^"^ inch, while the shorter or transverse

diameter averages about xio"^^- The interstitial cells are numerous,

usually completely isolating the true zooecia. Their apertures varj^ in

depth on different specimens, being in some not readily distinguishable

from the true zoopcial orifices, and in othcs, on account of the inter-

stitial membrane, scarcely detectable, and only indicated by shallow

depressions between the peristomes of the true cells, that might be

overlooked by a careless obsei'ver. Well preserved examples show a

number of small spiniform tubuli, whose position is usuall}" on the

peristomes.

Tangential sections show that the true zooecia are elliptical in cross-

section, that their walls are slightly thickened by a secondary deposit

on the inside, and that they are almost invariabl}'' completely isolated

by a series of interstitial cells. These are angular, thin -walled, and

often larger than the true cells. A few spiniform tubuli may be de-

tected, but not readily, on account of the many particles of p3^rites

of iron, which always obscure, to a greater or less extent, the minute

internal characters of the bryozoa from the Waldron locality.

Longitudinal sections show that the true zooecia are.entirely without

diaphragms, and that they are larger and more inclined in the axial

region, than is the case in T. halh\ approaching in both respects more

nearh^ to T. iaberculosa. The peripheral region is very narrow, and

near the surface, always one, and often two interstitial tubes separate

the true zooecia. The interstitial tubes are usually crossed by but ^

single diaphragm, which is placed about midway between their point

of origin, and the apertural covering. The tube is generally a little

constricted where the diaphragm occurs.

This species differs from T. tuberculosa, Hall, in its much smnller.
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smooth and cylindrical branches, which have altogether a more delicate

appearance. From T, halli, Ulrich, it is distinguished by its larger

branches and smaller cell-apertures. A comparison between the tubes

in the axial region of tlie two species, proves that here, those of T.

whitfieldi are the largest. The species should also be compared with

T. spiculata and Callopora ( f) smguknns, Hall. From the first it differs

in its elliptical cell-apertures, more distinct peristome, making it easier

to distingnish them from the interstitial cells. From the latter, speci-

mens of T. lohitfieldi are separated by their smaller cell-apertures, and?

if Prof. Hall is right, by its tubular interstitial spaces, the}^ being

stated by that authority to be solid in C. ( f) singularis.

Named in honor of Prof. R. P. Whitfield, the distinguished curator

of the American Museum of Natural History of New York.

Formation and locality- Niagara group, at Waldron, Ind.

Stellipora, Hall, 1847.

(Pal. N.T., Vol. I., p. 79.)

Since publishing a definition of this genus in my scheme of classifica-

tion in a preceding number of this Journal (Vol. V., p. 155), I have

made another, more thorough, examination of the type species, S.

antheloidea^ Hall, from the Trenton limestone of New York, which,

perhaps, is also the onlj'^ known species of the genus. The zoarium of

8. antheloidea, being ver}" thin and delicate, and furthermore, verj^

irregular in its thickness and distribution over the foreign body in-

crusted, I found it a matter of no small difficulty to prepare satisfactory^

sections. After a number of trials, I at last succeeded in obtaining a

series that was in every respect more successful than the first lot. I

am, therefore, now enabled to furnish the following detailed description

of the species.

Stellipora antheloidea. Hall (PI. XIV., figs. 1, la).

(Pal.N.Y., Vol. I., p. 79, PL XXVI., figs. lOa-lOc. Not Constellaria antheloidea, of Nicholson.)

Zoarium thin, growing over and often completely enveloping some

foreign object (oftenest a crinoid column) to which the undulating

epithecal membrane adheres, at onh' limited points. Scattered over

the surface are conspicuous, more or less prominent stars, each of which

has a diameter of .1 of an inch, sometimes more, rarely less ; and is

composed of a large central, usuall}' depressed, smooth or slightl}'

pitted, area, and of from six to twelve prominentl}' elevated, more or

less wedge shaped ridges, which radiate and slope downward from the
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central space ; these occasional!}^ are divided at the outer wide end, or

more commonly, have a few shorter rays intercalated between them-

The stars are of circular or elliptical shape, and occur at rather un-

equal intervals, being often almost in contact on one side, and separated

on another side by a distance nearlj^ equaling their diameter. The

true zocecia are entirely restricted to the elevated ridges of the stars

when they are in close contact. They have subcircular apertures, the

diameter of which averages about yi^-th of an inch. All the depressed

portions of the star shaped monticules, and the spaces left between

them, are solely occupied by interstitial cells, the mouths of which are,

so far as known, invariably covered by a faintly pitted, sometimes

apparently granulose, interstitial membrane.

Tangential sections (PL XIV., fig. 1) show that the true cells are

aggregated into irregularly wedge-shaped converging groups, that they

have a subcirculav form, and moderately thick walls, and that they

never occur in the inter-monticular spaces, which^ like the depressed

rays and central area of the monticules or stai's. are solely occupied

by interstitial cells. These, though of very unequal dimensions, are

always smaller than the true cells, from which they are further

distinguished by being polygonal, and xQvy thin walled. Often a few

of these small cells are wedged in between the true zooecia.

Longitudinal sections (PL XIY., fig. la) usually show only a very

limited number of the true zooecia, which, when the section passes

through an}^, are distinguishable by their somewhat larger size, thicker

walls, and very few horizontal diaphragms. All the tubes pi'oceed

more or less abruptly from the wavy epithecal line, to the surface, those

of the smaller or interstitial set, being sometimes apparently per-

pendicular throughout, and without any prostrate portion whatever. I

have also noticed a few instances in which but little separated tubes

were inclined in opposite directions. The diaphragms in the interstitial

tubes are developed at diminishing intervals, the shortest observed

equaling about one third of a tube diameter.

In ray scheme of classification, I placed Constellaria, Dana, as a sub-

genus under StelUpora, Hall. This was, I now think, an error, and I

propose hereafter to regard Constellaria as entitled to rank as a dis-

tinct genus. I am led to this conclusion by a critical comparison be-

tween the two species upon which the names were founded. The one,

StelUpora antheloidea, I have just described, while of the other, I pub-

lished a partial description in a preceding number of this Journal,
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under the new name of Constellaria Jlorida. This species had long

been current under the name of Stellipora or Constellaria anthe-

loidea^ from which, however, I hold it differs not only specifically but

genericall}'. My former definition of Stellipora and Constellaria above

referred to, being deficient in several important particulars, I offer the

following more complete descriptions.

Stellipora, Hall.

Zoaria incrusting, forming thin expansions over foreign bodies.

Cells of two kinds, true zooecia with subcircular apertures, and some-

what smaller polygonal interstitial cells. At rather irregular intervals

the surface exhibits stellate monticules, each of which consists of a

more or less depressed central area, from which a variable number of

equally depressed, narrow, and often bifurcated rays radiate in all

directions. These rays separate the outer portion of the monticule

into an equal number of elevated, irregularly wedge-shaped sloping

ridges, to which the true zooecia are entirely restricted. All the de-

pressed portions of the monticules, and the inter-monticular spaces are

solely occupied by interstitial cells, the apertures of which, so far as

observed, are always closed b}' an interstitial membrane. In sections

the true cells are marked by their rounded form, larger size, thicker

walls, and few horizontal diaphragms. The interstial tubes, with only

a few exceptions, are always developed from the epithecal membrane,

from which they proceed, more or less directly, toward the surface.

They are distinguished from the true zooecia by being polj^gonal, thin-

walled, of unequal size, and crossed hj more numerous diaphragms.

Type, S. antheloidea, Hall, from the Trenton limestone of New York.

Constellaria, Dana.

(Zoophytes, p. 537, 1848.)

Zoaria growing from a slightly expanded base, into erect fronds,

or more or less flattened, sometimes anastomosing, branches. Cells of

two kinds, true zooecia with subcircular apertures, surrounded by a

slight peristome; and angular thin- walled interstitial cells. At sub-

regular intervals the surface exhibits apparently solid stellate

" maculae,'' that may be more or less elevated above the general plane

of the surface, or depressed below it. Between the slender and often

bifurcating ra3'S of the maculum, an equal number of small groups of

true cells occur, which ma}' be placed on a plane with the surrounding

surface, or, as is more commonly the case, be more or less prominenth^
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elevated into a radially divided monticule. The trae cells are best

developed in the inter monticular spaces, where tbe}^ are more or less

isolated b}^ interstitial cells, the mouths of which are, however, closed

at the surface; in consequence, tlie interstitial spaces and "maculae"

appear to be solid. In sections, the axial region is seen to be occupied

only by the true zooecial tubes; here they are polygonal, with very

thin walls, and few or no diaphragms. As they approach the surface

their walls are slightly thickened, and a large number of thin-walled

interstitial tubes are abruptly developed. . These sometimes have

flexuous walls, and are divided by a large number of horizontal

.diaphragms, which, especially just beneath the surface of fully

matured examples, are closely crowded, and placed upon the same

level in contiguous tubes. Small spiniform tubuli are numerous, but

only in fully matured zoaria.

Type, Constellaria Jlorida^ Ulrich, from the Cincinnati group.

A comparison between the foregoing descriptions will show the

grounds upon which I propose to separate Constellaria from Stellipora.

The rule, among both American and European palaeontologists, has

been to regard these two reall}^ distinct genera as synonymous, and,

with scarcely a single exception, all drew their diagnosis of Stellipora^

from Cincinnati examples of what I now call Constellaria florida^

doubtlessly supposing them, as I did, to be identical with Stelli-

pora antheloidea^ Hall. That this supposition was erroneous, any

one might have detected, by comparing th( specimens with Hall's

description of that genus and species. I-Ie distinctly says, that the

zoarium consists of an expanded crust, "apparently attached to sonie

other marine body." He says further, that the spaces between the

elevated stars are "almost smooth, or finely granulated." Now, the

zoarium of (7. florida is never thinly expanded, and parasitically

attached to foreign objects, but consists of erect flattened branches,

'that are as truly free as any other ramose form. The inter-monticular

spaces too are never smooth or finely granulated (that is, solely

occupied by closed interstitial cells), but are occupied by a large

number of uniformly distributed true zooecial apertures. These

important differences, if they had not shown the observer that the

Cincinnati specimens were generically distinct from the New York
Trenton species, he would at least have seen the necessity for a

specific separation. From an examination of their internal structure,

it becomes evident that they are distinguished by another difference
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of just as much importance: namelj^, the interstitial tubes of

Stellipora antheloidea originate, the same as the true zooecia, from

the epithecal membrane, while in C.jlorida, and other species of Con-

stellaria, they are developed from the true zooecia as these bend from

the axial, and enter the peripheral region. Furthermore, while the

" immature" portion of the zooecial tubes in Constellaria is very long,

it is exceptionally short in Stellipora.

Constellaria Florida, Ulrich (PI. XIV., figs. 2-2/).

When I described the external characters of this species in an

earlier portion of this work, I excused myself from giving the complex

internal characters, as 1 was unable then to illustrate them. I promised

to complete the description when the genus, in its turn, should come

up for consideration. I now fulfill that promise.

Tangential sections (PI. XIV., figs. 2c, Id, and 2e), when they cut

the zoarium just below the surface, present two distinct phases, which,

in sections exhibiting the two extremes, are connected by gradual in-

termediate stages. The apoearance usually obtained in sections of

this kind, is represented by fig. 2c. This shows that the maculae,

which at the surface appear to be subsolid, are in reality composed of

numerous very thin-walled, often elongated, -angular interstitial cells,

varying greatly in size from the central portion of the maculum, where

they are larger than the true zooecia, to the extremities of the raj^s,

where they usually are not more than half as large. Between these

rays, from five to fifteen of the true cells are aggregated into irregularly

elliptical, compact groups. The form of these cells is sub-ellipticaL

on account of being- so compactly wedged together. In the inter-mon-

ticular spaces the true zooecia are distinguished by their circular form,

and thicker walls ; they are sometimes completely isolated by a single

series of rather large interstitial cells, though it is more common to see

them partiall}^ in contact. When the section is cut from a suflScientl}^

matured example, the phase represented by fig. 2cZ, may be observed.

In this the walls of the true zooecia are comparatively thick, and (the

most noticeable feature) the interstitial cells in the maculae, can

scarcely be recognized. All the spaces known to be occupied by inter-

stitial cells, now appear to be sub-solid and occupied by a mass of

sclerenchyma, within the substance of which, numerous small, dark

spots are noticed, generally enclosing a smaller lucid one. I am satis-

fied that these represent minute foramina, which perforated the succes-

sive interstitial membranes, and that they are precisely of the same
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nature as the similar structures which mark the fully matured stage

of Pachydictya, Cystodictya, and man\' of the Fistuliporidce. Figure

2e represents the appearance of the cells in the inter-monticular spaces^

at a level nearer that represented in iig. 2d, than 2c.

Longitudinal sections (PI. XIV., fig. 2/) show that the axial region

is occupied bj^ rather large and excessiveh^ thin-walled tubes, in which

diaphragms are almost entirel}' absent. As they approach the surface,

the}' bend outward abruptly, and here a large number of rapidl}' expand"

ing interstitial tubes are developed, in which horizontal diaphragms

recur at diminishing intervals, until at the surface the}' are crowded-

The diaphragms as a rule are complete, and occupy the same level in

contiguous tubes. Sometimes those crossing one of the large tubes

(interstitial) are incomplete, and appear to form a vesicular tissue. As

this, however, has not been noticed in the other species of the genus, I

am inclined to regard the feature as probably due to accident, though

I am not disinclined to the belief that it perhaps is also predictive-

The interstitial tubes would almost appear to have been reproduced b}'

fission, but this is evidently not the case, as in tangential sections, par-

tially divided cells are never met with, and such would doubtlessly be

of common occurrence, had the method of reproduction been fissipar-

ous. This false appearance is due to the fact that the 3'oung intersti-

tial tube, like those first developed, enlarges verj' rapidh', often attain-

ing its full dimensions before it is crossed by the first diaphragm. In

the section figured, the outer layer of interstitial cells is clear, while

several just below it are filled with a deposit of sclerenchyma. This I

believe is due to the filling of previous layers of cells, by the zooids of

the next succeeding la5'er.

This species in its typical form, represented b}' fig. 2, on Plate XIY.,

is a common fossil in the Cincinnati group. It seems to range between

250 and 400 feet above low water mark in the Ohio river, at Cincinnati,

Ohio. Figure la represents a portion of an example of this species,

on which the monticules are remarkabh' elongated transversely. This

variation from the tj'pical form is of common occurrence, but of very

little importance, since on other portions of the same specimen the

monticules are like those of fig. 2, in form, size and distribution. An
exactly parallel case is found in the transverse elongation of the mon-

ticules of Callopora raniosa, D'Orb., going to make the Yfinely rugosa

{Clioitetes rugosus, Ed. & H.) Figures 3 and 4 represent two varieties,

which are sufficiently marked b}^ their external characters to render

their separation from the more t3'pical forms of the species usualh' an
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easy task. I therefore propose the name of prominens for fig. 3. It is

distinguished by its large and remarkably prominent monticules,

whicl], so far as observed, never coalesce. Their diameter will average

about .15 of an inch; their height about .05 inch; in the space of one

half inch square, about sixteen may be counted. The branches are

usuall}^ sub-cylindrical, vvith an average diameter of about .4 of an inch.

This variety is apparently restricted to a few feet of strata, and

marks an horizon about 200 feet above low water mark.

The variety represented by fig. 4, was catalogued by me in 1880,

under the name of pla7ia. It has an extended geographical as well as

geological range, and is, perhaps, the earliest representative of the

genus Constellaria, occurring first in the Trenton group of Canada.

Next it appears in Tennessee and Kentucky, in Saflford's " Orthis Bed.''

This bed I regard as the upper member of the Trenton group. In the

Cincinnati group it is rare near low water mark in the Ohio river. It

next appears at a height of nearly 300 fee.t above that mark, where it

again has a range of only a few feet. It is mainly distinguished from

typical C. Jlorida^^ by its nearly smooth surface. The Trenton

specimens are larger than those from Cincinnati, and their branches

frequently anastomose, a feature not observed in specimens from this

localit}'.

CoNSTELLARiA LiMiTARis, Ulrich (PI. XIV., figs, 5, 5a).

iStellipora Uniitaris, Ulrich, Jour. Cin. Soc Nat. Hist., Vol. II., p. 126, PI. XII., figs. 8-8c.)

My original description and figures (loc, cit.) of the minute structure

of this species being not as good as they might be, I have refigured the

sections, and written the following more complete, and, I believe,

reliable diagnosis of the internal characters, as the3^ are shown in

carefully prepared thin sections.

Tangential sections (PI. XIV., fig. 5) show that the true zooecia are

bunched together between the somewhat irregular ra3*s of the " mac-

ulae," and that they are here separated from each other b}' rather thick,

solid interspaces, which usually inclose a variable number of minute

cells, that may be of the nature of spiniform tubuli. The '^ maculae"

are composed of a large number of smaller, thin-walled, polygonal

interstitial cells, that only rarely attain half the size of the true cells.

In the spaces between the stellar " maculae," the true zooecia are cir-

cular, with moderately thin walls, and an average diameter of yl-g-th of

an inch. They are usually completely isolated by a single row of

small, angular interstitial cells.
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Longitudinal sections (PI. XIY., fig. 5a) show that the tuhes follow

a gentl}^ curved course froni the axial region of the branch to the

surface, The}^ are intersected bj^ numerous diaphragnis throughout

their length; the intervals between them gradually diminish from a

little more than a tube diameter in the axial region, to less than one

third of a tube diameter in the peripheral region. The interstitial

tubes are developed quite near the surface, and are crossed b}" crowded

horizontal diaphragms, at, approximately-, the same level in all the

tubes of this set.

This species is clearh^ distinct, and easilv distinguished from C.

florida and its varieties. The zoarium of C. limitaris being usuall}' of

more robust growth, and comparatively smooth, the " maculae" being

oftener depressed than elevated. The true cells have somewhat thinner

walls, are larger, and more completelv isolated b}^ the interstitial cells,

which again are much smaller, and consequentlv more numerous than

those of C, florida. Longitudinal sections of the two species are dis-

tinguished at a glance, b}' noting the difference in the tabulation of the

tubes in the axial region, diaphragms being entirely absent in that por-

tion of the tubes of V. florida, and ver}' remote even in the peripheral

region, while they are numerous throughout in the true tubes of C.

limitaris.

Formation and locality: Cincinnati group. Fragments of this species

are not uncommon in the upper portion of the series, at an elevation

corresponding to a height of from 600 to 700 feet above low water mark

at Cincinnati, O. These strata are at least 200 feet higher than au}^

certainl}^ known to contain C. florida. My best specimens I collected

near Blanchester, Ohio.

CoNSTELLAPvlA FISCHERI, U. Sp. (P. XIY., figS. 6-6c.)

Zoarium somewhat irregularly frondescent or palmate, varying in

thickness from .*I6 to .25 of an inch, with a height of about two inches.

Scattered over the entire surface are small, hiore or less regularlj- ar-

ranged, stellate "maculae," that sometimes are elevated into small

conical monticules, but more commonlv remain on a level with the

general.plane of the surface. In the transverse series the specimens

examined show a variation in the number that ma}^ be counted in the

space of .5 of an inch, of from eight to thirteen, while in the longitud-

inal series from six to ten occur in the same space. On the specimen

figured the maculae are more widely separated than thej' are on any

other seen. Cells sub-equal, from thirteen to fourteen in the space of
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..1 inch, with more or less rounded apertures, that are separated from

each other by rather thin interspaces. These, and the stellate maculae,

appear to be solid at the surface, but sections prove them to be occupied

by a large number of small interstitial cells.

Tangential sections (PI. XIV., fig. 66) clearly demonstrate the dis-

tinctness of the species. They show that the maculae are composed of

aggregations of very small, sub-equal, interstitial cells, the walls of

which are comparatively thin, but never excessively so. The true

zooecia are circular, have a diameter of about yir^^^ ^^ an inch (includ-

ing their walls), and are in all cases more or less completel}^ isolated by
a row of small interstitial cells. The walls of all the cells vary slightly

in thickness, according to the depth shown in the section. Just below

the surface of fully matured examples, the interstitial cells are at least

partially filled, and often much obscured bj- a secondary deposit. A
rather large number of spiniform tubuli may be observed, which, how-

ever, on account of their ver}- small size, are but an inconspicuous

feature in these sections.

In longitudinal sections (PI. XIV., fig. Qc) the tubes in the axial

region of the zoarium are nearly- vertical, thin-walled, and without dia-

phragms. As they near the surface they turn abruptly outward, and

proceed directly to the same. In the peripheral region they are more

or less separated from each other by the small interstitial tubes, ac-

cording as the section passes through one of the maculae, or the spaces

between them. The intervals between the diaphragms which are de-

veloped in this portion of the true zooecial tubes, diminishes outwardly

from about two tube diameters, to one half a tube diameter. The in-

terstitial tubes are traversed by horizontal diaphragms, that are placed

upon the same level in all, and excessively crowded just beneath the

surface. An interesting fact, that may also be true of other species

of the genus, is brought out in one of my sections: namely, all the

small cells going to make up one of the "macular," are the progen}^ of a

single, frequently multiplied, parent cell.

Although this species is a true Constellaina, it differs from the

other species and varieties of the genus, in several, more or less im-

portant, particulars. First, in never having groups of the true zooecia

wedged together and raised between the rays of the maculae, but there, as

in the intervals between the stellate maculae, they are separated,

more or less completely, by a series of interstitial tubes. Second, the true

zooecia are apparently never raised above the surface, but it is the

maculae that are occasionally elevated. Third, the interstitial cells
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occup3ang the maculse, and intertiibular spaces are decidedly smaller.

Fourth, the true zooecia have a diameter ofy^ 5-th of an inch, while those

oiC.florida, and C. limitaris^ measure respectively y^th andyi^-th of an

inch. Fifth, the number of stars on the surface of both C. Jiorida, and

C. lin%itaris\ in the space of one half inch square, never exceeds thirty-

six, being, furthermore, usually about twenty-five, and in the var.

prominens, as few as sixteen. On the other hand, those of C.Jischeri.^

I have observed to reach the number of one hundred and thirty in the

yame space. This large number is sometimes reduced to lifty or sixty,

but usuall}^ to about eighty-. Lastly, C. fisheri agrees with C.Jlorida.^

and differs from C. limitaris, in the absence of diaphragms in the

axial region of the zoarium, while it diff"ers from th-e former, and agrees

with the latter, in having these structures more numerous in the

peripheral portion of the true zooecia.

The specific name is given in honor of Prof. Moritz Fischer, to whose

generosity I am indebted for the opportunity of describing this inter-

esting form.

Formation and locality : Cincinnati group. The specimens upon

which the species is founded, were collected near Mt. Sterling, Ky.

Judging from the associated fossils, I regard the strata as equivalent

to those exposed at Cincinnati, O., at an elevation of from 300 to 400

feet above low water mark in the Ohio river.

The tamily relations of the following three genera are uncertain.

Each presents one or more characters in which it differs more or less

decidedly from all of the established families of the bryozoa, while at

the same time they differ quite as strougl}^ from each other. Believing

it unwise to propose at this time new families for their reception,

which, it is not improbable the discovery of congeneric forms might

prove to have been unnecessary, I think 11 will be best, under the cir-

cumstances, to refer them, provisionally, to the families to which the}'-

appear to offer the greatest affinity. Thus, Idiotrypa may be placed

with the 3£onticuUporid(B, Anisotrypa with the RhabdomesontidcB

(Vine), and Heliotrypa with the Stictoporidoi.

Idiotrypa, n. gen.

Zoaria parasitically adhering to foreign objects. Cells of two kinds, the

truezooBcia being sub-circular, with a slightly elevated, thin peristome,

and more or less completely separated from each other bya series of large,

angular interstitial cells. The two sets of cells are not distinguishable
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in vertical sections, both being crossed b}^ thick horizontal diaphragms,

occurring at short and regular intervals, so as to divide the zoarium
into so man}^ equal laj'ers. The spiniform tubuli are numerous, of

moderate size, and comparatively thin walled. Beside these a tan-

gential section will show numerous, concentricallj^ arranged, small

dark or light spots, within the substance ot the horizontal partitions.

I have been obliged to establish this genus for the reception of a

most peculiar bryozoan from the Niagara group of Indiana. In its

general form and superficial aspect, it does not present any striking

differences from species of Atactoporella, except in the circular, and
not petaloid zooecial- apertures. Thin sections, however, demonstrate,

beyond a doubt, that the structural peculiarities of the two are widely

different, and that, so far as our present knowledge extends, we have in

Idiotrypa an uniquelj^ differentiated structural type.

Idiotrypa parasitica, n. sp. (PI. XHI., figs. 1-lc.)

Zoarium consisting of parasitic expansions, of variable thicknesses,

usually attached to ramose bryozoa, but sometimes growing upon other

foreign bodies. The true zooecia have circular apertures, often closed

by centrally perforated opercula, of an average diameter of -j-J-Q-th of an
inch, surrounded b}^ a slightly elevated, thin, granulose, peristome.

They are arranged with considerable regularity in series, in which
from eight to ten may be counted in the space of .T of an inch. The
inter-tubular spaces are of somewhat variable thickness, and usually

appear to be solid; occasionally, however, the mouths of shallow inter-

stitial depressions maj- be observed. The spiniform tubuli usually do

not constitute a conspicuous external feature.

Tangential sections (PI. XIII., figs. 1 and Ic) show that the walls

of the true cells are marked by a dark circular band, equivalent to the

peristome surrounding the apertures. Within this band may be no-

ticed, beside a limited number of rather thin-walled spiniform tubuli,

a large number of smaller circular structures, usually provided like the

spiniform tubuli, with a very minute lucid central spot. These doubt-

lessl}' represent the granules above stated to occur on the peristome, in

well preserved examples. The visceral cavities of all the cells appear to

be more or less filled by sclerenchyma. This is due to the fact (shown in

vertical sections) that the horizontal partitions are thicker at their junc-

tion with the walls of the tubes than they are more centrall\', the cavities

left between them being, therefore, of lenticular form. Some of the true
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zooecia show a central, obscurely circumscribed area, that ma}'' repre-

sent the openings of opercula of previous layers. These sections show

further, that whenever the horizontal partitions are brought to light, a

large number of concentrically arranged, dark or lucid spots may be

detected, which in the true cells gradually increase in size toward the

circumference.

Vertical sections (PI. XIII., fig. Ih) show that the tubes arise rather

abruptl}^ from the attached basal membrane, near which their walls are

comparative!}^ thin. The upward direction of the tubes is often so ir-

regular that a section can not be made to pass through tlieir full length.

The most regular portion seen in an}^ of mj sections is represented b}^

the figure above referred to. From this section we learn, first, that

both the vertical and horizontal partitions are of variable thickness

(the extremes are shown in the figure); secondly, that the latter are

developed at approximately the same level, and at nearly equal and

short intervals, in all" the tubes; thirdl}^ that there are no certain

marks hy means of which one set of cells may be distinguished from

the other; and lastl}', that a row of dark spots may often be detected

in the lower half of the thick horizontal partitions.

I have not now the time, nor am I perhaps full}' prepared, to discuss

the affinities of this remarkable form. It presents characters that are

at total variance with the MonticuUporidce, and nearly all other

bryozoa known to me. ISlj opinion oi Idiotrypa is, that its zoarium

consists of more or less numerous layers of cells, which, just as is the

case in some of the Celleporidoi (e. g. Cumulipora, Mstr. emend.

Reuss.), being developed one from the other, in direct sequence,

eventually assume a tubular character. Further, I believe, that the

horizontal partitions represent the opercula of previous laj^ers which

were left behind at successive stages in the growth of the zoarium.

These opercular coverings were, I am convinced b}'' the evidences at

hand, perforated by minute foramina, which in their subsequent use

as the floor of the succeeding layer of cells, have been filled up, and the

whole generall}^ thickened by a secondarj'- deposit of sclerenchyma. In

the course of this memoir, I have several times stated that a similar

method of reproduction, at least in the '-matured" or peripheral

region of the zoarium, is indicated in several members of the Monti-

culiporidoi (e. g. Callopora, Hall, and Stenopora^ Lonsdale). Between

Idiotrypa parasitica, and those forms, there is, however, tliis funda-

mental difference, that in the new genus the zoarium is not divided
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into clearly differentiated '' mature" and "iDamatiire" regions, such as

I have shown to mark, without exception, all of the MonticuUporidce^

if, indeed, not all of the Trepostoimata. In this respect, Idiotrypa

more nearly resembles the Celleporidct^, and its aflSnities with that family

of the Cheilostomata, is strengthened by the apparentl}' poriferous

condition of its horizontal and vertical partitions. On the other hand,

however, Idiotrypa is fundamentallv distinguished from Cumulipora^

and other members of that famih', in having, as is clearh' proven by

tangential sections, two distinct sets of cells. From all of the Jlonti-

cuUporidcB, in which two sets of cells are present, this genus is further

distinguished (that is, if we regard the horizontal partitions dividing

the zoarium of Idiotrypa, as equivalent to the diaphragms of the

majority' of the Trepostomata), by the equal tabulation of the inter-

stitial and true cells, the diaphragms in the interstitial tubes of all the

dimorphic ^lonticulip'oridce known to me, being more numerous than

they are in the proper zooecia.

Taking these various and important differences into account, I come

to the conclusion that Idiotrypa should not be placed into the family

Monticuliporidce, but not knowing where else it might be more properly

placed, and being unwilling to found a new family for the reception of

a single species, I am forced, provision alh', to refer the genus to that

family.

Formation and locality : Niagara group. I obtained m^' specimens

from the lower calcareous portion of the formation, at Osgood, Ind.,

where the species is associated with species of Holocystites, Caryo-

criniis ornatus, Say, Saccocrinus speciosus. Hall, and Callopora elegan-

tula, Hall.

AxisoTRTPA, n. gen.

Judging from the only species known, the generic characters are as

as follows :

Zoaria ramose, branches hollow, consisting of one or more distinct

thin layers of cells, the inner side of each being lined by a slightl}'

wrinkled epithecal membrane. Zooecia tubular, short, arising rather

abruptly from the basal membrane. Walls in the "immature"' region

excessively thin, but abrupth tliickened as they bend outward, and
proceed directly to the surface. At a point marking the termination

of the thin portion of the cell-walls, a diaphragm crosses the tubes at

a right angle. True zocecial apertures placed at the bottom of an ex-

panded vestibule. Interstitial cells, and spiniform tubuli, wanting.
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At intervals the surface exhibits the apertures of one or two cells,

which are much larger than the average, and may represent ooecia.

The typical and only known species of thi-s genus is simple enough
in its structure, yet despite its simplicity, I have not been aT)le to de-

termine its affinities in a manner satisfactory to myself. The genus is

clearly a member of the Trepostomata, but of what family of the sub-

order is not so readily determined. It possesses one point of structure

common to all of the PtilodictyonidcE and Stictoporidm
; but in all other

respects the genus differs so widely from those families that I can not for

a moment admit that Anisotrypa is referable to either. The point of

resemblance is found in the diaphragm crossing the tube-cavity at the

base of the erect and thickened portion of the zooecia, which, I believe,

constitutes the floor of the "matured" cell. The same character is also

present in the Bhahdomes ontidoi, though not so strongly developed.

This family, lately established by Mr. Vine, for the reception of the

genus Bhahdomeson, Y. and Y., is, I think, warranted by the peculari-

ties of cell-structure, and not upon the "central rod," that character

being, in my opinion, of only generic value at the most. I have ex-

amined the B. gracile, Phill., the type of the genus, and find that,

aside from the axial tube, the genus differs in no other respect from

Meek's Bhomhopora. As I intend to discuss the relations of this

family at some length, in the next number of this Journal, I will not

further anticipate my conclusions, than to say that A7iisotrypa ap-

pears to be more nearly related to Bhahdomeson and Bhomhopora^
than to any other forms known to me.

Anisotrypa symmetrica, h. sp. (PL XIII., figs. 5-5c).

Zoarium ramose, branches hollow, consisting of one or two distinct

layers of cells, the inner sides of which are lined by a thin, slightly

wrinkled epitheca; diameter of branches varying from .15 to .3 of an

inch; thickness of each layer of cells, .03 of an inch, or a little less.

ZocEcia hexagonal or pentagonal, with a very regular arrangement in

groups, the centers of which occur at intervals of about .12 of an inch.

From the center of each group, usually marked by an extremely large

cell, to a point midwaj^ between the groups, they gradually diminish in

diameter from -gVth to -gV^li of an inch. The diameter of the large cen-

tral cell, which is probably an ooecium, may exceed J^th of an inch,

though it is usually a little less. The boundary of the zooecia is

marked by a slightly elevated line, from which the walls slope down-
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ward, and form what is called a vestibule, at the bottom of which is

the true zooecial aperture. This varies somewhat in size, and is often

covered by a centrallj- perforated operculum. Interstitial cells and

spiniform tubuli wanting.

Tangential sections (PI. XIII., fig. 56) show that the zooecia have

thick walls, and that the line of demarcation betw^een them is sharp

and distinct. The structure of the large (?) ooecial cells does not

differ in any appreciable manner from that oi the ordinary cells.

Longitudinal sections (PI. XIII., fig. 5c) show that at first the tubes

are inclined, and separated by very thin walls. At the termination of

this, the " immature" region, they assume an erect position, their

walls are suddenly much thickened, and a diaphragm is thrown across

the tube cavit\'. The walls now have a thickness equaling, or ex-

ceeding the diameter of the true zooecial aperture, and are composed of

a number of f\ shaped layers of sclerenchyma, each of which doubt-

lessly marks a previous vestibule. The true apertures are often closed

by opercula, which are usually preserved in place, in the tubes of the

inner la^^er, when the zoarium consists of two layers.

Formation and locality : Kaskaskia group. The species occurs at

several localities in Kentucky, and, I believe, also in Illinois. The

types are from Grayson Springs, and Tateville, K}'.; at the first place,

specimens were not uncommon.

Heliotrypa, n. gen.

Zoarium bifoliate. Cells of two kinds; true zooecia, with vestibules

and subcircular orifices, and numerous small interstitial cells. The

prostrate, thin-walled, inner portion of the tubes, is divided from the

outer, much thickened and erect portion, hy an incomplete diaphragm,

which springs from the convex wall at the termination of the prostrate

or "immature" portion of the tube. In the peripheral or '• mature''

region of the zoarium, the true zooecia are subcircular in form, more or

less in contact, and provided with thick walls, which are perforated by

numerous minute canals, that, on account of their oblique direction,

give .tangential sections a peculiar rayed appearance. The line of

separation between all the cells is marked by a row of vertical tubuli,

with which the oblique series seem to communicate. These again

appear to be in connection witii other canals, that traverse the in-

tervals between the basal membranes of the two leaves, aud the com-

paratively thin walls of the tubes in the " immature" region of the

zoarium. The interstitial tubes are developed from the prostrate
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portion of the zooecia, and are crossed by a few diaphragms. Apertures

of true zocEcia closed by opercula.

This genus differs from all other bryozoa known to me, b}^ its com-

plicated S3^stem of inter-communication.

Heliotrypa bifolia, n. sp. (PI. XIIL. figs. 6 -6c.)

Zoarium consisting of two thin leaves, grown together back to back,

b}^ the adhesion of their basal membranes. Each has a thickness of

about -gV^^ of an inch, and the largest expansion noticed, has a super-

ficial area of about three square inches. True zooecia very regularly

arranged in quincunx, or in longitudinal and transverse series, with

moderate vestibules, and circular apertures. At intervals of .1 inch,

measuring from center to center, the surface exhibits small '• maculse,"

around which the true zocecia are a little larger than in the intervening

spaces. Ten or eleven of the ordinary size occupy the space of .1 inch.

The actual orifices are separated from each other by interspaces twice

as wide as their diameter, and, on protected spots, preserve the cen-

trall}^ perforated opercular covering. The interstitial tubes are repre-

sented by numerous small pits in the '• maculae"' and interspaces

between the vestibules of the true zooecia. Thev are often more numer-

ous than is shown in figure 6. Besides these, the mouths of a vast

number of minute pores ma}' be observed in the substance of the walls.

Tangential sections (PI. XIIL, fig. 6a) show that the true zocscia are

more or less in contact, the line of contact being marked by a closely

arranged series of vertical tubuli, which also define, but less distinctly,

the outlines of the thick-walled interstitial ceils. The true zooacia

have an average diameter of about yYo'th of an inch, while that of the

visceral cavit}^ is about yyo^h inch. If the section is not too thin, and

cuts the zoarium just below the surface, a large number of minute

tubuli are shown to pass through the walls of the cells, in a radial

manner around their visceral cavities.

Longitudinal sections (PI. XIIL, figs. 6& and 6c) show that the

zoarium consists of two separate leaves, the basal membranes of which

adhere to each other. Between these, as well as between the double

cell- walls in the " immature'' or inner region of the zoarium, there ma}^

be detected a large number of minute tubuli, which, I believe, represent

connecting foramina, or " endosarcal passages,' as Mr. Vine calls a

similar feature in the Stictoporidoi and Ptilodictyonidm. . The tubes

at first are thin- walled, and prostrate. Just as the}^ are about to assume

an erect position, they are more or less constricted, or cut in two, b}' an
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incomplete diaphragm. Tlie tliickened outei' region increased by suc-

cessive layers, wiiich slope down into tlie apertures, and are traversed

by numerous minute canals, opening into the vestibules and visceral

cavities of the cells. These appear to communicate with a vertical

series of tubuli, which are placed between, and mark the line of division

between adjoining tubes. The interstitial tubes are abruptly developed

from the upper wall of the prostrate portion of the zooecia, and are

crossed by two, rareh' three horizontal diaphragms.

Formation and locality: Kaskaskia group. I found the types at

Tateville, Ky.. on the line of the Cincinnati Southern R.R.

[to be continued.]
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PLATE XII.

Fig. 1. Atactopora hirsuta, Ulrich. A taagential section showing por-

tion of a " macula." X 18> 245

la. Longitudinal section, showing the entire thickness of a layer. X 18.

Fig. 2. Atactopora maculata, Ulrich. A tangential section, showing a

"macula." X 18. • ... 245

2a. Longitudinal sectioQ, cut from a specimen consisting of three distinct

layers of cells. The figure shows the middle one almost entire,

and a portion of the upper layer . X 18-

Fig. 3 Atactoporella TYPIOALIS, n. sp. The surface of an incrusMug

specimen, enlarged to 18 diameters, 248

3a. A tangential section. X 18.

36. A portion of 3a, enlarged to 50 diameters.

3c. A longitudinal section, cut from a sub-ramose specimen. X 18'

3<^. An aberrant example of this species, which has assumed a sub-fron-

descent form. Natural size.

Fig. 4. Atactoporella newportensis, n. sp. A ramose example of this

species. Natural size, . 250

4a. A tangential section. X ^5.

Ah. A lobate specimen, showing the base of two branches or spurs. Natural

size.

Fig. 3. Atactoporella schucherti, n. sp. The surface of a specimen of

this species magnified 18 times, 251

5a. A tangential section. X 18-

5&. Part of 5a, magnified 50 times.

Fig. 6. Atactoporella mundula, Ulrich. A tangential section. X 18, • 252

Qa. A vertical section. X 18-

Fig. 7. Atactoporella ortoni, Nicholson. A tangential section, showing

the filled interstitial cells of a monticule. X ^5, . . . . 256

7a. A vertical section of a specimen consisting of two layers of cells. Oh
the left a portion of a monticule is represented. X 35.

Fig. 8 Atactoporella multigranosa, Ulrich. K vertical section. X 18) 254

8a. A tangential section. X 35.
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BLATE XIIL

PAGE.

Fig. 1. Idiotrypa parasitica, n. sp. A tangential section, X 18; • • 273

la. Surface of a specimen enlarged 18 diameters.

lb. Vertical section, showing the division of the zoarium into numerous

layers. X 18-

Ic. Portion of fig. 1, mignified 50 diameters, showing the perforated

opercula or diaphragms, and spiniform tubuli in the thin zooecial

walls.

Fig. 2. Trematopora tuberculosa. Hall, Surface of a finely p'reserved,

~
. mature specimen. X 18, . . . . .* • . . • 259

2a. Tangential section. X 18.

2b. Longitudinal section. X 18.

Fig. 3. Trematopora halli, n. sp. A branching fragment of this species.

Natural size, . 261

3a. Surface of same, enlarged 18 times.

Fig. 4. Tre:\iatopora WHITFIELDI, n. sp. A fragment of this species. Natural

size, 262

4a Surface of same enlai-ged 18 times.

Fig. 5. Anisotrypa sym:\ietrica, n. sp. A branch of this species, showing

the distribution of the ooecia (?). Below is given a sectional view

of the lower end. Natural size, 276

5a. Surface of a thick-walled specimen, magnified 18 diameters, showing the

true zooecial apertures at the bottom of the vestibules, and an (?)

ooecium at the lower right hand corner.

ob. A tangential section. X 18-

5c. A vertical section, representing, however, only one side of the branch.

X18- The specimen consisted of two layers of cells, growing in

opposite directions.

fig. 6. Heltotrypa bifolia, n. sp. Surface of a fine specimen, enlarged

18 times, sliowing a maculum of interstitial cells at the lower left

hand corner, . - 278

6a. A tangential section enlarged 50 diameters.

6b. A longitudinal section. X 18.

6c. Portion of 6b, magnified to 50 diameters.



PLATE XIV,

Fig. 1. Stellipora antheloidea, Hall. A tangential section, showing the

rounded true zooecia, and the smaller interstitial cells in an inter-

space. X 18> • • • • • .263
la. A vertical section showing the entire thickness of the zoariuoi. X IS-

All the tubes, excepting the two on the left, are interstitial.

Fig. 2. CONSTELLARIA FLORIDA, Uliich. A typical speci-tnen of this species.

Natural size, . . . . • 267

2a. A portion of a specimen on which the monticules are transversely

elongated.

2h. An enlargement of one of the stars. X 18-

2c. Tangential section, magnified 18 diameters, and representing the char-

acters of the zoarium when not fully matured. A portion only of

one of the stars is shown.

2d. Tangential section, showing the fully matured characters. X 18. A
little more than one half of a star is shown.

2e. Portion of a tangential section, showing the characters and arrange-

ment of the cells in the inter-monticular spaces, at a slightly

deeper level than that represented by fig. 2d. X ^'^^

2f. Peripheral portion of a longitudinal section, prepared from a fully ma-

tured example. X 18.

Fig. 3. CONSTELLARIA FLORIDA, var. PROMINENS, n. var. A fragment of the

natural size, , 269

Fig. 4. CONSTELLARIA FLORIDA, var. PLANA, n. var. A specimen of this

variety from Cincinnati, O., . .
'.

. . . . . 269

Fig. 5. CONSTELLARIA LiMiTARis, Ulrich. Tangential section. X 18- The
greater portion of a macula is shown, 269

oa. Portion of a longitudinal section, showing the numerous diaphragms

in the axial region. X 18-

Fig. 6. CONSTELLARIA FISCHERI, n. sp. A specimen of this species in which

the stellate maculae are more widely separated than is usual.

Natural size, . . . . .270
6a. Surface of same, magnified 12 diameters, showing one of the stellate

maculge entire, and portions of two others.

6Z>. A tangential section, showing one of the maculae. X 18-

Qc. A longitudinal section, showing one of the maculae, and four of the true

cells.
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