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PLATE I.

All the figures, unless otherwise designated, are enlarged to 18 diameters.

PAGE.
Fig. 1. Rhombopora lepidodendroidea, Meek. A tangential section of

this species, 27

la. A longitudinal section, passing a little to one side of the center.

16. A transverse section.

Fig. 2. Rhombopora crassa, n. sp. A tangential section of this species,

showing a small macula of spiniform tubuli, near the lower right

hand corner, 28

2a. Transverse section, showing the small axial, and a portion of the large

peripheral region. Where the section exhibits the inner layers

of the zooecial walls, a large number of minute foramina are

shown.

2b. A longitudinal section, showing the granular spiniform tubuli, and

minute connecting foramina.

Fig. 3. Rhombopora elegantula, n. sp. A fragment of this species, nat.

size, 33

3a. A tangential section, showing small spiniform tubuli, and remarkably

thick cell-walls.

3b. A vertical section. Two of the tubes show the true outline of the

zocecia.

Fig. 4. Rhombopora wortheni, n. sp. A fragment of this species, nat. size, 32

4a. A longitudinal section, showing the peculiar form of the zooecial

walls.

46. A portion of the surface of fig. 4 enlarged. Shows the typical form
of the zocecia, vestibules, and spines.

Fig. 5. Rhombopora armata, n. sp. A fragment, natural size, ... 31

5a. Surface of fig. 5, enlarged.

Fig. 6. Rhombopora pulchella, n. sp. A fragment of a branch, nat. size. 31

6a. Surface of fig. 6, much enlarged.

Fig. 7. Rhombopora persimilis, n. sp. A branching fragment of the nat.

size, 30

7a. A tangential section.

7b. Represents a transverse section.

7c. A longitudinal section, showing spiniform tubuli, and true outline of

zocecia.

7d. The surface of fig. 7, enlarged. The rhomboidal form of the vesti-

bules is often more distinct than is shown in this figure.

Fig. 8. Rhabdomeson gracile, Phill. A transverse section of this species;

for comparison with fig. 7b, ........ 25

8a. A vertical f ection of this species, showing the central tube, the out-

line of the zooecial walls, and a few diaphragms. To be com-

pared with vertical sections of Rhombopora.



PLATE II.

All figures, unless otherwise designated, are magnified 18*diameters.

PAGE.
Fig. 1. Evactinopora radiata, M. and W. A nearly entire specimen of

this species. On the right side a ray is restored in outline. Nat.

size, 42

la. Basal view of fig. 1. Natural size.

16. A tangential section of one of the rays, showing wall inflections, in-

terstitial vesicles, and secondary perforated deposit.

lc. Longitudinal section, showing zocecia, interstitial vesicles, and sec-

ondary deposit, with the minute vertical canals.

Fig. 2. Peismopora SERRTJLATA, n. sp. A fragment with transverse section

underneath. Natural size, 41

2a and 26. Two views of another fragment showing mode of branching.

Natural size.

2c. Tangential section of one of the faces.

2d. A longitudinal section of one of the three leaves.

2e. Portion of a transverse section, showing the tripartite character of

the zoarium, and the divisional laminse.

2f. Surface of fig. 2, enlarged 8 diameters, showing arrangement of cells,

and non-poriferous spaces.

Fig. 3. CYSTODICTYA ocellata, Ulrich. Tangential section of this species,

showing the bidenticulate zooecia. Those on the right side are

cut at a deeper level, and here a few of the interstitial vesicles

are shown, 36

3a. A vertical section, showing three zooecia andcharacter of interstitial

spaces. On the opposite side the section passes between two

rows of zocecia.

Fig. 4. CYSTODICTYA line ATA, n. sp. A portion of a large specimen in .the

authors cabinet. Natural size, 37

4a. Surface of same enlarged. Shows the arrangement and form of the

zooecia near the center of a branch.

46. About half of a transverse section.

4c. A tangential section passing a little obliquely through the zoarium,

so as to show the inner and more superficial characters of the

zocecia and interstitial spaces.

Fig. 5. Cystodictya gtlberti, Meek, sp. Tangential section. The left side

of. the figure shows the bidenticulate character of the zocecia

near the surface. Toward the right side the section gradually

passes into the immature region near the median laminse, . . 36

5a. Portion of a transverse section showing the vertical plates between

which the zocecia are arranged.

56. A longitudinal section passing a little obliquely through the branch,

so as to show the entire outline of three zocecia on one side.

Fig. 6. COSCINIDM CYCLOPS, Keyserling. A tangential section of this species.

A section prepared siuce the plate was printed, shows beside

the small dots in the interstitial spaces here shown, a much larger

number of more minute dots. These are about as numerous

as in fig. 16. 38



1c.

if-

2d.

2 a.

lb.

2b.

3 a.

6. 5b. . 5a

* t g

* * * *
*

% * *
'

i * a

4b. 4c.

m
kqeb:~: lithographing co. Cincinnati.

F.Q. ULHICH,Db'. ft Utk





PLATE III.

Unless otherwise designated, all the figures are magnified 18 diameters.

PAGE .

Fig. 1. Fistulipora CARBONaria, n. sp. Tangential section, ... 45

la. A vertical section of this species. On the left side is showD a portion

of a macula.

Fig. 2. Fistulipora prolifica, n. sp. Tangential section showing portion

of a macula on the left side, 45

2a. Portion of a vertical section.

Fig. 3. Fistulipora excelens, n. sp. A tangential section showing form of

zocecia, angular and partially filled interstitial vesicles, which

in the lower right hand corner form a macula, .... 46

3a. A vertical section prepared from a thin, lamellate example.

3b. Surface of this species, enlarged 12 diameters. Shows the arrange-

ment of the zocecia, and one of the macula in the upper right

hand corner.

Fig. 4. Fistulipora (?) clausa, n. sp. A fragment and section of its lower

end. Natural size, t . 47

4a. Tangential section.

46. Half of a vertical section. The median line is drawn beyond the up-

per and lower ends of the figure.

Fig. 5. Lichenalia concentrica, Hall. Tangential section of this species,

showing the bidenticulate character of the zocecia,

Fig. 6. Cheilotrypa hispida, n. sp. Two fragments of this species, . . 50

6a. A tangential section, showing on the left and lower sides the small

interstitial vesicles.

6b. Half of a vertical section, showing the axial tube on the right side.

6c and 6d. Two transverse sections, showing the varying diameter of the

axial tube.

Fig. 7. Cheilotrypa ostiolata, Hall, sp. Half of a vertical section, show-

ing the irregular axial tube on the left side of the figure, . . 49

7a. Half of a transverse section showing the axial tube, and other char-

acters of the species observed in sections of this kind.

Fig. 8. Eridopora macrostoma, Ulrich. A tangential section of this

species, . 43
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Mr. W. H. Bean, of Lebanon, Warren county, Ohio, for whom this

species was named, and who furnished the writer with fine specimens,

says he has found it " invariably parasitic on the Orthoceras duseri."

The three figures were furnished by Mr. Bean. Drawn and en-

graved by Mr. J. J. G. Steddom.

Mr. Bean states that the best locality for this species is Hall's

Creek, on the the farm of Mr. J. E. Dunham, upper beds of the Cin-

cinnati Group, Warren county, Ohio.

AMERICAN PALEOZOIC BRYOZOA.

By E. O. Ulrich.

(Continued from Vol. vi., p. 279.)

RHABDOMESONTIDiE, Vine.

Zoaria ramose, branches slender, solid or tubular. Cells of one

kind only, tubular, opening on all sides of the branch, with a more or

less expanded aperture, forming the so-called <k vestibule ;" walls usu-

ally spiniferous. At the base of the "matured" or thick-walled

portion of the zocecia, the inferior wall is angular, and often pro-

duced into an incomplete diaphragm. True diaphragms always few,

usually wanting.

This family lately established by Mr. G. R. Vine * includes, so far as

known, at least the two genera Rhabdomeson, Young and Young, and

Rhombopora, Meek, and, with much probability, also Anisotrypa,

Ulrich. The genus Rhombopora is well represented in American

Palaeozoic rocks, and ranges from the Niagara group to the close ol the

Coal Measures. Species of Rhabdomeson have not yet been detected

in this country, but a closer search in our carboniferous deposits will,

I feel convinced, bring them to light. In Great Britain the genus is

represented by two species, R. gracile, PhilL, the type, and R. rhom-
biferum, Phill, both of which I have carefully examined. The sur-

face of both species, and especially that of the first, resembles fig. Id,

PL I, and it is only in vertical and transverse sections that the

essential characters of the genus are made manifest. On the same

* Fourth Report of the Committee of the British Association, consisting of Dr. H. C.
Sorby anr] Mr. G. R. Vine, appointed for the purpose of reporting on Fossil Polyzoa.
Drawn up by Mr. Vine, Secretary, 18S3.
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plate such sections, prepared from authentic examples of R. gracile,

are represented by figures 8 and 8a. Compared with Rhombop or a, we

find that Rhabdomeson differs from species of that genus in only a

single character to which generic importance is attributable. This is

found in the central tubular axis, to which the proximal ends of the

zooecia are attached, and from which they radiate in all directions.

In Rhombopora no such axis exists, and the zooecia radiate in all

directions from an imaginary axis, the same as they do in all of the

ramose Monticuliporidce. While sections of the two genera are there-

fore readily distinguished, it is, on the other hand, not nearly so easy

to separate them by their superficial characters. Indeed, examples of

Rhombopora persimilis, n. sp. from the Kaskaskia group of Ken-

tucky and Illinois, resemble specimens of Rhabdomeson gracile so

closely in growth, zocecial apertures, and distribution of spines, that

it requires no little amount of patience to distinguish them success-

fully.

The family Rhabdomesontidce is an unquestionable member of the

Trepostomata, and finds its nearest allies in the section of the Mon-
ticuliporidce typified by Batostomella, Ulrich. That genus, as well as

all other members of that family, differs considerably in the structure

of the peripheral or "mature" portion of the zooecia. While the evi-

dence on the point is not positive, it is still not unreasonable to

believe, that in at least some of the Rhabdomesontidai the zocecial

cavities communicated with the spiniform tubuli, and thus with each

other, by means of a large number of very minute canals. A central

tube, such as marks Rhabdomeson, occurs in Anisotrypa, and at least

in two other Palaeozoic genera of Bryozoa, of widely different affinities,

the one (Cceloclema, Ulrich) belonging to the Ceramporidce, and the

other (Cheilotrypa, n. gen.) to the Fistuliporidai. In Rhabdomeson
it is straight and of nearly equal diameter throughout, while in the

other genera it is irregularly constricted and expanded. This differ-

ence is doubtless mostly due to the facts that in Rhabdomeson the

zoarium is much more slender, and the cell development, and conse-

quently the general growth of the branches, is more regular than it is

in either Anisotrypa, Codoclema or Cheilotrypa.

Mr. F. B. Meek, the author of Rhombopora, regarded the genus as

belonging to the Polypi. Against this view I will simply sa
ty, that if

Rhombopora is a coral, then we have no Bryozoa in American Palaeo-

zoic rocks.
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Ehombopora, Meek, 1871.

(Pal. Eastern Nebr aska.)

Zoaria ramose, branches slender. Zooecia tubular, radiating in all

directions from an imaginary axis. Walls abruptly thickened in the

"matured" region, where the diameter of the visceral cavity is also

more or less constricted. Zooecial apertures circular or oval, placed

at the bottom of more or less obviously impressed, sloping, rhom-

boidal to hexagonal "vestibules." Ridges separating vestibules

spiniferous. Spines hollow, often of two kinds, large and small, the

latter most numerous, and surrounding the apertures in a single or

double series, while the larger spines are usually developed only at the

upper extremity of the cell. Diaphragms generally absent, always

few. Zooecial apertures frequently closed by centrally perforated

opercula.

Type: B. lepidode?idroidea, Meek. Upper Coal Measures.

Several species of this genus show more or less clearly that the

inner layers of the cell walls are perforated by a large number of minute

foramina or canals, which appear to have communicated with the hollow

vertical spines. I have also noticed them in a transverse section of

Rhabdomeson gracile (Fig. 8, PI. I.), and it is possible that such

foramina are characteristic of the family.

Through B. crassa, n. sp., and Ceripora interporosa. Phill., which,

if my specimens have been correctly identified,* must be referred to

this genus, we can trace a resemblance to carboniferous species of

Batostomella (e. g. B. tumida, Phill., sp.). In both of those species

the hollow spines are represented in the weathered condition of the

zoarium by an equal number of minute pits. This peculiarity can

not be explained satisfactory, except by supposing that these

structures in the two species under consideration possessed a larger

cavity than was usual, which, as growth proceeded, was filled by a

secondary deposit. In tangential sections they present nothing differ-

ent from the usual appearance of spiniform tubuli. In all other respects

the two species agree closely with typical species of B/iombopora, and

consequently differ from species of Batostomella.

My observations show that in the Palaeozoic rocks of America the

genus is represented as follows: in the Niagara group by at least

*My specimens were received from Mr. G. R. Viae, who, in his last report to the British

Association on Fossil Polyzoa, places the species with Heteropora. I must differ with him
on this point, as I can not find that the species in question is more than only remotely
related to species of Heteropora.
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one species; in the Lower Helderberg group by two; in the Devonian

by two or more; in the Lower Carboniferous formations by at least

six; and in the Coal Measures by three. Of these have been described

only the two Lower Helderberg species by Hall (as species of Tremato-

pora), and the type of the genus by Meek. Following will be

found descriptions of five Lower Carboniferous species and one Coal

Measure species.

Rhombopora lepidodbndroidea, Meek. (PI. I., figs. 1, la and 16.)

Bhomboporalepidodendroides, Meek. Pal. Eastern Nebraska, p. 141, Plate VII., figs. 2,

a, 5, «, d, e, f.

This species forms ramose slender, cylindrical, remotely bifurcating

zoaria, the average diameter of which is about .07 inch, the largest

fragment seen having a diameter of .12 inch. Distance between bi-

furcations varying from .30 to .90 of an inch. Zocecia arranged very

regularly in quincunx, forming vertical, transverse and intersecting

spiral series around the branch, with broadly elliptic apertures, placed

at the bottom of distinctly impressed and expanding vestibules of

rhombic form, the margins of which are occupied by a single, occa-

sionally a double, series of small spiniform tubuli, and generally at

each angle by one of much larger size. In the usual state of preser-

vation, the small spines are not apparent. Measuring in the direction

of the oblique rows, seven or eight cells occupy the space of 0.1 inch.

In tangential sections (PI. I., fig. 1) the cells are elliptical, about

their own diameter distant from each other, with apparently amalga-

mated walls. The line of contact between adjoining cells is marked
usually by a single row of minute dark spots, which, under favorable

circumstances, enclose another very small lucid spot, proving them to

have been hollow, while at the ends of the cells, almost invariably,

occurs a much larger thick-walled tubulum. These represent the two

sizes of granules or spines observed at the surface.

Longitudinal sections (PI. I., fig. la) show that in the axial or "im-

mature " region the tubes have thin walls, that they rapidly attain their

full size, and slope outward almost immediately after being developed.

Near the surface the direction changes until it is nearty at a right angle

with the plane of the surface. In the peripheral region their walls are

abruptly thickened, and composed of thin superimposed layers, which

slope dowward on each side to the visceral cavity, and indicate the

form of the vestibules at previous stages of growth. Beside a larger

number of slender, apparently interrupted, dark lines, representing

the small spiniform tubuli, a section will show a limited number of the
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large spiniform tubuli, the cavities of which, in several instances, are

crossed by faint transverse lines, placed on a level with the successive

layers of sclerenchyma before spoken of. When the section passes

through the centre of the zoarium, the inferior wall of each tube, just

at the base of the " matured " portion, is seen to be angular, and

rarely produced into an incomplete diaphragm. As such a section is

not readily made, I have figured a portion of one passing a little to one

side of the centre. In such sections the angularity of the inferior wall

is not noticeable, being obscured by a portion of an adjoining tube.

Diaphragms are usually absent, and I have never noticed more than a

single one in any tube.

In the axial region of a transverse section (PI. 1., fig. 16) the cells

are polygonal, thin-walled, and increase slightly in diameter out-

wardly. In the peripheral region their diameter is somewhat lessened,

and their walls much thickened, and traversed by the spiniform

tubuli.

Formation and locality: This is a common species in the Upper
Coal Measures of the Western States. The best localities known to

me are at Kansas City, Mo., Nebraska City, and Wyoming, in Ne-

braska.

Rhombopora crassa, n. sp. (PI. I., figs. 2, 2a, 26.)

Zoarium ramose, branches comparatively robust, sub-cylindrical,

from 0.10 to 0.18 inch in diameter, dividing dichotomously at inter-

vals of 0.75 of an inch, more or less. Zooecia with broadly elliptical

apertures, surrounded by a shallow vestibule, and arranged in rather

regular obliquely intersecting series, in which six or seven may
be counted in the space of 0.1 inch. Margins of vestibules occu-

pied by from one to three rows of distinct, subequal granules or

spines, which, in the worn state, are represented by an equal number
of small pits. Cell walls varying somewhat in thickness with age.

Tangential sections (PI. 1, fig. 2) show that the zooecial apertures

are elliptical, and surrounded, first, by a thin dark ring, in which a

large number of excessively minute spots or foramina may be detected;

then by a lighter, apparently structureless, band of sclerenchyma, and

lastly, by eighteen or twenty rather large and closely arranged spini-

form tubuli. The last usually occur in single or double series between

the zooecia, but at irregular intervals they are more numerous, and

form small " maculae " (see figure).

In vertical sections (PI. I., fig. 26) the tubes in the axial region of
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the zoarium have, as usual, thin walls; they are never vertical, but

proceed obliquely toward the surface, almost immediately after develop-

ment. In the mature " or peripheral region, which is larger than

in any other species of the genus known to me, their walls are much
thickened, and the successive stages of growth are marked by bands

of sclerenchyma parallel with the surface. The spiniform tubuli are

peculiar, and, under a high power, appear to consist of a large num-

ber of exeessivety minute dark spots, which are irregularly arranged

in vertical series. If I am right in my belief, then these spots repre-

sent the other ends of small canals, by means of which the spiniform

tubuli were brought into communication with the visceral cavities of

the zooecia. In the wall substance immediately surrounding the lat-

ter they are very distinct, and certainly hollow. Diaphragms very

few, or absent.

Near the center of transverse sections (PI. 1, fig. 2a) the tubes are

small ; in the second cycle they have nearly attained their full size

while some of the third cycle ma}7 be traced to their apertures at the

surface of the branch. In the peripheral region the tubes are cut

longitudinally, and present characters already noted in describing

this region of a vertical section.

This species is perhaps more nearly related to B. lepidod^endroidea,

Meek, than to any other species of the genus. They differ, conspicu-

ously, however, in several respeafcs. Well-preserved examples of the

two species are readily distinguished from each other by their surface

peculiarities. The vestibules of the zooecia in Meek's species are more

distinct, and rhomboiclal, which is not the case in B. crassa, while the

cells of the latter are larger and not so regularly arranged as those

of the type species. The single large spiniform tubulum, which is

apparently always developed at the ends of the cells in B. lepidoden-

droidea, is wanting in B crassa. while the usual spiniform tubuli of

the latter are larger than those of Meek's species. Further, where

examples of B. lepidodendroidea are worn, the interspaces are

smooth, and the spiniform tubuli are not represented by small pits, as

is certainly the case in B. crassa. As will be seen by comparing the

figures of the two species given on PI. I., their sections present equally

important differences.

Formation and locality: In the Upper Coal Measure deposits at

Kansas City, Mo., where it is associated with, but less common than

B. lepidodendroidea.



30 Cincinnati Society of Natural History.

Rhombopora persimilis, n. sp. (PI. I., figs. 7, 7 a, 7b, 1c, Id.)

Zoarium ramose, branches cylindrical, rigid, very slender, about .035

inch in diameter. The mode of branching is characteristic. The
stems do not divide dichotomously, but the branches are thrown off at

nearly a right angle from a main stem. The intervals between these

branches vary greatly, some specimens remaining undivided for a dis-

tance of nearly three fourths of an inch. Zocecia arranged very

regularly in vertical, transverse, and more particularly in diagonally

intersecting series; apertures elliptical, occupying the bottom of dis-

tinct, sloping, rhombic or acutely elliptical vestibules, the margins of

which are ornamented by a single row of small spiniform tubuli. A
larger spine, though often missing, is usually placed between the ends

of the cells. The zooecial apertures are sometimes covered with centrally

perforated opercula. Measuring in the direction of the vertical series,

about five and one half cells occupy the space of .1 inch; in the trans-

verse rows, twelve, and along the oblique series, ten may be counted

in the same space. The number of vertical series around a stem

varies from twelve to fifteen.

Tangential sections (PI. I., fig. la) are, on account of the small size

of the zoarium, difficult to prepare, but when satisfactory they pre-

sent the usual characters belonging to species of this genus. The
section figured shows all the peculiarities noticed.

In longitudinal section (PI. I., 7c) three or four tubes in the axial

region are nearly vertical and extremely long, and ma}' be called parent

tubes, as the greater number of cells are developed from these by gem-

mation. In the peripheral region
;
which is comparatively narrow, the

walls are abruptly thickened, and the tube cavities constricted by the

angular projection of the inferior wall. The spiniform tubuli are

easily distinguished. Diaphragms have not been detected, but at the

bottom of the vestibule the thin opercular covering of the cell aper-

tures may often be detected.

Transverse sections (PL I., fig. 76) show that the axial region is

occupied by numerous thin-walled and unequal polygonal cells.

In some respects this species is allied to B. lepidodendroidea, but

the two are not likely to be confounded. The cells, and branches

of that species are larger, and the mode of growth is different, while

the direction of the tubes in the axial region of the zoarium is

also quite different. It is almost impossible to separate fragments

of this species from those of Rhabdomeson gracile, Phill., by their
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external characters. Sections of the two forms, however, show con-

clusively that they are widely different, as will be seen by comparing

figs, lb and 7c with 8 and 8a, on Plate I.

Formation and locality: A characteristic fossil of the Kaskaskia

Group of the Lower Carboniferous rocks. My types are from Chester,

111., and Tateville, Ky.

Rhombopora pulchella, n. sp. (PI. I., figs. 6, 6a.)

This species resembles the preceding so much that a detailed

description is scarcely necessaiy, and I will only point out the prin-

cipal external points of difference between them. Its branches, while

they are of the same size as those of JR. persimilis, differ in their

mode of branching, as they divide dichotomously. The cell aper-

tures are, if at all different in size, slightly larger and more acute

above. The vestibules are narrower, and extend considerably beyond

the front end of the aperture, where they enclose a rounded node or

spine, which is situated just in front of the aperture. The margins

of the vestibules are not sharp as those of that species, and carry

two, sometimes three, rows of minute granules. At irregular intervals

one of the zocecia is missing, the vacant spot in that case being

occupied by a small aggregation of spines or granules.

The peculiarities are all brought out in fig. 6a, on Plate I., repre-

senting an enlargement of the surface of a branch to 18 diameters.

Formation and locality: Rather rare in the Kaskaskia Group of the

Lower Carboniferous, at Tateville, Ky.

Rhombopora armata, n. sp. (PI. I., figs. 5, 5a.)

Zoarium ramose, branching very much like B. persimilis. Zocecia

with deep but narrow vestibules, and comparatively large sub-circular

apertures, arranged regularly in a quincuncial manner, forming there-

fore vertical; transverse and obliquel}' intersecting series. Between the

ends of the cells are found, almost invariably, two large and remarkably

prominent spines, which, except, in perfectly cleaned examples, thor-

oughly obscure the zocecial apertures. Under the common pocket

lens these spines seem to b. more especially arranged in transverse

series, but by viewing them from different points they also arrange

themselves in oblique and vertical series. Measuring transversely, six

cells occupy the space of 0.05 of an inch, and eleven to thirteen encircle

the branch; vertically, seven occur in 0.1 inch, and obliquely, about

twelve occupy the same space.
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The remarkable prominence of the spines of this species will dis-

tinguish it from all other species of the genus known. When
worn it resembles H. persimilis, with which it is found associated.

Its subcircular and larger cell apertures, and thinner interspaces,

will, in that case, serve to separate them.

Formation and locality: Not common in the Kaskaskia Group, at

Tateville, Ky.

Rhombopora wortheni, n. sp. (PI. L, figs. 4, 4a, 46.)

Zoarium doubtlessly ramose, although all the examples noticed are

unbranched, and four of them nearly one inch in length. Stems

cylindrical or nearly so, from .05 to .08 of an inch in diameter, and

rigid. Zocecia with elongated apertures, narrow vestibule, and com-

paratively thin interspaces. Typically their form is oblong quadrate,

and their arrangement (as shown in fig. 46, Plate I.) very regular,

in vertical and diagonally intersecting lines. Measuring diagonally,

eleven cells occupy 0.1 inch, while in the vertical series seven and

one half of them occupy the same space. On portions of the surface

of other specimens their form is rhomboidal or hexagonal, and the

ends of the cells are not truncated, but are angular and wedged in

between two alternating cells. A small rounded node or spine,

although almost invariably situated between the ends of the cells, is

readily overlooked. On account of the extreme brevity of the per-

ipheral or " immature ,J region, I have not been able to prepare suc-

cessful tangential sections.

Longitudinal sections (PI. I., fig. 4a) are very characteristic. They
show about four extremely long, thin-walled vertical tubes, from the

outer ones of which the majority of the tubes opening upon the sur-

face are developed by gemmation. In the peripheral or " matured "

region of the zoarium, the walls of the tubes have a peculiar form.

The basal portion of the "matured" cell is marked by a.spur or in-

complete diaphragm, that projects at a right angle from the inferior

wall into the visceral cavitjr of the tube. Above this the walls are

somewhat thickened and recurved. Diaphragms, other than the in-

complete ones described, have not been observed.

In transverse sections the cells in the central region are usually

rhomboidal, nearer the periphery they become hexagonal or poly-

gonal.

While B. wortheni preserves the essential characters of the genus,

its internal peculiarities nevertheless separate it widely from all other

species known.
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Named in honor of Prof. A. H. Worthen, the accomplished geolo-

gist of the State of Illinois.

Formation and locality: Lower Carboniferous sandy shales, near

Somerset, Ky. The exact height of the strata is undetermined, but

they belong either to the St. Louis Group or the lower portion of the

Kaskaskia beds.

Rhombopora elegantula, n. sp (PL I., figs. 3, 3a, 36.)

Zoarium branching at remote intervals, and consisting of cylindrical

stems 0.1 inch, or a little less, in diameter. Zooecia rhomboidal

or hexagonal, with small ellipitical apertures placed at the bottom of

an expanded and distinct vestibule, which is margined by a faintly

granular, thin but distinctly elevated, divisional ridge. At intervals

a few cells of slightly larger size than the average may be observed,

which disarrange their otherwise regular arrangement in both verti-

cal and obliquely intersecting lines. In a vertical direction four or

five cells occupy the space of 0.1 inch; in an oblique direction, six

cells occupy an equal space.

Tangential sections (PI. I., fig. 3a) show that the line of demar-

kation between adjoining cells is usually marked by a single series of

very minute spiniform tubuli, that the cells walls are extremely thick,

and the cell cavities more or less unequal in size.

In longitudinal sections (PI. I., fig. 36) the zoarium is conspicu-

ously divided into the two peripheral and axial regions. In the lat-

ter the tubes are thin-walledj though not excessively so, and proceed

towards the surface with a gentle curve. As they reach, on each

side, the peripheral regions, they bend abruptly outward. Here their

walls become excessively thickened, and it is for this reason that the

true form of the " matured " cell is not often shown, as the section

usually affords only a view of the walls. The figure referred to above

presents two tubes showing their true form. It seems quite certain

that an occasional diaphragm crosses the tubes in the axial region,

but as they are not sharply defined in my sections, and might not

really be such structures, I have not allowed them to appear in the

figure.

The surface appearance of the cells of this species reminds one con-

siderably of Anisotrypa symmetrica, described by me in the last part

of this memoir. By consulting fig. 5a, on Plate XIII., a fair idea

may also be obtained of the superficial characters of the cells of B.

elegantula.
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Formation and locality: Lower Carboniferous shales, at King's

Mountain, on the Cin. South. R. R. The strata are probably part of

the Keokuk Group.

CYSTODICTYONID.E, n. fam.

Zoaria consisting of two or more leaves or layers of cells, grown

together back to back by the junction of their basal membranes
Zocecia tubular, with a small crescentic lip on one side of the aper-

ture, the ends of which project into the visceral cavity of the tubes,

and gradually form vertical ridges. Interstitial spaces occupied by

vesicular tissue, which, in the matured stage, is almost obliterated by

a secondary deposit of sclerenchyma, apparently perforated by minute,

vertical, communicating canals. Margins of zoaria sharp or rounded,

non-poriferous.

Type: Cystodictya, Ulrich.

After a careful study of the genera possessing the above characters,

I come to the conclusion that I am not only justified in founding a

new family for their reception, but I am obliged to do so. As now
known, the family will include Cystodictya, Ulrich, Coscinium, Key-

serling, Glyptopora, n. gen. (Coscinium, Prout, not Keyserling),

Prismopora, Hall, and Evactinopora, Meek and Worthen. Beside

these Rhinopora, Hall, Tainiopora, Nicholson, and Scalaripora, Hall,

will, most probably, also be found to belong here, but until their internal

structure has been more carefully studied, their systematic position

must remain doubtful. In my scheme of classification I placed Cys-

todictya in the fam. Stictoporidoi. This disposition of the genus I

now regard as erroneous, and much more extended researches, now
being carried on, tend to show that the limits of that family, as origi-

nally defined by me, are not positive in every case. If my investiga-

tions have sufficiently progressed, I propose to revise the Stictoporidoi,

and perhaps ^ther families, in the next number, when it is also ex

pected that this memoir will be brought to a close. In the meantime
it is certain that the characters of Cystodictya, if we lay the greater

stress upon cell structure, relate the genus more closely with the Fis-

tuliporidoe. than witli the typical Stictoporidoi. In forming my
scheme of classification, I at first sought, as much as possible, to

found my divisions throughout upon certain characters. Although

this desire was not carried out, it nevertheless, I might say uncon-

sciously, had an effect upon the result, and the erroneous references
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now known are generally due to its influence. Practice, however,

proves that such a classification can not even be approximately

natural when applied to Palaeozoic B^ozoa. It seems that in those

early times their characters had not yet attained the stability that

marks the more recent forms, and makes their classification, compar-

atively, an easy task. Among the Palaeozoic Bryozoa almost any
characters may, for a time, be endowed with great importance, and
its value can only be determined by ascertaining its degree of per-

sistency, and comparing it with that of the other characters. Thus
by obtaining the average of importance, if the expression be allowed,

a very nearly natural classification is the result. In the proposed
fam. Cystodictyonidce we have a combination of characters not occur-

ring in any other group, while, on the other hand, not one of these

can be said to pertain to this group alone, nor to be especiallv dis-

tinctive. The systematic position of the family appears to be between
the Stictoporidce and the Fistuliporidai. From the former it differs

in having the interstitial spaces occupied by vesicular tissue, the cell

apertures provided on one side with a lip, and the consequent two
vertical ridges which project into the visceral cavity of the tubes.

From the Fistuliporidai the new family differs mainly in possessing

two or more leaved zoaria, the margins of which are non -poriferous,

and usually sharp.

Cystodictya, Ulrich, 1882. (Ante vol. v., p. 152 et 170.)

Arccmopora, Vine. Fourth Rep. to Brit. Ass. on Fossil Polyzoa, 1883.

Zoaria composed of two layers of cells grown together back to back,
assuming the form of dichotomously divided, compressed branches,

with an acutely elliptical transverse section, and sub-parallel, sharp,

non -poriferous margins. Zooecia tubulax, prostrate at first, then
abruptly assuming an erect position. Superficially they are arranged
in regular longitudinal and diagonally intersecting series, with sub-
circular or sub-pyriform apertures, on the outer side of which the
margin is elevated to form a small lip. The ends of this lip project

slightly into the cell cavity, gradually forming, as growth proceeds,
two slender ridges, the lower one being developed a little earlier than
the upper (see Pi. II., figs. 3, 4c, and 5). Zooecial apertures closed by
centrally perforated opercula. Inter-apertural spaces smooth or finely

striated. Tangential sections, passing through the "immature"
region of the zoarium, show that the zooecia are ranged in longitu-
dinal series between vertical plates, to one of which they are later-

ally attached, while the intervening spaces are occupied by irregularly
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shaped smaller cells. Nearer the surface the latter are no longer to

be determined, being here filled by a secondary deposit. Near the

united median laminae in longitudinal sections their vesicular char-

acter is very distinct. Diaphragms apparently wanting.

Type: C. occelata, Ulrich, Vol. v.. Pi. VIII., figs. 3, 3a; and Vol.

vii., PI. II., figs. 3, 3a.

The species of this genus, as now established, are interesting on

account of their external resemblance to Stictopora, Hall. One of the

species now referred to Cystodictya (Stictopora gilberti, Meek) was

allowed to remain in that genus, even after I had prepared a tan-

gential section. It is true my material was poor, the zoarium having

been replaced by pyrites of iron, which in a great measure destroyed,

what now prove to be, the most important characters. Besides the

section passed through the zoarium just below the surface, where the

vesicular interstitial tissue can not be determined under even the

most favorable circumstances. Much better material, since obtained,

from which excellent sections have been prepared, now enable me to

rectify the error, and place the species where it really belongs. The
small lip, which, as is the case in all the species of the genus, consists

of a crescentic elevation on the outer margin of the cell aperture, is

very distinctly preserved. The two ends of the lip project more than

usual into the zooecial cavity. All of the internal characters ob-

served are well shown on PI. II., by figs. 5, 5a and 56.

Mr. G. E. Vine has proposed the generic name Arcanopora for

Phillips* Flustra (?) parallela. I have identified this species in the

Keokuk Group of Kentuck}^. The American specimens, though a little

larger, agree closely in other respects with authentic British examples.

The species is, however, a true Cystodictya, and in consequence

Arcanopora can not stand.* Cystodictya parallela, as it should now

* In the same report Mr. Vine also proposes the family Arcanoporidce, of which he makes
his Ptilodictya lonsdalei the type. This species he also makes the type of Ptilodictya,

altnough the fact is unquestionable that Lonsdale founded the genus upon Goldfuss' Fltts-

tra lanceolata. But such a substitution of types is entirely out of the question, and not to

be considered for a moment. Furthermore, his fam . Arcanoporidce, in its type, is an exact

synonym for Zittel's P tilodictyonidm, since P. lonsdalei is a Ptilodictya. and that genus is

the type of Zittell's family. This is a needless duplication of names, and with my work on

that family before him, is really inexcusable. I used and defined the genus Ptliodictya as

typified by the P. lanceolata, Goldf . sp., which is also Lonsdale's type. Mr. Vine charges

that the characters which 1 give as a diagnosis are not those of Lonsdale. To this I an-
swer, that the characters he ascribes to the genus are no more Lonsdale's than are mine,

and because that author misunderstood the characters of his genus is certainly no reason for

me to do likewise. Mr. Vine's conclusions on British Bryozoa, in so far as they have refer-

ence to palaeozoic forms, differ in most cases from my own. Their faultiness is often so mani-
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be called, is marked by its slender, remotely bifurcated zoarium. The
branches have a width of from .04 to .07 inch, and a thickness of .02

to .03 inch. The surfaces are more or less convex, and longitudi-

nally furrowed like C. lineata., n. sp., and in these furrows the zooecial

apertures, which are directed obliquely inward, are situated. The
crescentic lip is well developed, and placed at the lower and outer

margin of the aperture. On account of the prominence of the lip,

the zooecial apertures appear to be decidedly oblique. The margins

of the zoarium are more or less acute, non-poriferous and finely stri-

ated. Each side of a branch carries four, sometimes five, longitudinal

rows of cells, in which about nine occur in the space of .2 inch.

Cystodictya lineata, n. sp. (PI. II., figs. 4, 4«, 46 and 4c).

Zoarium dividing dichotomously at intervals of 0.5 inch to 1.0 inch;

width of branches from 0.12 to 0.20 inch; greatest thickness, about

0.04 inch; non-poriferous margin narrow, smooth or finely striated;

edges acute. Surface of each face more or less elevated, rounded, and

often faintly striated, longitu clinal ridges, between which the cell

apertures are arranged. Under a magnifier of low power these are

elliptical or subcircular, but under a higher power are seen to be

depressed-pyriform, the margin of the aperture being inflected by the

ends of the elevated crescentic lip. In eve^ instance the lip is

placed on the outer lateral margin of the cell orifice, so that on each

side of the longitudinal center of the branch the zooecial apertures

appear to be directed toward each other. Toward the sharp borders

the vertical ridges become less prominent, and here the cells are, gen-

erally, also larger, and often occupy the oblique summits of small

papillae. In a longitudinal direction usually three, rarely four, cells

occupy the space of 0.1 inch; in the same space diagonally there are

fest that I am forced to the ronviction that he did not give to these intricate forms the
study they demand. For instance, it is very evident that he did not understand the char-
acters of Cystodictya parallela (Arcanopora parallela, Vine), or he would not have placed
it in such close proximity to Ptilodictya lonsdalei. These two species resemble each other
only in the possession of zooecia, and a double-leaved zoarium. In other respects they are
no more than only remotely related. Another instance is found where he proposes the
fam. Polyporidm. He is a shrewd naturalist, indeed, that succeeds in separating Polypora
from Fenestella, to such an extent. American strata contain so many intermediate forms
that I find no little difficulty in drawing the generic line. On the whole, I believe that Mr.
Vine's knowledge of Palaeozoic Bryozoa is not unlimited, although the unsuspecting stu-
dent might, from his style, be led to believe that he had, at least, aided in the creation of
the Bryozoa. I confess that I have not been so impressed, and, if I may be so bold, I should
suggest that Mr. Vine extend his researches to other than British material. The almost
endless number and variety of American forms are to be recommended.
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four, and where the branch has a width of 0.18 inch, there are nine

vertical series.

The internal characters are, on the whole, veiy much like those of

C. occelata, the type of the genus, and do not demand detailed

description. In tangential sections (PL II., fig. 4c), just below the

surface, the inter-zooecial spaces are finehT lined. At a deeper level

the vesicular tissue is brought to view. The vesicles, like everything

else pertaining to the species, are arranged in longitudinal series.

This species is readily distinguished from both C. occelata, Ulrich,

and C. carbonaria, Meek, by the more widely separated zooecia, and

distinct longitudinal ridges and furrows, which mark the surface.

From C. parallela, Phill., it differs in having from eight to ten rows of

cells; that species has only four or five. In all other respects they are

closely allied.

Formation and locality: This is a common species in the St. Louis

and Keokuk groups of the Lower Carboniferous. My types are from

the Keokuk beds at King's Mountain tunnel, on the Cincinnati South-

ern Railroad.

Coscinium, Keyserling, 1846.

This genus possesses all the essential characters of the Cystodicty-

onidce, and differs from Cystodictya, somewhat in cell-structure, but

mainly in the form of the zoarium. Coscinium cyclops, Keyserling,

the type of the genus, also occurs in America, and is not an uncom-

mon fossil in the Upper Helderberg limestone near Louisville, Ky. A
tangential section of this species is represented by fig. 6, on Plate II

Such sections show that the inter-zocecial spaces are occupied by

smaller cells, whose vesicular form is demonstrated b}' vertical sec-

tions. Just below the surface the vesicular tissue is not apparent,

here being filled by a secondary deposit, that is perforated by a great

number of minute vertical canals. As is clearly shown in some

sections, these canals consist of two kinds, large and small, the latter

most numerous, but often destroyed during the process of fossilization.

(This, unfortunately, was the case in the section figured, which, at the

time I prepared the plate, was the best I had.) The cells have all the

characteristic features of the family. The generic characters of Cos-

cinium are briefly as follows:

Zoaria forming thin flattened expansions, composed of branches

which inosculate at short intervals, till there is produced a broad frond
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perforated at rythmical intervals by circular or elliptical fenestrules

Both sides of the zoaria are celluliferous, and the fronds consist of

two equal layers of cells, that have grown together back to back, but

in such a manner, that each layer preserves its own concentrically

striated epithecal membrane. A smooth or finely striated non-cellu-

liferous border surrounds the fenestrse. Zooecia with sub- circular or

elliptical apertures, that are slightly oblique, and provided with the

usual small lip on the outer margin. Inter-zooecial spaces occupied

by unequal vesicular cells, which, near the surface, are filled by a

secondary deposit, vertically perforated by numerous minute com-

municating canals. Diaphragms not observed.

Type: C. cyclops, Keyserling. The genus, so far as known, occurs

only in Devonia deposits.

Hall's genus Clathropora is usually regarded as S3mon}Tmous with

Coscinium, but that is an error. While the form of the zoarium in

the two genera is almost identical, their cell structure, and internal

characters generally, are totally unlike. The minute characters of

Clathropora frondosa, Hall, which must be considered as the type of

the genus, prove Clathropora to be an unquestionable member ot the

Ptilodictyonidm, since the cell structure of that species is, in almost

every particular, precisely like that of the most typical species of

Ptilodictya. Some authors would perhaps on this account unite

Clathropora with Ptilodictya, but I believe that this is a case wherein

the difference in the mode of growth should be regarded as of generic

importance.

Prout has described a number of Lower Carboniferous Bryozoa, as

species of Coscinium. I can not see that any of these realty belong

to that genus, although the most of them belong to the Cystodicty -

onidoB. For their reception I propose the new generic name of

Glyptopora.

Glyptopora, n. gen.

Zoaria forming thin, leaf-like expansions, composed of two sub-

equal layers of cells, adhering to each other back to back. Both

surfaces celluliferous, with an elevated, sharp midrib, or ridge, which

may simply divide dichotomously at varying intervals, or inosculate

more or less frequently, so as to leave irregular cup-shaped depres-

sions. The sharp margin of this ridge is non-poriferous, and may be

either straight or serrated. Distributed with some regularity over the
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depressed portions of the two surfaces are sharply defined, more or

less elongated, depressed a maculae " or furrows, which may bifurcate

once or twice. The remaining portions of the surface are uniformly

occupied by the zocecial apertures, which, as usual, are provided with

a small crescentic lip. Inter-zooecial spaces occupied b}^ vesicular

cells, which are filled, and quite obliterated, in the " matured ' regions,

by a secondary deposit.

Type : Coscinium plumosum, Prout. St. Louis Group of the Lower

Carboniferous.

Beside the type species, C. elegans, C. wortheni, C. keyserlingi, and

C. saganella, all described by Prout, must be referred to this genus.

I have not seen the other species referred to Coscinium by Dr. Prout,

but judging from the figures in the Pal. 111., Vol. ii., PI. XXII., I am
inclined to think that his C. michelinia belongs here. He says of this

species that it is incrusting, but I regard that as very improbable.

If it is a double-leaved species then it is a Glyptopora, and closely

allied to, if not identical with, the type species. C. asteria and C-

eschar'ense are very likely species of Lichenalia.

The systematic position of Glyptopora is intermediate between Cos-

cinium, Keyserling, and Prismopora, Hall, but nearer the latter.

Prismopora, Hall. 1881.

(Bryozoans of the Up. Helder. Group.)

Zoaria consisting of triangular branches, divided dichotomously

(Hall says also trichotomously) at more or less remote intervals: sides

equal or unequal, concave, each celluliferous. In transverse sections

the cells are seen to arise from internal epi thecal laminae, which radi-

ate from the center to each angle, and divide the branch into three

sub-equal triangular portions. Zooecia regularly or irregularly ar-

ranged, with subelliptical, oblique or distinctly lipped apertures, some-

times occuping the summits of small papillae. Margin of each face

non-celluliferous; edges straight or serrated. Interstitial spaces

smooth, and apparently solid at the surface; internal^, sections show

them to be occupied by more or less obliterated vesicular cells.

Diaphragms few, developed on the same level in adjacent tubes.

Type: P. triguetra, Hall. Upper Helderberg Group.

This genus is represented in American palaeozoic rocks b}^ at least

five species, and ranges in time from the Upper Helderberg Group to



American Palaeozoic Fossils. 41

the Upper Coal Measures. From the Devonian the type species and

P. paucirama are described by Hall. A third is described by Rom-
inger from the Keokuk Group, under the name of Fistulipora trifolia.

The fourth is a characteristic fossil of the Kaskaskia Group, and is

next described. While the fifth is known under the name of Ptilo-

dictya triangulate, and was described from Coal Measure deposits by

White.

Prismopora serrulata, n. sp. (PI. II., figs. 2, 2a, 26, 2c, 2d, 2e, 2f.)

Zoarium consisting of remotely bifurcating triangular branches;

the sides are sub-equal and slightly concave; the edges sharp, wavy

or serrated. Zocecia with small elliptical apertures, separated from

each other about twice their diameter; arranged in four or five rather

irregular longitudinal rows in the central portion of each face; and in

groups of from eight to fifteen cells, often a little larger than the aver-

age, and extending to the extremities of the marginal serratures.

Between these groups there is a crescentic, smooth, non-celluliferous

space. About six cells may be counted in the length of 0.1 inch.

In 0.5 inch, from four to six marginal serrations occur.

In tangential sections (PI. II., fig. 2c) the zocecia are irregularly

elliptical in form, with one or two slight inflections of their thin ring-

like walls. In the lower levels the vesicular interstitial cells are very

distinct; in size they* are very unequal, and in form irregular, while they

surround the true zocecia in double or triple series. Just below the

surface they are indistinct, and the interstitial spaces appear to be

occupied by a dense deposit of sclerenchyma, in the substance of

which numerous minute dark dots may be observed, that doubtlessly

represent communicating foramina.

Vertical sections (PI. II., fig. 2e) show that the tubes are at first

prostrate, then abruptly bent outward ; in this portion two or three

diaphragms cross each tube. The interstitial spaces are occupied by
a closely woven vesicular tissue, the meshes of which become obso-

lete near the surface.

In transverse sections (PI. II., fig. 2e) the tripartite character of

the zoarium is clearly shown.

This species is readily distinguished from all other species of the

genus known to me by its wavy or serrated margins.

Formation and locality : Not uncommon in the Kaskaskia Group
of the Lower Carboniferous at many localities in Kentucky and Illi-

nois. My types are from Tateville and Grayson Springs, Ky.
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Evactinopora, Meek and Worthen. 1865.

(Proc. Acad. Nat. Sci. Philad. p. 165.)'

Zoaria free, consisting of four or more vertical leaves, which radiate

from an imaginary vertical axis, so as to present in a transverse sec-

tion, a star-shaped, or cruciform outline. Rays thin, celluliferous

on both faces, and free above; united, thick and non-poriferous

below; thickest and most dense on the under and outer edges;

each divided in the middle by the thin, concentrically striated,

epithecse laminae, to which the lower ends of the tubes are

attached. Zocecia with sub-circular, oblique apertures, the lower mar-

gin being elevated. Interstitial spaces occupied by vesicular cells,

more or less densely filled by a laminar deposit of sclerenchyma. This

deposit is traversed by a vast number of minute, interrupted foramina

or canals, and, as growth proceeded was gradually drawn over the cell

apertures of the lower and older portions of the zoarium.

Type : E. radiata, M. and W. Burlington and Keokuk groups.

One of the most important and peculiar features of this genus is

found in the comparatively large, non-poriferous areas, less than half

of the zoarium of E. radiata being celluliferous. I have been for-

tunate in finding a number of excellent examples of this species, and

on Plate II. I have illustrated the characters not heretofore published.

The entire zoarium is elliptical in outline. The rays at a point about

one half their length from the rounded base, become free, are sharp-

edged, non-poriferous on each border, and gradually taper upward to a

point. These characters are shown in figs. 1 and la. The rays vary

in number from six to eight. Of twenty specimens found, four have

six; five, eight; and eleven, seven rays.*

In the cellular structure, as is shown by figs. 16 and lc, the genus

is almost exactly like Coseinium, Keyserling, to which the genus is

therefore closely allied. But the great and very obvious differences in

growth, make comparisons between the two genera quite unnecessary.

FISTULIPORID^.

This family differs from all other groups of Palaeozoic Bryozoa, ex-

cepting the Cystodictyonidce, in the possession of a vesicular intersti-

* Meek and Worthen, the authors of the species, credit it with eight rays, and regard

another specimen with only six rays, as belonging to another species, which they name
sexradiata. Singularly enough, their figure of the latter shows only five rays. Under the

circumstances 1 must believe that this discrepancy is due to the artist, and if E . sexradiata

differs in no other respect from E. radiata, then the name should be abandoned.
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tial tissue; and from that family, in being without any non -poriferous

margins or ridges, and the consequent peculiarities of the form or

growth of the zoaria, and in having the interstitial vesicles open

throughout, or the secondary interstitial deposit, when present, more

superficial.

After a careful study of perhaps half of the described species,

doubtlessly belonging to this family, I must still confess that I have

not been successful in dividing it up into genera thoroughly satisfac-

tory to me. But in the hope that future researches will prove my
conclusions to be in the main correct, I propose the following

divisions: Fistulipora, McCoy, Lichenalia, Hall (Didymopora,

Ulrich), Fridopora, Ulrich, and Cheilotrypa, n. gen. In my scheme

of classification (vol. v., p. 157), I placed Fridopora, provisionally,

with the Ceramoporidw, as the superficial characters greatly resemble

those of species of Ceramoporella. But now, while I still regard

Fridopora as being, in a measure, the connecting link between the

Ceramoporidai and Fistuliporidce, I can see that the possession of a

vesicular interstitial tissue, proves the affinities of the genus to be

nearer the latter. The genus differs from Fistulipora in forming only

thin and delicate parasitic expansions, in the form of the cells, which

are triangular or ovoid, and in the oblique, often imbricating, cell aper-

tures, one margin being much more elevated than the other.

Fistulipora, McCoy. 1849.

(Ann. and Mag. Nat. Hist., 2nd ser., vol. 3.)

Zoaria massive, lamellate, attached to foreign bodies, or free, with a

wrinkled epitheca below; less commonly ramose or subramose, branches

large, irregular, often hollow; the central cavity large, irregular, and

lined with a plicated epithecal covering. Zocecia with circular or

elliptical apertures, surrounded by a more or less distinct peristome;

internally with complete straight diaphragms; tube wall thin, the

anterior portion often corrugated or flexuous. Interstitial spaces with

shallow pits, or smooth, flat or concave; internally occupied b}^ one or

more series of vesicular cells.

Type: F. minor, McCoy. Carboniferous.

From my investigations I find that the genus is represented in

American deposits by at least six species, which range in time from

the Niagara group to the Upper Coal Measures. These are distributed

as follows: a lamellar species (F. neglecta, Bominger) in the Niagara
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group; a large irregularly branched hollow species (perhaps identical

with F. utricula, Rom.) in the Upper Helderberg; a large subramose

form (F. crassa, Rom.) in the Hamilton group; one irregular sub-

massive or lamellate species ( F. prolijica, n. sp,) from the St. Louis

group; one lobate or sub-massive form (F. excelens, n. sp) in the Kas-

kaskia group; and one lamellate or sub massive species (F. cai'bonaria,

n. sp.) from the Upper Coal Measures. In 1866 Rominger published*

descriptions of eighteen species, all of which he refered to Fistulipora,

Unfortunately none of them were illustrated, and as the descriptions

are brief, and entirely inadequate according to our modern ideas, I

have not been able to identify the majority of them, and therefore can

not say whether they really belong to the genus or not. One, the F.

trifolia, is, as already stated, a species of Prismopora. Of F. neglecta

and F. crassa I have examined authentic specimens. These doubtless

are correctly classified. Of the remaining fifteen species, while I

can not say anything positive of them, several will probably be found

to belong to Lichenalia, Hall. At least some of the Devonian forms

have been redescribed, in an equally unsatisfactory manner by Hall,f as

species of Lichenalia. This genus, although closely allied to Fistuli-

pora, should, I think, be held as distinct. Fig. 5, Plate III., represents a

a tangential section of Lichenalia concentrica, Hall, the type of the

genus, and shows the only reliable character by which the genus can

be distinguished from Fistulipora. By comparing this section with

those of three typical species of Fistulipora represented on the same

plate by figs. 1, 2, and 3, we find, that while the zocecia of the latter

are sub-circular in form, and thin walled, those of L. concentrica have

thicker ring-like walls, and a sub jyyriform outline, the walls being

sharply inflected and recurved, at two points near each other. This

bidenticulate character of the zocecial apertures is stated by Hall to

have been observed in nine of the nineteen Devonian species de-

scribed by him; and as it is the only important character wherein L.

concentrica, the type of the genus, differs from typical species of

Fistulipora, it must be regarded as the distinctive generic character

of Lichenalia. If, however, the importance of the feature is not ad-

mitted, then the name Lichenalia must be abandoned. On the other

hand, if its value is conceded, then the genus must be restricted to

species with thin, lamellate or bifoliate zoaria, and more or less dis-

* Proc. Acad. Nat. Sci. of Philacl.

f Bryozoans of the Upper Helderberg group. In this pamphlet Prof. Hall describes no

less than nineteen species of Lichenalia.
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tinctly bidenticulate zooecial apertures. Thus restricted Lichenaliais

a useful and natural division of the Fis tulip oridce.

FlSTULlPORA CARBONARIA, D. Sp. (PI. III., figS. 1, la.)

Zoarium irregularly lamellate or sub-massive, several inches in

diameter; thickness variable, not known to exceed 0.6 inch. Zooecia

with oval or circular apertures, about l-50th of an inch in their long

diameter, surrounded by a thin inconspicuous peristome; separated

more or less completely by a single row of very unequal, angular, ves-

icular cells, which, at rather irregular intervals, are aggregated into

substellate clusters or maculae. In the spaces between these clusters,

nine or ten cells occur in the space of 0.2 inch.

Tangential sections (PL III., fig. 1) show that the zooecia are sub-

ovate, very thinwalled, and often contiguous at limited points. The
interstitial vesicles are very irregular, are unequal in size, and never,

excepting in the maculae, occur in more than a single series, between

the zooecia.

In longitudinal - sections (PI. III., fig. la) the anterior wall of the

zooecia is generail}7 flexuous or corrugated, the other side being

straight; between the walls the space is traversed by straight dia-

phragms, recurring at intervals of a half tube diameter or slightly

more. Vesicular tissue not closely woven, composed of comparatively

large but unequal lenticular vesicles.

t

This species probably finds its nearest ally in F. minor, McCoy,
from which it differs in having the zooecia separated b}^ much nar-

rower interspaces, and in having these occupied by only a single

instead of a double series of vesicles. That species also is not known
to have maculae.

Formation and localit}^: Not uncommon in the Upper Coal Measure

deposits at Kansas City, Mo.

Fistulipora prolifica, n. sp. (PI. III., figs. 2, 2a.)

Zoarium large, irregularly laminar or sub -massive, as much as four

or five inches in diameter, and one to two inches in thickness; upper

surface celluliferous, irregularly undulating or lobate; under surface

attached at one point to some foreign body, the rest free and

covered by a. strongly wrinkled, thin epithecal membrane. Zooecia

with a faint peristome, sub-circular apertures, about l-75th of an inch

in diameter, and separated from each other about the same distance;
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about nine occur in the space of 0.2 inch. Interstitial spaces, in the

worn condition, smooth; but in a good state of preservation show

small irregular pits. At intervals of two or three-tenths of an inch

the surface presents comparatively large, sometimes slightly elevated,

substellate "maculae." These, though varying more or less in size

and distribution, are still a characteristic feature of the species.

Tangential or transverse sections (PI. III., fig. 2) show that the

zooecia have thin walls, that they are subcircalar, and separated by a

space equalling or slightly exceeding their diameters; each is sur-

rounded by a row of the small angular interstitial vesicles, so that

there exist two series of the latter between an}' given pair of the

former. The maculse are distinct in these sections, being composed

of a large number of the small interstitial cells.

In longitudinal sections (PI. III., fig. 2a) the tube walls are thin

and comparatively straight; at intervals of about a tube diameter the

zooecial cavity is traversed by diaphragms. The vesicles in the inter-

stitial spaces are small, and form a closety woven tissue.

The small size of the interstitial vesicles, and the closely woven tis-

sue formed by them, are the principal distinctive features of the

species.

Formation and locality: In the St. Louis Group of the Lower Car-

boniferous, near Colesburg, Ky.

Fistulipora excelens, n. sp. (PI. III., figs. 3, 3a, 36.)

Zoarium irregularly lobate, occasionally sub -ramose, with internal

cavities lined by an epithecal membrane, or forming thin expansions,

with the lower side irregularly striated, both radially and concen-

trically; actual thickness, so far as observed, never exceeding 0.4 inch,

usually less than.0.2 inch. Zooecia regularly arranged in series, with

apertures circular, l-90th to l-80th of an inch in diameter, and margined

by a distinct, nearly equally elevated peristome. At intervals of 0.15

inch, more or less, the surface presents small, substellate maculae, from

which the zocecia appear to radiate in all directions; in the immediate

vicinity of the maculse they have larger and more oblique apertures;

in the intermediate areas five cells are ranged in 0.1 inch. Inter-

zooecial spaces usualty of less width than the diameter of the cell

aperture, concave, generally smooth and solid, sometimes, apparently,

minutely pitted. The last character is very likel}7 deceptive, as the

interstitial spaces of the same specimens, when greatl}7 magnified,

seem to be smooth.
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Tangential sections (PL III., fig. 3) show that the zooecia are cir-

cular or ovate, thin-walled, and separated by a single series of large

angular interstitial vesicles, a number of which at sub-regular intervals

form groups that represent the maculae observed on the surface of the

zoarium. Just below the surface the interstitial vesicles, though still

recognizable, are filled by an apparently homogenous deposit.

In vertical sections (PI. III., fig. 3a) the zooecial tubes are at first

prostrate, then gradually l3ent upward until they are nearly perpen-

dicular; anterior wall more or less flexuous; diaphragms horizontal, a

tube diameter or less distant from each other. Vesicular interstitial

tissue composed of comparatively large vesicles, which are more or less

obscured near the surface by a secondary depos it.

This is a fine species, and readily distinguished from the associated

Lichenalia species by its lobate or utricular growth, and if that fails,

by its circular, uninflected cell apertures and concave interspaces.

Formation and locality: Common in the Kaskaskia Group, at Tate-

ville, Litchfield, and other localities in Kentucky.

Fistulipora (?) clausa, n. sp. (PI. III., figs. 4, 4a, 46.)

Zoarium consisting of compressed branches, two inches or more in

height, from 0.2 to 0.6 of an inch in width, and from 0.07 to 0.15 of

an inch in thickness. At intervals of about 0.18 inch, measuring

from center to center, the surface exhibits sub-stellate maculae,

between which the zooecia are uniformly distributed in very regular

oblique series, so that ten occur in the length of 0.2 inch; in the im-

mediate vicinity of the smooth maculae the furrows separating the

series of cells are usually widest. In the younger examples the

zooecial apertures are elliptical or circular, and oblique, the posterior

margin being prominently elevated; the orifice is in many specimens

closed by an operculum, with a rather large perforation extending from

the center of the lid to near the lower margin. With age the aper-

tures gradually become more direct and smaller, until they are com-

pletely closed by a thin membraneous, apparently imperforate covering,

beneath which they are still to be recognized, their positions being

marked by small papillae. Interstitial spaces flat or slightly con-

cave, usually smooth, frequently very minute^ pitted or granulose.

Tangential sections (PI. III., fig. 4a) passing through the zoarium

just below the surface show that the interstitial spaces are occupied

by a dense deposit. My tangential sections do not show positively
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that this deposit was perforated, but judging from the evidence at

hand, and especially that afforded by one of the vertical sections, and

the very minute pits shown in many specimens, I should say that such

was actually the case, and I do not doubt that I will yet find a sec-

tion that will show it in an unquestionable manner. The zooecia are

elliptical, and at a deeper level are separated generally by one or two

series of small angular interstitial vesicles; one section, prepared from

an old example, shows occasionally three rows. The zooecial walls ,

are very thin in front, becoming gradually much thicker on the pos-

terior side. In old specimens the anterior portion of the wall is also

appreciably thickened just below the surface.

In longitudinal sections (PI. III., fig. 46) the zoarium is centrally

divided by a thin but double lamina, to which the small end of the

tubes is attached, and from which they proceed with a gentle curve

obliquely outward to the surface. The upper or anterior wall is wavy
and thin throughout the entire length, excepting in old examples, when
at the aperture it is slightly thickened by a secondary deposit on the

inside. The lower or posterior wall is always much less sinuous, and

in the outer portion of the zoarium appreciably thickened. The tube

cavit}^ is crossed by straight diaphragms, a tube diameter or a little

less distant from each other. Interstitial vesicles at first large, grad-

ually becoming smaller and more numerous toward the surface, near

which the space occupied by them is filled by a dense deposit of

sclerenchyma, varying in thickness with age. In one section there are

very good indications that the deposit was perforated by minute ver-

tical canals.

In transverse sections the central lamina, which separates the

zoarium into two equal portions, does not extend through to the edges

of the branch. The duplex character of the lamina is, in some places,

distinctly shown, and between the two plates there is a series of capillary ,

tubes, which in this kind of section ar ; divided transversely, and con-

sequently have a longitudinal direction. On each side of the median

line there is a series of small quadrangular cells; between these and

the dense peripheral region, extending completel}* around the branch,

the interstitial vesicles are at first large, then gradually decrease in

depth outwardly, at the same time also increasing in numbers.

In the characters of the zooecia and form of the zoarium this

species differs considerabty from the tj-pical forms of the genus, and

I am not certain that an examination of other similar species will not
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make it desirable to separate them generically from Fistulipora. The
zocecia in having the wall thin anteriorly, and much thicker posteriorly,

resemble those of Cheilotrypa, but here the resemblance, excepting in

characters common to the family, appears to cease. Yet, if the central

laminae, which, as I have described, do not extend to the margins of

the branch, were, instead of being grown together, separated so as to

form a tube, we would have all the essential characters of that genus.

Although these suggestions imply that the species is more nearly re-

lated to Cheilotrypa than to the typical forms of Fistulipora, I have

decided, provisionally, to refer it as above. When my investigations

shall have been completed I may be able to make a better disposition.

The discovery ot capillary tubes between the median laminae in F. (?)

clausa is highly interesting, as such tubuli are characteristic of Pachy-

dictya, Ulrich, and other forms now placed with the Stictoporidm.

The compressed branches of this species will distinguish it from all

associated Bryozoa.

Formation and locality : Common in the Kaskaskia Group, at Tate-

ville, Ky., and many other localities in Kentucky and Illinois.

Cheilotrypa, n. gen.

Zoaria ramose, branches with a small, irregularly expanding and

contracting central tube, to which the lower or inner ends of the

zooecia are attached. Zooecia with the posterior portion of the wall

usually thickest, gradually thinning on the sides until it is linear at

the front; cavity elliptical in tangential section; aperture oblique, the

lower portion strongly elevated. Interstitial spaces vesiculose; vesicles

open except near the surface, where they are more or less filled and

obscured, by a dense, apparently homogenous, deposit of sclerenchyma.

Zooecial apertures sometimes closed by an operculum. Diaphragms
wanting or few.

Type: C. hispida, n. sp., Kaskaskia Group.

Only two species have- been examined that I can with certainty refer

to this genus. These are the type species, and Trematopora ostiolata,

Hall, from the Niagara Group in New York. Superficially, the las

resembles the Trematopora osculum, Hall, from equivalent rocks in

Indiana, in a striking manner. Sections, however, prove beyond a

doubt that they are very distinct, T. ostiolata being unquestionably

congeneric with Cheilotrypa hispida, and T. osculum, as undeniably,

a species of Coeloclema, a genus of the Ceramoporidaz. The longi-
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tudinal and transverse sections of Gheilotrypa ostiolata on Plate III.,

figs. 7 and la show the axial tube, and other characteristic features

of the genus. Tangential sections show that the zooecia are obovate,

being rounded more acutely below, and separated from each other b}T

a single series of comparatively large interstitial vesicles, which, at

somewhat irregular intervals, form small, inconspicuous groups or

maculae.

The characters above ascribed to the genus are, I think, sufficiently

different from those marking the other genera of this family, to warrant

the new generic division.

Gheilotrypa hispida, n. sp. (PI. III., figs. 6, 6a, 66, 6c, 6d.)

Zoarium ramose, branches cylindrical, small, from 0.04 to 0.08 of

an inch in diameter, dividing irregularly at variable intervals. Zooecia

arranged in quite regular obliquely intersecting series, in which eight

or nine occur in the space of 0.1 inch; small maculae, around which

the cells are a little larger than usual, are generally present; cell aper-

tures oblique, sub-elliptical, or circular, l-120th of an inch in the long

or vertical diameter, with the margin strongly elevated and arching on

the lower or posterior side; lip graduall}- diminishing on the sides,

until it becomes obsolete at the anterior end of the aperture. Inter-

stitial spaces and maculae smooth and concave, wider than the zooecial

apertures, which in some specimens are closed by opercula.

Tangential sections (PI. III., fig. 6a) show that just below the

surface of matured examples the interstitial spaces are filled by a

dense deposit of sclerenchyma, in which the elliptical zooecia are dis-

tinctly defined; their walls are comparatively thick below, and linear

on the upper side. At a lower level the interstitial vesicles are shown.

These are small and form between each pair of zooecia two, often three

rows.

Longitudinal sections (PI. III., fig. 66), passing through the cente 1
'

of a branch, show the irregular axial tube, to which the small or inner

ends of the zooecia are attached. Man3T of the zooecia have the aper-

tures closed, and farther down are crossed by a few exceedingly thin

diaphragms. The interstitial spaces enlarge rapidly and are occupied

by a closely woven vesicular tissue. The vesicles may remain open

to the surface, where a dense interstitial deposit closes them; or, as

was the case in the section figured, this deposit may extend to a

deeper level.

Transverse sections (PL III., figs. 6c and 6a*) clearly show the vari-
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able character of the axial tube. Attached to the tube is a cycle of

from seven to nine somewhat wedge-shaped cells, with very thin walls.

Between these and the more or less dense or thick-walled peripheral

region, is another circle of thin-walled cells. The characters observed

in sections of this kind are very well shown in the figures referred to.

It is not probable that this pretty little species will be confounded

with any associated bryozoan, as none of the small ramose species

known to me in the Kaskaskia Group have the margins of the cell

apertures prominent.

Formation and locality: This is a very common species at Tateville,

Ky., and other localities where the Kaskaskia Group is exposed.

Erratum.—For Fossils in headlines read Bryozoa.

[to be continued.]
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