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CORALS AND BRYOZOANS OF THE LOWER HELDERBERG GROUP.

By JAMES HALL.

An Enumeration and Description of the Corals and Bryozoans

of the Lower Helderberg group ; with references to the

plates and figures of species in vol. vi, paleontology of

New York—unpublished.

In the Twenty-sixth Report on the New York State Museum of Natural

History, the writer communicated a paper on the " Bryozoa and Corals of the

Lower Helderberg Group." This paper was published in pamphlet form, in

May, 1874, and in the full Report in July of the same year. In 1877 it became

necessary to prepare the drawings of these subjects for the Palaeontology of

the State. In commencing this work, it soon became apparent that the previous

publication was very incomplete, and that a careful revision would be required

for many of those species already described. After a study of the entire group

of species, with special instruction given to Mr. Simpson, the draughtsman of

the work, I committed them to his care. The species have been critically

studied by him, and the drawings have been made with a knowledge of the

structure and characters of the fossils. The plates have been lithographed in a

very satisfactory manner preparatory to the final publication.

The results of more recent studies made upon the former collections, and

upon others subsequently obtained, have rendered it necessary to modify the

expressions regarding some of the species previously described, and to designate

a considerable number of new species. The revision of the previous paper,

together with the descriptions of the new species here included, give an expres-

sion of our knowledge of these groups of fossils, up to 1878.

In the enumeration of the species, I have considered it advisable to make

reference to the numbers of the plates and figures, as already arranged and

lithographed for the volume of the Palaeontology which will contain the final

descriptions.

#
*
# The fossils included in this enumeration are designated as Corals and

Bryozoans—the line of demarcation between the two classes, in the genera
Ch^tetes, Trematopora and Callopora being at the present time not

satisfactorily determined.
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STREPTELASMA, Hall.

Streptelasma stricta.

(PLATE I, FIGS. 1-10.)

Streptelasma (Petraia) stricta, Hall. Twenty-sixth Rep. N. Y. State Museum of

Nat. Hist., p. 114. 1874.

ZAPHRENTIS, Raf.

Zaphrentis Rcemeri.

(PLATE I, PIGS. 11-21.)

Zaphrentis Mcemeri, Edwards & Haime. Monog". des Polypiers Fossiles. Paris. 1851.

AULOPORA, Gold/.

AULOPORA ScHOHARLE.

(PLATE II, FIGS. 1-6.)

Aulopora tSchoharice, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 110. 1874.

Corallum consisting of elongate, tubular cells, gradually enlarging to the

aperture, transversely corrugated, longitudinally striated ; increasing sometimes

by one tube budding in a direct line from the basal part of another ; at others two

buds rising at an angle of about 45° from the parent tube. All the tubes, after

budding, assume an erect position and cease growth. Diameter of cell-tubes, at

apertures, a little more than one mm. ; length from five to seven mm.

This species is much smaller than that in the Hamilton group referred to A.

tubceformis Goldf. ; it corresponds more nearly in size to A. serpens var. minor
Groldf., in Petref. Germ., p. 82, pi. 29, fig. 16, but is larger than that figure

;

the extremities of the tubes are more unequal, and the mode of growth and
bifurcations differ.

Formation and localities. In the shaly limestone of the Lower Helderberg

group, at Schoharie and near C larksville, N. Y.

Aulopora tubula, n. sp.

(PLATE II, FIGS. 7, 8.)

Corallum consisting of comparatively short, tubular cylindrical cells, gradually

increasing in size to the aperture
;
generally two buds from each cell, sometimes

three, two laterally and one from the basal portion nearer to the aperture ;

showing spinules in the interior ; transversely corrugated and strongly striated

longitudinally
;
growing in close aggregation from the rapid and repeated bud-

ding. Length of cell-tubes about two mm. ; diameter at the apertures a little

more than one mm. ; diameter at the base nearly one mm.

This species differs from A. Schoharice in its shorter tubes and proportionally

greater diameter, its more frequent gemmation and closer aggregation of growth.

Formation and locality. In the shaly limestones of the Lower Helderberg

group, Schoharie, N. Y.
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aulopora subtenuis, 71. sp.

(PLATE II, FIGS. 9-18
)

Corallum consisting of elongate, slender, tubular cells, very gradually enlarg-

ing to the aperture, generally only a single budding, but sometimes two, and

very rarely three. Cell-tubes straight to the point of budding, when they

abruptly turn to one side. Length about eight mm. ; diameter at aperture one

mm., at smaller end, .75 mm. Sometimes quite strongly corrugated and lon-

gitudinally striated ; surface in some specimens apparently papillose.

This species may be distinguished from A. Schoharice by its more slender

form, greater length, and by its mode of budding. In A. /Schoharice, where
two buds proceed from one tube, they are at about the same • distance from the

aperture, and one on each side of a central line, and the cell ceases to grow
after budding, while in this species the buds are in the centre of the posterior

part of the tube in a direct line, and sometimes two mm. apart. In all the

specimens, so far seen, the apertures do not turn upward after budding, but to

one side.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

AULOPORA ELONGATA, 71. Sp.

(PLATE II, FIGS. 19, 20.)

Corallum consisting of comparatively large, cylindrical, tubular cells, increas-

ing by one or two buds from each cell ; when two, they are bilateral. Length

of tubes about eight mm.; diameter at apertures two mm.; corrugated and

striated longitudinally.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

AULOPORA P^CORNULITES, 71. Sp.

(PLATE II, FIGS. 21, 22.)

Length of tube six mm. ; diameter at the apertures a little less than two mm.

;

surface marked by numerous, comparatively strong transverse annulations, and

by longitudinal striae.

Formation and locality. Lower Helderberg group, near Clarksville. NY.

VERMIPORA, Hall.

Vermipora. serpuloides.

(PLATE II, FIGS. 24-31.)

Vermipora serpuloides. Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 110. 1874.

Corallum ramose, solid, consisting of contiguous, cylindrical tubes, increasing

by interstitial additions. Branches from two to eight mm. in diameter. Tubes
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nearly parallel, sinuous, and marked by transverse lines of growth. Length

reaching fourteen mm. ; diameter at aperture from one-half to nearly one mm.

Dr. Rominger, in his description, speaks of diaphragms and lateral pores,

in a form described by him, but with a careful examination of numerous speci-

mens and transparent sections, I have been unable to find either of these char-

acters in the typical species.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Vermipora robusta, n. sp.

(PLATE II, PIGS. 32, 33.)

Corallum ramose, tubes from six to eight mm. in length, and two mm. in

diameter at the aperture ; diameter of branch seven mm. ; surface marked by

obscure transverse striae and undulations.

This species differs from V. serpuloides in its much larger size and compara-

tively shorter cell-tubes.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

^Vermipora ? tortuosa, n. sp.

(PLATE II, FIG. 23.)

Corallum consisting of elongate cylindrical tubes, increasing by interstitial

additions. Length of single tube four mm. ; diameter at mouth .50 mm. ; sur-

face marked by numerous oblique transverse annulations which give to the tube

a twisted appearance.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

STRIATOPORA, Hall.

Striatopora Issa.

PLATE III, FIGS. 14, 15.)

Striatopora Issa, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist., p. 114. 1874.

Corallum ramose, solid ; bifurcations distant ; diameter of the branches about

ten mm. ; cells polygonal, arising from the centre of the branch, rapidly in-

creasing in size, and quite abruptly curving to the surface ; diameter of the larger

cells at the aperture about two mm. ; cell-walls thick, strongly striated ; mural

pores large, round.

This is the most robust species of this genus yet noticed, and the cells are

large in proportion ; it is not a common form and is generally found in detached
pieces on the weathered surfaces of blocks of limestone.

Formation and, locality. In limestones of the Lower Helderberg group,

Clarksville, N. Y.
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MICHELTNA, Be Koninck.

MlCHELINA LENTICULARIS.

(PLATE III, FiGS. 1, 2, 3, 5.)

Michclina lentiadav'is, Hall. Twenty-sixth Rep N. Y. State Mas. Nat. Hist.,

p. 113. 1S74.

Corallum forming small lenticular bodies, the lower surface the less convex,

and covered with a strongly wrinkled epitheca ; cells large and few, broadly

campanulate ^ partition walls thin, strongly striate longitudinally, with the mar-

gins denticulate—the number of striae and denticulations varying with the size

of the cell.

In a specimen of twenty mm. in diameter, there are about twelve cells, the

larger ones somewhat more than six mm. in diameter. The entire height of the

specimen is about the same as the width.

This is a very small species, seldom attaining a diameter of more than twenty-

five mm. This form with the large cells and their strongly granulose-striate

character, are distinctive features.

Formation and localities. In the shaly limestones of the Lower Helderberg

group, near Clarksville and Schoharie, N. Y.

FAVOSITES, Lamarck.

Favosites Helderbergije.

(PLATES IV, V, VI.)

Favosites Helderbergiw, Hall. Twenty -sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 111. 1874.

Corallum- growing in large, lenticular, depressed-convex or hemispherical

masses, base covered by a strongly wrinkled epitheca. Cell-tubes polygonal,

averaging about one and one-half mm. in diameter, their inner surface showing

evidence of a few strong longitudinal striae, and more frequently above the

mural pores ; mural pores in one or two ranges, comparatively large, circular,

with margins distinctly elevated ; cell-walls thin, but greatly increasing by silic-

ification ; transverse partitions strong, numerous, about three in a space equal to

the diameter of the cell-tube.

In many specimens some of the cell-tubes are larger and less angular than

those surrounding them, being a little more than two mm. in diameter, with

thicker walls. A single specimen from Coeymans Landing has slightly

larger tubes on one portion, while in all the others the cells have the ordinary

characters.

This species differs from the Favosites Niagarensis, which it resembles in the

the size of the cells, in having more numerous diaphragms, and in the mural
pores being on the lateral faces instead of at the angles of the cells.

10
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Formation and localities. In the shaly limestones of the Lower Helderberg
group, near Clarksville, Albany county It is here found weathered out from
the rock and silicified, frequently in masses of a foot or more in diameter. It

is also found in several localities in Schoharie county. Smaller specimens of

what appears to be the same or a closely allied form occur at Cole's quarry,

Herkimer county, N. Y. The species likewise occurs near Cumberland, Md.,
having the cells somewhat smaller than those of New York specimens.

Favosites conica, Hall.

(PLATE III, FIGS. 4, 6, 13.)

Favosites conica, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist., p. 112. 1874.

Corallum forming conical masses; flattened at the base, which is covered with

a strongly wrinkled epitheca. Cells arising from the centre of the base, quite

abruptly curving to the surface, increasing by interstitial additions
;
polygonal;

from four to eight-sided, variable in size, the larger ones being three mm. in

diameter ; dividing walls thin ; mural-pores comparatively large, circular, with

distinctly raised margins, in one, two and sometimes three ranges ; where two

ranges occur, the pores alternate with each other ; where more than two ranges

occur, the arrangement of the pores is more irregular; transverse partitions closely

arranged, two or three in a distance equal to the diameter of a tube.

The conical form of this species, and the inequality of the cells, distinguish

it from every other known Favosites of the New York formations. The speci-

mens are usually from one inch to three inches in diameter.

Formation and locality. In the shaly limestones of the Lower Helderberg
group, near Clarksville, N. Y.

Favosites inexpectans.

(PLATE IX, FIGS. 16, 17.)

ChcBtetes Helderbergi.ee, Hall. Twenty-sixth Rep. N.Y. St. Mus. Nat. Hist, p. 110. 1874.

Not Favosites Helderbergia-, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 111. 1S74.

Corallum ramose ; diameter of branches, ten mm. ; cell-tubes polygonal, very

long and slender, rising from the centre of the branch and gradually curving to

the surface; diameter of the cell-apertures from .50-. 65 mm.; transverse par-

titions very thin ; mural-pores large, one or two series on each face of the tube

walls, which have numerous oblique corrugations.

Formation a>-d localities. In the shaly limestone of the Lower Helderberg

group, at Catskill creek, near Clarksville, and at Schoharie, N. Y.

Favosites sph^ricus.

Choctetes spTiczrica, Hall. Twenty-sixth Rep. N. Y. State Museum Nat. Hist.,

p. 113. 1874.

Corallum forming globose or depressed-globose bodies, composed of minute,

radiating cells, about .35 mm. in diameter, having comparatively thick walls,
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which are perforated at regular distances by large pores, distant from each other

less than the diameter of the tube, generally a single series on each face of the

wall ; transverse plates rather closely arranged.

From the globular form of this small species, and where the external charac-

ters are obscured by shale, it may be mistaken for the species of Astylospon-
gia, found in the same rocks. The largest specimens observed are about four

centimetres in diameter.

Formation and localities. In the shaly limestone of the Lower Helderberg
group, near Clarksville, and Catskill creek, N. Y.

Favosites minimus.

(PLA.TE VII, FIGS. 1-12.)

Favosites? minima, Hall. Twenty-sixth Rep. State Mus. Nat. Hist., p. 113. 1874.

Corallum massive, variable in form. Cell-tubes small, polygonal, generally

hexagonal, from two to thirteen mm. or more in length ; diameter .25-. 35 mm.

;

there are numerous maculae where the cells are larger than the others, being

about .50 mm. in diameter. Cell-walls thin, more or less corrugated and stri-

ated transversely ; septa strong, distant from each other a space equal to two or

three times the diameter of the tube ; mural pores minute, comparatively dis-

tant, a single series on each face of the tube.

This species is very variable in its mode of growth, sometimes occurring in

branching forms, with the cell-tubes commencing at the centre, and gradually

curving upward and outward to the surface ; others are in hemispherical

masses, with a flat base, the tubes radiating from the centre of the base to the

surface ; increasing by interstitial or lateral additions ; sometimes in masses

formed of successive layers as if by interruptions in growth ; it is also found

incrusting crinoid stems and other objects, especially the basal portion of

Lepadocrinus, occurring in layers of sometimes not more than two mm. in

thickness.

It differs from F. proximus in its smaller cell-tubes, the thinner walls, and
the frequent maculae of larger cells.

Formation and localities. Lower Helderberg group, Schoharie, and near

Clarksville, N. Y.

Favosites proximus, n. sp.

(PLATE VII, FIGS. 13-15.)

Corallum forming irregular masses ; cell-tubes polygonal, of nearly uniform

size ; diameter slightly more than .50 mm. ; transverse partitions strong, gen-

erally distant from each other a space equal to twice the diameter of the cell-

tubes, though frequently occurring much closer; mural-pores minute, occurring

in one or two series on each face of the tube.

This species in general appearance is very similar to F. minimus, but may
be distinguished from that species by its larger cells, thicker and smoother cell-

walls and the absence of maculae of larger cells.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.



148 Thirtf-second Report on the State Museum.

CELETETES, Fischer.

Ch^tetes monticulatus, n. sp.

(PLATE VIII, FIGS. 5-7.)

Corallum forming spheroidal masses. Cell-tubes small, polygonal, .35 mm.
in diameter at aperture ; cell-walls thin, strongly corrugated ; transverse parti-

tions slightly thinner than the cell-walls, occurring at irregular intervals, varying

from .35 mm. to eight mm. or even more ; surface having frequent strongly ele-

vated nodes, with cells of the same size as on other parts of the surface, arranged

in intersecting rows.

This species in general appearance is similar to C. colliculatus, but may be
distinguished from that species by its smaller cell-tubes, more numerous nodes,

spheroidal form and difference in septa.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Ch^ITETES COLLICULATUS, n. sp.

(PLATE VIII, FIGS, l^t.)

Corallum hemispheric, base flat or concave, covered by a wrinkled epitheca.

Cell-tubes polygonal, nearly .5 mm. in diameter at the aperture ; surface having

frequent strongly elevated nodes, with cells about the same size as the others

;

septa thin and infrequent.

This species differs from C. monticulatus in form and in the size of cells.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Ch^tetes fruticosus, n. sp.

(PLATE IX, FIGS. 1-8.)

Corallum ramose, solid; branches slender, frequent; diameter generally from

two to two and one-half mm. ; cell-tubes polygonal, arising from the centre of

the branch, and very gradually diverging to the surface ; opening very slightly

oblique to the surface ; five mm. or more in length ; diameter less than .25 mm.

;

cell-tubes thin, apparently slightly corrugated transversely; septa thin, and

very infrequent.

This species can be distinguished from C. abruptus, plate ix, figs. 9-11, by
its more slender branches, which character seems to be constant, but especially

by the manner in which the tubes approach the surface, the thinner and more
infrequent septa.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Chjetetes abruptus, n. sp.

(PLATE IX, FIGS. 9-11.)

Corallum ramose, solid ; branches frequent ; cell-tubes polygonal, small, arising

from the centre of the branch, and gradually diverging till within about two mm.
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from the surface, when they abruptly turn outward, and at this point are gen-

erally constricted, and the cell-walls, previously very thin, become much thicker
;

transverse partitions rare or entirely wanting until after the abrupt turn of the

tubes, when they are numerous ; length of longest cell-tubes six mm. ; diameter

at aperture .25 mm. ; cells of nearly uniform size, frequently spinulose at the

angles.

This species may be easily recognized, when a longitudinal section can be

seen, by the abrupt turn of the cell-tubes to the surface, in which respect it

differs from any other known species of this formation.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Ch^tetes tabulatus.

(PLATE IX, FIGS. 12-15.)

Chcetetes tabulatus, Hall. Illustrations of Devonian Fossils : Corals, plate 37,

tig-s. 16, 19. 1876.

Corallum forming spheroidal or hemispheric masses ; diameter of the largest

specimen seen a little more than four mm. ; tubes arising from the centre of the

base, and increasing by interstitial additions ; diameter at the apertnre about

.50 mm. ; cell-walls thin, transverse ; diaphragms, so far as observed, wanting

;

the cell-walls are strongly and quite regularly corrugated ; the corrugations are

nodose at the angles of the cell-walls ; about fifteen in the space of five mm.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Ch^tetes corticosa.

(PL\TE X, FIGS. 1-10, AND PLATE XIII, FIG. 4.)

Trematopora corticosa. Hall. Twenty-sixth Report IS. Y. State Mus. Nat. Hist.,

p. 105. 1874.

Bryozoum ramose, solid ; branches frequent, diverging at an angle of about

ninety degrees ; diameter of larger branches five mm. ; cells contiguous, gener-

ally pentagonal, hexagonal or apparently oval from thickening of the margins,

arising from the centre of the branch and gradually curving to the surface, in-

creasing by interstitial additions ; septa strong, distant from each other by a

space equal to two or three times the diameter of a cell-tube ; cell-walls thickened

toward the apertures, frequently forming irregular ridges like the miniature

roughened bark of a tree.

This species is easily recognized by its peculiarly roughened 'surface, and
widely diverging branches.

Formation and locality. In the shaly limestones of the Lower^Helderberg
group, near Clarksville, N. Y.

»
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TREMATOPORA, Hall.

Trematopora] (Ch^tetes) densa.

(PLATE X, FIGS. 11-13.)

Trematopora densa, Hall. Twenty-sixth Report N. Y. State Mns. Nat. Hist. y

p. 105. 1874.

Bryozoum ramose, solid ; diameter of larger branches three mm. ; cell-tubes

polygonal, arising from the centre of the branch, and gradually curving to the

surface ; diameter of apertures variable, but averaging about .35 mm. surface,

with occasional maculae where the cells are larger, being about .50 mm. On
well-preserved specimens the angles are frequently spinose ; septa few and only

occurring near the surface.

Formation and localities. In the shaly limestone of the Lower Helderberg

group, at Catskfll creek and near Clarksville, N. Y.

Trematopora [?] constricta.

(PLATE X, PIGS. 14-19.)

Trematopora constricta, Hall. Twenty-sixth Report N. Y. State Mus. Nat. Hist.,

p. 104. 1874.

Bryozoum ramose, hollow, frequently branching ; branches from two to four

mm. in diameter ; thickness of bryozoum about .35 mm. ; cell-tubes oval ; aper-

tures closely arranged in more or less regular, quincunx order, opening obliquely

upward ; margin of upper part of aperture not elevated, of posterior part strongly

elevated, extending over the lower portion and forming a projecting lip. There

are frequent maculae where the cells are larger than in other places, one of them

being equal in size to two ordinary cells, and frequently radiating ; inner sur-

face of the branch (epitheca) strongly wrinkled transversely, and longitudinally

striated by the recumbent position of the cell-tubes.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Trematopora dispersa, n. sp.

(PLATE X, FIGS. 20,21.)

Bryozoum ramose ; branches hollow ; diameter about three mm. ; cell-aper-

tures circular, or slightly oval ; about .30 mm. in diameter ; very irregularly

arranged ; in some parts contiguous, and in other parts there are large spaces

destitute of cells ; margins of apertures very distinctly elevated.

This species differs from T. constricta in the cells being much less oblique,

and much more irregularly arranged.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.
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Trematopora regularis.

(Plate xi, figs. 1-8, and plate xiii, figs. 1-3.)

TVematopora regularis, Hall. Twenty-sixth Rep. N. Y. Stale Mas. Nat. Hist.,

p. 106. 1874.

Bryozoum ramose, solid, slender; branches frequent, widely diverging;

diameter of larger branches about one mm. ; cell-apertures elongate oval,

arranged in longitudinal, parallel lines, alternating, forming a quincunx arrange-

ment ; about eighteen in the space of five' mm. longitudinally
; generally five

rows in the width of a branch, sometimes a short spine at the lower end of

the cell-aperture ; space between the rows of apertures frequently elevated into

a ridge, which in well-preserved specimens has a serrated crest.

This species is easily distinguished by its slender branches and the arrange-

ment of cell-apertures in parallel longitudinal rows, separated by an elevated

ridge.

Formation and locality. In the shaly limestones of the Lower Helderberg

group, near Clarksville, N. Y.

Trematopora ovatipora, n. sp.

(PLATE XI, FIGS. 9, 10.)

Bryozoum ramose, solid, slender ; diameter of the branch about one mm.

;

cell-apertures ovate, about twice as long as wide, arranged in parallel, longi-

tudinal rows; eight cells in the space of five mm. longitudinally; three rows

in the width of a branch ; a short spine at the base of each cell ; margins

slightly elevated, granulose.

This species can be distinguished from T. regularis by its much larger ovate

cells and coarser appearance generally.

Formation and locality. Lower Helderberg group, hear Clarksville, N. Y.

Trematopora canaliculata, n. sp,

(PLATE XI, FIG. 12.)

Bryozoum ramose, solid; diameter one mm.; cell-apertures comparatively

large, oval, distant ; length about .20, and width .10 mm. ; arranged in quincunx

order; space between cell-apertures channeled, leaving their margins elevated.

Always on the margin at the ends of the aperture, and frequently on other parts

of the margin, there is a short, obtuse spine.

This species, in its arrangement of cell-apertures, is very similar to T. rhom-
bifera, but differs from that species by having the cell-apertures much more
distinctly oval, and more widely separated, the space between the cell-apertures

being channeled.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.
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•»

Trematopoka parallela, n. sp.

(PLATE XI, FIGS. 13, 14.)

Bryozoum ramose, solid ; diameter of branches about one mm. ; cell-aper-

tures oval, .30 mm. in length, closely arranged in parallel, longitudinal and

oblique transverse rows ; margins elevated, ornamented with four or five minute

spinules.

This species differs from T. regularis in its larger cell-apertures, which are

more closely arranged, and is without the longitudinal ridge dividing the rows
of apertures.

Formation and locality. Lower Helderberg Group, near Clarksville, N. Y.

Trematopora rhombipera.

(PLATE XI, FIGS. 15-20.)

Trematopora rliombifera, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 103. 1874.

Bryozoum ramose, solid ; diameter of branches from one-half of one mm.

to two mm. ; cell-tubes arising from the centre of the branch and quite abruptly

curving to the surface ; cell-apertures oval or rhomboidal, numerous, contiguous

;

eighteen in the space of five mm. longitudinally, and twenty-four in the same

space transversely ; arranged spirally around the branch in quincunx order ; cell-

walls thin, but frequently thickened by silicification ; in well-preserved speci-

mens serrated on their edges.

Formation and localities. Lower Helderberg group, near Clarksville, and
at Schoharie, N. Y.

Trematopora crassa, n. sp.

(PLATE XI, FIGS. 21, 22.)

Bryozoum forming irregular expansions or hollow branches ; cells .25 mm.
in diameter, circular, irregularly and closely arranged ; margins of apertures

thin, but slightly elevated ; surface marked by frequent maculae, which are des-

titute of cells.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

CALLOPORA, Hall.

Callopora macropora.

(PLATE XI, FIGS. 23-29.)

Callopora macropora. Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 100. 1874.

Bryozoum ramose, solid, slender, from one to two mm. in diameter ; branches

comparatively infrequent, widely diverging ; cell-apertures elongate, oval, or

polygonal, variable in size, margins elevated, intercellular spaces narrow

;

frequently the cells are contiguous, intercellular pits small, angular
;
generally

only a single range ; cell-margins frequently spinulose at the angle.
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This is a very distinct and well-marked species, characterized by its large cells

and slender branches. A single branch, apparently belonging to the species,

has been found in the Niagara shale at Lockport.

Formation and localities. In the shaly limestone of the Lower Helderberg
group, at Catskill, Greene county ; near Clarksville, and at Schoharie, N. Y.

Callopora macropora, var. signata, n. var.

(PLATE XI, FIGS. 30, 31.)

Trtmatopora signata. Hall. Twenty-sixth Rep. of the N. Y. State Mus. Nat. Hist.,

p. 104. 1874.

This variety differs from the usual form of C. macropora in the more dis-

tinctly polygonal cell-apertures, and in having but very few intercellular pits.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Callopoba heteropora.

(PLATE XI, FIGS. 32, 34, AND PLATE XIII, FIGS. 5-8.)

Callopora heteropora, Hall. Twenty-sixth Rep. of the N. Y. State Mus. Nat. Hist.,

p. 102. 1874.

Bryozoum ramose, solid ; branches one mm. in diameter ; cell-apertures oval,

about .25 mm. in length, irregularly arranged, distance from each other varying

from contiguity to the length of an aperture ; cell-margins elevated, and in

well-preserved specimens spinulose ; intercellular spaces occupied by minute,

angular pits, of about .15 mm. in length.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Callopora unisplna.

(plate XI, FIGS. 35-39 and ? 40, 41.)

Callopora unispbia, Hall. Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 101. 1874.

Bryozoum ramose, solid ; diameter of the larger specimens two mm. ; branches

infrequent, widely diverging ; cell-apertures oval ; length about .25 mm ; width

a little more than half the length ; distance from each other varying from con-

tiguity to a little more than twice their width ; cell margins elevated, and

generally having, at the base of each aperture a comparatively large, obtuse

spine, though this feature is by no means invariable—in some specimens but

few of the cells having spines ; intercellular spaces occupied by small polygonal

pits, in from one to three ranges, with sharply elevated margins.

Formation and localities. In the shaly limestone of the Lower Helderberg

group, at Catskill creek, and near Clarksville, N. Y.
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Callopora cellulosa, n. sp.

(PLATE XII, PIGS. 7-9, AND PLATE XIII, FIG. 9.)

Bryozoum ramose, solid, branching infrequently ; diameter of larger branches

about four mm. ; cell-tubes arising from the centre of the branch, gradually

diverging, curving outward to near the surface, when they turn quite abruptly

to the surface; diameter at aperture about .15 mm.; apertures irregularly

arranged, the distance from each other varying from contiguity to two or more

times their diameter ; margins elevated ; intercellular spaces occupied by small

polygonal pits, generally in two, occasionally three ranges ; margins elevated ;

in well-preserved specimens the margins of both the cells and intercellular pits

have small, short spines.

Formation and locality. In the shaly limestone of the Lower Helderberg
group, near Clarksville, N. Y.

Callopora fistulosa, n. sp.

(PLATE XII, FIGS. 1-6.)

The surface of this species very much resembles Callopora cellulosa, but

differs in having frequent large openings which continue to the centre of the

branch ; the space surrounding the opening being much elevated and strongly

striated. It may be a different mode of growth of the preceding species.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Callopora perelegans.

(PLATE XII, FIGS. 10-17.)

Callopora peielegans, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 102. 1874,

Bryozoum ramose, solid ; branches very frequent, not widely diverging

;

diameter from three to seven mm. ; cell-tubes commencing in the centre of the

branch, gradually enlarging and curving to the surface ; length of tubes three

mm. ; diameter at aperture nearly .50 mm. ; circular, or sometimes slightly

subangular at their junction with the intercellular pits ; distance from each

other varying from contiguity to more than their diameter ; cell-margins elevated,

and occasionally, in well-preserved specimens, spinulose ; intercellular spaces

occupied by comparatively large, polygonal pits, in from one to three ranges,

variable in size and shape ; frequently, where only one range occurs, the length

is more than twice the width ; the transverse septa across the intercellular

spaces are very regular and distinct.

This species is very similar to Callopora elegantula of the Niagara group,

differing from it only in its more marked intercellular pits.

Formation and locality. In the shaly limestones of the Lower Helderberg

group, near Clarksville, N. Y.
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Callopora Hyale.

PLATE XII, PIGS. IS, 19.)

Callopora Hyatt, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist,, p. 100. 1874.

Bryozouin ramose, branches hollow ; surface marked by comparatively large,

circular, or slightly oval cell-apertures w"hich are irregularly arranged, with fre-

quent macules destitute of cells. Intercellular spaces with small- shallow angu-

lar pits, sometimes three or four between the apertures.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Callopora venusta.

(PLATE XII, FIGS. 20-24.)

Cattopora venusta, Hall Twenty-sixth Rep. N.Y. State Mus. Nat. Hist., p. 101. 1874.

Bryozoum ramose, hollow ; branches infrequent, widely diverging, from three

to seven mm. in diameter; thickness of bryozoum about .50 mm. ; cell-aper-

tures oval, about .20 mm. in length, width one-half the length ; distance from

each other generally equal to the width ; arranged in a more or less regular

quincunx order ; cell-margins elevated ; intercellular space channeled, having

generally a single series of angular pits, the margins of which are but slightly

elevated ; frequently they are so indistinct that the 'intercellular space presents

only a smooth, channeled appearance. There are occasional maculae destitute

of cells ; inner surface of the branches marked by strong, concentric wrinkles,

and by fine, longitudinal lines made by the recumbent portions of the cell-tubes.

This species presents somewhat the appearance of C. cellulosa, but is easily

distinguished from that species by its oval cells, their closer and more regular

arrangement, the single series of intercellular pits and the hollow branches—
that species being solid.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Callopora oculipera, n. sp.

(PLATE XIII, FIG. 10.)

Bryozoum ramose, solid ; diameter of branches one mm. ; cell-apertures

broadly oval; length about .30 mm., quite regularly arranged in longitudinal

rows, distant from each other less than the length of an aperture ; margins thin
;

the slightly elevated space between the apertures occupied by minute angular

pits, in one or two series, between adjacent apertures.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.
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Callopora maculosa.

(PLATE XIV, PIGS. 1-8.)

Trematopora ponderosa, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 106. 1874.

Trematopora maculosa, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 106. 1874.

Bryozoum lamelliform, free or incrusting, generally occurring in masses com-

posed of numerous successive layers of growth ; thickness of separate layers

from less than one mm. to three mm. or more ; celluliferous on one side ; lower

surface covered by an epitheca, with strong concentric wrinkles and radiating

striae ; cell-tubes round or oval, generally opening at right angles to the sur-

face ; diameter of apertures about .25 mm. ; distance from each other a little

less than the diameter of the aperture, with frequent maculae destitute of

cell-apertures, the cells around these being larger than the ordinary cells, fre-

quently radiating, and opening obliquely ; cell-margins elevated ; on the thinner

fronds and near the margins of others, the cells open quite obliquely, the poste-

rior margin frequently extending over and constricting the aperture, forming an

elevated, projecting lip, and sometimes presenting very much the appearance

of a Ceramopora. Intercellular spaces channeled, smooth or rugulose from

the intercellular pits ; sometimes the pits themselves are visible. In a vertical

section the intercellular spaces are shown to be strongly vesiculose, the trans-

verse septa being arched.

A critical study of numerous specimens has shown that the species originally

described as Trematopora ponderosa and T. maculosa are not distinct, and the

internal structure of both are like typical forms of Callopora.
Formation and localities. In the shaly limestones of the Lower Helderberg

group, at Catskill creek, and near Clarksville, N. Y.

Callopora ponderosa.

(PLATE XIV, PIGS. 9-12.)

Callopora ponderosa, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist.,

p. 103. 1874.

Bryozoum explanate, either free or incrusting, generally growing in large

masses composed of numerous successive layers ; thickness of separate layers

two mm. or more ; lower surface covered by an epitheca, marked by strong,

concentric wrinkles and radiating striae ; cell-apertures round, .25 mm. in

diameter, distance from each other variable, frequently less than their diameter
;

cell-margins thin, elevated, having one or more comparatively large spines,

causing the surface of well-preserved specimens to present an echinate appear-

ance ; intercellular spaces occupied by minute polygonal pits, in from one to

three ranges.

F&rmat-ion and locality. In the shaly limestones of the Lower Helderberg

group, at Schoharie, N. Y.
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Callopora parasitica, n. sp.

(PLATE XIV, FIGS. 13-18.)

Bryozoum foliate, incrusting or free ; width of largest specimen seen, twenty

mm. ; thickness .50 mm. ; cell-tubes at first oblique, but opening directly

upward ; apertures comparatively large, nearly oval, very slightly angular, about

.20 mm. in length, .15 mm. in width ; cell-margins elevated, frequently spinose

at the angles ; distance from each other varying from two to three times their

width ; intercellular spaces occupied by polygonal pits, with distinctly elevated

margins, in from one to three series ; lower surface covered with an epitheca

marked by strong, concentric rugae, and by radiating striae formed by the

recumbent portions of the cell-tubes.

Formation and locality. In the shaly limestone of the Lower Helderberg

group, near Clarksville, N. Y.

LICHENALIA, Hall.

LlCHENALIA TORTA, n. Sp.

(PLATE XV, FIGS. 1-7, AND PLATE XIII, FIGS. 17, 18.)

Bryozoum a thin lamellose expansion, celluliferous on one side ; lower surface

covered with an epitheca marked by concentric wrinkles and by fine concentric

striae ; cell-tubes comparatively large, radiating from the centre to the margin

;

cylindrical, gradually enlarging to the aperture ; recumbent, and nearly parallel

with the surface for the greater part of their length ; near the apertures bending

quite abruptly upward, and opening slightly oblique to the surface ; length of

cell-tubes from one to four mm. ; diameter at aperture nearly .5 mm., arranged

in intersecting rows ; intercellular space channeled ; sometimes a slight ridge

runs from the anterior portion of one cell to the posterior portion of another.

Where the cell-tubes are worn away, the surface is covered by fine, sharp, reg-

ular striae, which become slightly nodose in crossing the concentric lines.

There are frequent nodes on the surface of well-preserved specimens.

A specimen showing the cells well preserved is very rarely found, the usual

condition being with the cells entirely removed, and showing the concentric and

radiating striae.

This species can be distinguished from L. distans, plate xv, figs. 8, 9, by its

larger, circular cell-apertures, and their more regular arrangement.

Formation and localities. Lower Helderberg group, near Clarksville, and
Schoharie, N. Y.

LlCHENALIA DISTANS, U. Sp.

(PLATE XV, FIGS. 8, 9.)

Bryozoum foliate, incrusting or free ; about .65 mm. in thickness ; cellulif-

erous on one side ; lower surface covered by a wrinkled epitheca ; cell-apertures
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small, oval, or suboval ; margins elevated; length about .30 mm., irregularly

arranged

.

This species is very similar, in general appearance, to L. torta (plate xv,

figs. 1-7), but may be distinguished from that one by its smaller and irregularly

arranged oval pores.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

LlCHENALIA DISSIMILIS, n. Sp.

(PLATE XV, FIGS. 10-13.)

Bryozoum consisting of large, irregularly undulating, foliate expansions, of

one mm. or more in thickness ; width of largest specimen observed 120 mm.

;

celluliferous on one side ; lower surface covered by a wrinkled epitheea ; cells

arising from the epitheea, and opening very obliquely to the surface, frequently

alternating, arched and imbricating ; slightly longer than wide ; length about

.65 mm.

This species, in its cell-apertures, is very similar to Alveolites, and may
possibly belong to that genus.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

CERAMOPORA, Hall

Ceramopora labeculoidea, n. sp.

(PLATE. XVI, FIGS. 1, 2.)

Bryozoum small, circular, very thin; cells commencing in the centre and

radiating nearly to the margin, comparatively large, cylindrical or nearly so,

very oblique to the surface, .25 mm. in diameter at the aperture ; apertures

arched, arranged in alternating and imbricating series. The bryozoum for a

short distance from the margin is free from cells and undulating ; lower surface

covered by an epitheea, and concentrically wrinkled.

This species differs from C. niacidata (plate xvi, figs. 5-11), in being much
thinner, the cells proportionately larger, more oblique and radiating from the

centre to the margin without maculae of larger cells. It bears a very close

resemblance to C. labecula of the Niagara group, and may belong to that

species.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Ceramopora parvicella, n. sp.

(PLATE XVI, FIGS. 3, 4.)

Bryozoum thin, foliate, incrusting, celluliferous on one side. Cells consisting

of very oblique, subcylindrical tubes, opening rectangularly to the plane of the

surface, having frequent maculae where the cells are larger than in other por-

tions ; diameter of ordinary cell-tubes at aperture .25 mm., of the larger ones

.3 mm. ; apertures arched or triangular, arranged in alternating and imbri-
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eating series ; lower surface covered by an epitheca which is strongly wrinkled

concentrically, and having fine, radiating lines formed by the recumbent portion

of the cell-tubes.

This species differs" from C. maculuta, plate xvi, figs. 5-11, in being incrust-

ing, the frond much thinner, the cells smaller, more oblique and not radiating

from a centre.

Formation awl locality. Lower Helderberg group, near Clarksville, N. Y.

Ceramopora maculate.

(PLATE XVI, FiGS. 5-11.)

Ceramopora macnlata, Hall. Twenty-sixth Rep. N. Y. State Mas. Nat. Hist.,

p. 108. 1874.

Bryozoum discoidal, flattened or concave on the lower side, covered by an

epitheca having strong concentric wrinkles. Cells polygonal, radiating from the

centre ; diameter at aperture one-half of one millimetre ; there are frequent maculae

where the cells are larger—about once and one-half as large as those on other

portions; cell-walls sometimes slightly elevated at the angles, forming low spine-

like projections at the centre of the disc ; the cell-tubes in the central portions

are at right angles to the surface, becoming more oblique as they approach

the margin, where they are nearly rectangular to the central ones; the diame-

ters of the discs vary from six to forty mm. ; thickness of the larger specimens

.from two to three mm.

This species resembles C. imbricata of the Niagara limestone, but differs in

the less distinctly hooded apertures ; the maculae are more obscure and less

strongly divided and radiate, and it also grows to a much larger size.

Formation and localities. Lower Helderberg group, Clarksville and Scho-

harie, N. Y.

Ceramopora (Berenicea) maxima.

(PLATE XVI, FIG. 12.)

Ceraiwvpora (Berenicea) maxima, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat.

Hist., p. 109. 1874.

Bryozoum of a depressed-convex form, composed of cells which radiate from

the centre of the disc, and open laterally, being nearly at right angles to the

plane of the disc at the centre, and becoming more prone as they approach the

margin ; apertures irregularly hexagonal, somewhat elongated from the projec-

tion of the lower margin ; diameter of aperture about one mm. ; cell-walls thick,

obscurely striate inside ; their margins, at the angles of the cells, prolonged in

a spine-like process ; lower surface unknown.

The single specimen found measures eighteen mm. in diameter; it has

the general features of those Palaeozoic species usually referred to Berenicea,
but is much larger than their usual size. It resembles a Michelina with very
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small cells ; but on examination its characters are more like those of a Bryozoan,
especially the projections at the angles of the cell-walls.

Formation and locality. In the shaly limestone of the Lower Helderberg
group, at Schoharie, N. H.

PALESCHARA, Hall.

PALESCHARA ? RADIATA, U. Sp.

(PLATE XVI, FIGS. 13, 14.)

Bryozoum consisting of a thin expansion incrusting other bodies. Cells polyg-

onal, contiguous, oblique ; apertures about .25 mm. in diameter ; irregularly

arranged, radiating from a central point.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Paleschara incrustans.

(PLATE XVI, PIGS. 15-22, ? 24.)

Paleschara incrustans, Hall. Twenty-sixth Rep. N. Y. State Mug. Nat. Hist.,

p. 106. 1874.

Bryozoum growing in Flustra-like expansions ; incrusting. Cell-apertures

polygonal, about .65 mm. in diameter ; occasionally there are maculae where

the cells are slightly larger ; cell-walls thick, their margins sometimes elevated

at the angles of the apertures into obtuse projections, which are not sufficiently

long to be characterized as spines.

The mode of growth is not dissimilar from that of a recent Flustra in its

earlier stages, but the cells are less regularly arranged, and the whole has a

stronger and firmer aspect.

Formation and locality. In the shaly limestones of the Lower Helderberg
group, near Clarksville, N. Y.

Paleschara? bilateralis, n. sp.

(PLATE XVI, FIGS, 22. 23.)

Bryozoum membraniform ; fronds large, very thin, celluliferous on both sides

;

mesial plate or epitheca wrinkled, and with fine transversely concentric lines.

Cells very slightly elevated, and a little oblique ; variable in size, form and

arrangement, from quadrangular to polygonal, generally longer than wide, with

maculae where the cells are larger than in other portions of the frond ; length

of the ordinary cell-apertures about .30 mm. ; of the larger ones about .75 mm.

;

sometimes the length is equal to twice the width.

This is a distinct and very easily recognized species ; the cells have sometimes

a very regular arrangement, proceeding from a certain point in straight rows,

slightly diverging, other similar rows coming in between ; when having this

regularity, the sides of the cells are parallel, and the angles nearly rectangular

;
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at other times the arrangement is very irregular, as also the form and size of the

cells. Only two specimens have thus far been found, and both are fragments,

so that the entire form is unknown ; these fragments are each about twelve cen-

timetres long and three centimetres wide.

f£ Formation and locality. Lower Helderberg group, Clarksville, N. Y.

STICTOPORA, Rail.

Stictopora papillosa, n. sp.

(PLATE XIII, FIGS. 12, 13.)

Bryozoum ramose. Branches moderately flattened, transverse section elon-

gate-oval or lenticular in outline ; width of branch two mm. ; thickness at the

middle one mm. Cell-apertures circular, about .20 mm. in diameter, generally

arranged in longitudinal rows ; distant from each other less than the diameter

of an aperture ; margins distinctly elevated and sloping.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

ESCHAROPOBA, Hall.

ESCHAROPORA LIFvATA.

(PLATE XVII, FIGS. 1-6.)

EscMropora lirata, Hall. Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 100. 1874.

Bryozoum small, ensiform, gradually enlarging from an obtusely pointed

striated base, for a short distance, the sides then becoming nearly parallel

;

width from one and a half to two mm.; transverse section lenticular in form
;

celluhferoiis on both sides; a thin epitheca dividing the cells of the two sides.

Cell-apertures large, arranged in longitudinal rows—five or six rows on each

side ; apertures elongate-oval ; three in the space of one mm. longitudinally, and

five in the same space transversely ; the cells of the two outer rows larger than

the others ; longitudinal partitions thick, elevated, granulose ; transverse parti-

tions thin, deeply depressed, widening at the junction with the longitudinal par-

titions, and having a pore on the expanded portion.

This species differs from E. tenuis (plate xvii, figs. 7-13), in its smaller size,

proportionally larger cells, and the peculiar lirate appearance given to it by the

thick elevated walls separating the longitudinal rows of cell-apertures.

Formation and locality. In the upper shaly portions of the limestones of

the Lower Helderberg group, Clarksville, N. Y.

ESCHAROPORA TENUIS.

(PLATE XVII, FIGS. 7-13.)

JSscharoj)ora tenuis, Hall. Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 99. 1874.

Bryozoum consisting of thin, elongate, narrow stipes, with a striated base

;

gradually enlarging from an obtuse point to a short distance above the com-

11
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inencenient of the celluliferous portion, when the sides become parallel ; cellu-

liferous on both sides. Cells arising obliquely from a thin, mesial lamina; aper-

tures oval, rhomboidal, and occasionally hexagonal ; on the central portion of

the stipe the cells are of nearl}1
- uniform size, and arranged in longitudinal rows

;

there being fifteen cell-apertures in the space of five mm. longitudinally, and

twenty in the same space transversely ; longitudinal partitions thicker than the

transverse. On the marginal portion the cells are larger, proportionally longer,

more irregularly arranged and oblique to the others.

The transverse partitions widen at their junction with the longitudinal parti-

tions, and frequently have a pore on the expanded portion. A single specimen

has nodes similar to E. nebulosa.

Formation and localities. In the shaly limestones of the Lower Helderberg
groups, Albany and Schoharie counties, N. Y.

EsCHAROPORA NEBULOSA.

(PLATE XVII, FIGS. 14-16.)

Escharopora nebulosa, Hall. Twen':y-sixth Rep. N.Y. St. Mas. Nat. Hist., p. 99. 1874.

Bryozoum a thin foliate expansion, having a striated base ; becoming abruptly

wider and thinner at the commencement of the celluliferous portion ; cellulifer-

ous on both sides. Cells arising obliquely from a thin, mesial lamina, arranged

in parallel, longitudinal rows, rarely interrupted by intercalation of new rows,

and then diverging slightly ; apertures oval or quadrangular, occasionally hex-

agonal, a little longer than wide ; twelve in the space of five mm. longitudinally,

and eighteen in the same space transversely ; longitudinal partition walls thin,

rounded on the edges ; transverse partitions thinner and depressed ; the surface

is marked by numerous nodes where the cells are larger than on other portions

of the frond ; thickness of the frond one and one-half mm. ; width of the largest

specimen observed more than fifty mm.

This species differs from E. tenuis, pi. xvii, figs. 7-13, in its greater breadth,

nodulose surface, and the proportionally shorter cell-apertures.

Formation and localities. Lower Helderberg group, Catskill creek and

Clarksville, N. Y.

ESCHAROPORA ( ? PALESCHARA) BIFOLIATA.

(PLATE XVII, FIGS. 17, 18.)

PaUncTiara bifoliata, Hall. Twenty-sixth Rep. N.Y. St. Mus. Nat. Hist
, p. 107. 1874.

Bryozoum growing in broad, foliate expansions, celluliferous on both sides.

Cells arising obliquely from a mesial lamina ; thickness of frond slightly more

than one mm.
;
greatest width of an imperfect frond eighty mm. ; cell-apertures

rhomboidal or hexagonal, appearing oval on worn surfaces ; diameter of aper-

ture .25 mm.; there are frequent nodes having slightly larger cells than the

other portions ; cell-walls thin ; cells more or less regularly arranged in undu-

lating intersecting lines.
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This species can be distinguished from E. nebulosa (plate xvi, figs. 14-16),

to which it bears some resemblance, by its rhomboidal or hexagonal cells, with

equally thick walls ; equal length and width, and the absence of the regular

longitudinal arrangement of cells, which is characteristic of that species.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

FENESTELLA, Lonsdale.

Fenestella compacta, n. sp.

(PLATE XVIII, FIGS. 1-3.)

Bryozoum cup-shaped. Branches strong ; eight and nine in the space of five

mm. ; on non-poriferous side flattened, obscurely striated and much enlarged

below the bifurcations, which are infrequent.

Dissepiments strong, from one-half to equal thickness of the branches ; seven

in the space of five mm., expanding at their junction with the branches ; rounded

and depressed on both poriferous and non-poriferous sides.

Fenestrules oval or subquadrangular, width less than that of the branches.

Cell-pores small, round, in two or three ranges ; sometimes the third range

extends but a short distance below the bifurcations, occasionally extending nearly

to the next bifurcation below ; distance of pores from each other equal to or

greater than the diameter, opening directly upward ; margins elevated, and

indenting the boarder of the fenestrule.

Formation and locality. Lower Helderberg group, Clarksville, N. Y.

Fenestella arta, n. sp.

(PLATE XVIII, FIGS. 4-9.)

Bryozoum cup-shaped, undulating. Branches strong, varying in width ; from

five to nine in the space of five mm. ; on non-poriferous side round, frequently

slightly angular, apparently smooth, enlarging very much below the bifurcations,

being frequently double the width of the branches just above.

Dissepiments from one-half to two-thirds the thickness of the branches imme-

diately above the bifurcations; six in the space of five mm., expanding at their

junction with the branches, angular on non-poriferous side, rounded and slightly

depressed on poriferous side.

Fenestrules small, varying in form from subquadrangular to oval ; width from

one-fourth to two-thirds that of the branches, appearing much smaller and fre-

quently scarcely perceptible on poriferous side.

Cell-pores in two and three ranges ; always three ranges immediately below the

bifurcation, the third range sometimes extending but a short distance, at others

nearly to the bifurcation below; pores small, round, or slightly oval; three in

the space of a fenestrule ; distance from each other equal to or greater than

their diameter, opening directly upward ; where there are three ranges of pores,

the openings of the two outer ranges are oblique to the axis of the branch

;
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cell-margins elevated, and indenting the borders of the fenestrule ; space

between ranges of pores strongly striated on well-preserved specimens.

Formation and locality. Lower Helderberg group, Clarksville, N. Y.

Fenestella paxillata, n. sp.

(PLATE XVIII, FIGS. 10-12.)

Bryozoum flabellate or funnel-shaped. Branches, compared with the size of

frond, slender; five or six in the space of five mm. ; bifurcations distant;

branches on non-poriferous side flattened, striated ; striae fine, from four to seven

on a branch ; for a short distance below the bifurcation is a broad, shallow,

groove, extending less distinctly and narrower nearly the whole length of the

branch.

Dissepiments four in the space of six mm. ; width about two-thirds that of

the branches, rapidly expanding at their junction with the branches ; on non-

poriferous side they are on the same plane as the branches ; on poriferous side

depressed.

Fenestrules oval to subquadrangular ; a little more than twice as long as

wide ; width slightly more than that of the branches.

Cell-pores in three ranges, except for the distance of about two fenestrules

below the bifurcations, where there are four in this space; the two central

ranges are very close together and alternating, and open directly upward ; the

ranges on the sides are distant from the central range or ranges, and open so

directly outward that, in looking perpendicularly upon the specimen, they are

scarcely visible ; margin of cells but very little elevated ; six in the space of a

fenestrule.

On account of the distant bifurcations, the branches run directly parallel for

some distance, without increasing in size, which gives to the frond a peculiarly

rigid appearance, distinguishing it from any other species.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella compressa, n. sp.

(PLATE XVIII, FIGS. 11-18.)

Bryozoum funnel-shaped. Branches, five in the space of five mm., much en-

larged near the frequent and irregular bifurcations ; on the non-poriferous side

branches round, with fine but distinct striae, which are frequently finely granu-

lose ; five or six on a branch.

Dissepiments about one-half as wide as the branches, granulose-striate, slightly

expanding at their junction with the branches, occurring at irregular intervals,

averaging about four in the space of five mm.

Fenestrules very variable in shape, from elongate-ovate to broadly oval or

subquadrangular; width about one and one-half greater than that of the

branches ; length from two to three times the width.
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Cell-pores in from two to four ranges ; immediately below the bifurcations

there are occasionally four ranges, for the distance of one and one-half or two

fenestrules there are three ranges, and for the remainder of the distance to the

next bifurcation there are two ; where three and four ranges occur, the branch

is flattened on the top, and much wider than in the other portion ; the central

range or ranges open directly upward, the others directly outward, so that where

three ranges occur, in looking directly upon the specimen, the two outer ranges

are scarcely perceptible. Pores large, round, closely arranged, five in the space

of a fenestrule ; cell-margins thin, but very slightly elevated ; space between

ranges of pores and dissepiments obscurely, tortuously striated.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella (Polypora) Lil^ia.

(PLATE XVIII, FIGS. 19, 20.)

Polypora Libia, Hall. Twenty-sixth Rep. N. Y. State Mus. Nat. Hist., p. 96. 1874.

Bryozoum fan-shaped. Branches moderately strong, seven or eight in the

space of five mm. ; on non-poriferous side rounded, striated ; striae obscure.

Dissepiments one-half the width of the branches, five or six in the space of six

mm., enlarging at their junction with the branches.

Fenestrules subquadrangular to oval ; width varying from equal to the branches

to one-half greater ; length from two to two and one-half times the width.

Cell-pores in from two to four ranges, large, oval, contiguous, alternating, and

forming on the broader part of the branch, oblique intersecting rows; margins

very slightly elevated
;
generally, on the dissepiment near the junction with the

branch, there is a single cell-pore, and occasionally the entire dissepiment is

poriferous.

Formation and localities. Lower Helderberg group, Schoharie, and near

Clarksville, N. Y.

Fenestella Eudora, n. sp.

(plate XIX, FIGS. 3-10 and ? 1, 2.)

Bryozoum fan-shaped ; stipe at base nearly one mm. in diameter. Branches

moderately strong near base, becoming more slender above ; bifurcations fre-

quent and irregular below, becoming more distant above ; on non-poriferous side,

branches rounded, striated ; striae obscure, from five to seven on a branch ; from

eight to ten branches in the space of five mm.
Dissepiments, five in the space of five mm. ; width not quite one-half that of

the larger branches, expanding at their junction with the branches ; on porifer-

ous side of frond slightly depressed, striated.

Fenestrules quadrangular, variable in width, but generally about as wide

as the branch; the more slender the branch, the narrower the fenestrules;

length from one and one-half to three times the width.
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Cell-pores in two ranges, broad-oval or round, very closely arranged, opening

slightly obliquely outward, and but very slightly upward ; from four to six in

the space of a fenestrule; cell-margins thin, elevated, slightly indenting the

border of the fenestrule
; pores in the opposite ranges alternating ; space between

ranges of pores not carinated in some cases, in others very slightly carinated, or

obtusely angular ; obscurely striated, and occasionally a line of obscure nodes.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella iEsYLE, n. sp.

(I'LATE XIX, FIGS. 11-13.)

Bryozoum fan-shaped. Branches slender, rapidly diverging ; from eight to

ten in the space of five mm., but very slightly enlarging below bifurcations,

which are frequent and irregular.

Dissepiments slender, from one-half to two-thirds the width of the branches

;

six in the space of five mm., but slightly expanding at their junction with the

branches.

Fenestrules variable in size and shape, generally subquadrangular ; width

varying from once to three times that of the branches
;
poriferous side unknown.

Formation and locality. Lower Helderberg group, near Clarksville. N. Y.

Fenestella Idothea, n. sp.

(PLATE XIX, FIGS. 14, 15.)

Polypora elegans 9 Hall. Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 97. 1874.

Bryozoum palmate. Branches moderately strong, rounded, frequently and

irregularly bifurcating ; non-poriferous side unknown.

Dissepiments slender ; width from less than one-half that of the branches to

nearly equal ; six in the space of five mm., scarcely expanding at their junc-

tion with the branches.

Fenestrules variable in shape, mostly subquadrangular ; width slightly more

than that of the branches ; length from once and one-half to twice the width.

Cell-pores in two alternating ranges, opening nearly directly outward ; open-

ings circular or slightly oval ; distance from each other equal to their diameter

;

three in space of a fenestrule ; margins slightly elevated, scarcely indenting the

borders of the fenestrules ; space between ranges of pores not carinated ; rounded

;

tortuously striated ; dissepiments also striated.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y„

Fenestella Alth^ia, n. sp.

(PLATE XIX, FIGS. 17-19.)

Bryozoum—only fragments have been so far observed, so that the form of the

whole frond is not certainly known. Branches slender ; bifurcations compara-
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tively distant, irregular ; from seven to nine branches in the space of five mm.

;

on non-poriferous side rounded, striated ; striae fine, distinct ; from three to

seven on a branch.

Dissepiments slender, frequently oblique to the branch ; four in the space of

six mm., expanding at their junction with the branches, the expansion extend-

ing but a very slight distance from the branches.

Fenestrules subquadrangular ; width varying from equal to two or three times

that of the branches.

Cell-pores in two and three ranges ; the central range opens directly upward,

the two outer ranges nearly directly outward ; cell-openings oval, five in the

space of a fenestrule ; distance from each other less than the diameter of an

opening ; margins scarcely elevated ; at the junction of a dissepiment and branch

there is frequently a cell-opening on the expanded portion of the dissepiment.

This species has, in some respects, very much the appearance of F. crebripora,

but is of a much coarser growth, differing also in the number of ranges of pores.

Formation and locality. Lower Helderberg group, Albany county, N. Y.

Fenestella crebripora.

(PLATE XX, ITGS. 1-3.)

Fenestella crebripora, Hall. Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 95. 1874.

Bryozouni, form unknown—this species having been seen only in fragments.

Branches slender, distant ; eight in the space of five mm. ; on non-poriferous

side rounded, striated, striae fine, indistinct ; bifurcations moderately distant.

Dissepiments very slender, oblique to the branches, six in the space of five mm.
Fenestrules subquadrangular ; width from once and one-half to twice that of

the branches, length frequently double the width.

Cell-pores in two ranges, large, oval, distance from each other less than their

diameter, four in the space of a fenestrule, opening outward obliquely to the axis

of the branch ; margins not elevated ; at the junction of the dissepiment with

the branch, there is frequently a triangular cell-pore in the expanded portion of

the dissepiment, opening directly upward ; space between cell-apertures not

carinated, though sometimes angular ; finely striated ; dissepiments also striated.

Formation and locality. Lower Helderberg group, Albany county, N. Y.

Fenestella Sylvia.

(PLATE XX, FIGS. 4-7.)

Fenestella Sylvia, Hall. Twenty-sixth Rep. N. Y. St. Mils. Nat. Hist., p. 86. 1874.

Bryozoum large, funnel-shaped, rapidly spreading and radiatingly undulating.

Branches very slender, closely arranged, twelve in the space of five mm. ; non-

poriferous side rounded, striated, striae distinct, from three to five on a branch

;

sometimes the central striation is so large as to give a carinated appearance to

the branch ; bifurcations distant.
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Dissepiments slender, from one-half to two-thirds the width of the branch

;

nine to ten in the space of five mm., expanding at their junction with the branches

;

on non-poriferous side rounded, on poriferous side angular.

Fenestrules small, subquadrangular to oval ; width from equal to the branch

to one-half greater ; length from equal to the branch to twice its width.

Cell-pores in two ranges, small, round ; opening outward, at an angle of about

45° ; three in the space of a fenestrule ; margins elevated, slightly indenting the

borders of the fenestrule ; space between ranges of cell-pores angular, but not

carinated ; striated, and having in the centre a line of nodes.

Formation and locality. In upper layers of shaly limestones of the Lower
Helderberg group, near Clarksville, N. Y.

Fenestella Philia, n. sp.

(PLATE XXj FIGS. 9-11.)

Bryozoum fan-shaped, undulating. Branches slender, closely arranged near

base, becoming more distant above ; from twelve to sixteen in the space of five

mm. ; on non-poriferous side rounded or slightly angular, apparently smooth.

Dissepiments from two-thirds to nearly equal the width of branches ; nine in

the space of five mm., not enlarging at their junction with the branches ; on non-

poriferous side rounded, and on the same plane as the branches ; on poriferous

side angular and depressed.

Fenestrules subquadrangular, variable in width, length from two to two and

one-half times the width.

Cell-pores in two ranges, small, round or slightly oval ; distance from each

other greater than their diameter, three in the space of a fenestrule, opening

nearly directly outward, except when occurring opposite the dissepiment, where

they open nearly directly upward ; space between ranges of pores carinated,

carina but little elevated, and having a line of nodes on the top ; nodes distinct,

sharp, and about equal in number to the cell-pores.

Formation and locality. Lower Helderberg group, Albany county, N. Y.

Fenestella Hestia, n. sp.

(PLATE XX, FIGS 12, 13.)

A species with moderately strong branches and subquadrangular fenestrules.

The non-celluliferous side is distinctly pustulose. The celluliferous side is

unknown.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Fenestella junceus, n. sp.

(PLATE XX, FIGS. 16-18.)

Bryozoum probably cyathiform. Branches slender ; from eight to eleven in

the space of five mm., frequently presenting a crowded appearance; on non-
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poriferous side rounded, except just below the bifurcations, where they are flat-

tened ; striated, striae fine, but very distinct, from five to seven on a branch

;

bifurcations distant, irregular.

Dissepiments, three in the space of five mm., slender; width one-half that of

the branches, expanding very slightly at their junction with the branches ; on

non-poriferous side striated, and on plane of the branches ; on poriferous side

depressed.

Fenestrules subquadrangular, about four times as long as wide ; width varying

from one-half to a little more than the width of the branches.

Cell-pores in two ranges, round, distant from each other equal to or greater

than their diameter, six in the space of a fenestrule, opening obliquely outward

;

margins distinctly elevated, and indenting the border of the fenestrule ; space

between ranges of pores subcarinate, carina narrow, elevated but slightly above

the branch.

This species is easily recognized by the long, narrow fenestrules, and the

slender and frequently crowded appearance of the branches.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella Adraste, n. sp.

(PLATE XX, FIGS. 20-22.)

Bryozoum fan-shaped. Branches moderately strong, eight in the space of

five mm. ; on non-poriferous side flattened, striated, from one to three striae on

a branch ; where more than one striation occurs, the one nearest the centre of

the branch is much the stronger ; very frequently only one striation occurs, in

which case it is very strong, giving to the branch a carinate appearance.

Dissepiments about one-third the width of the branches, six in the space of

five mm., much expanded at their junction with the branches.

Fenestrules oval, width a little less than that of the branches, length from

two to three times the width.

Cell-pores in two ranges, opening nearly directly upward, three in the space

of a fenestrule ; distance from each other less than the diameter of an opening,

sometimes contiguous ; cell-apertures circular ; margins distinctly elevated, and

indenting the borders of the fenestrules ; space between ranges of cells cari-

nated, carina sharp, height above the branch equal to the diameter of the

branch.

This species is easily recognized by the flattened branches on the non-porif-

erous side, with the strong central striation giving a carinate aspect.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella Cleia, n. sp.

(PLATE XX, FIGS. 14, 15.)

Bryozoum broadly cup-shaped. Branches somewhat rigid in appearance, from

nine to eleven in the space of five mm. ; on non-poriferous side subangular near

the base, flattened above ; bifurcations frequent.
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Dissepiments very slender, eight in the space of five mm., width from one

third to one-half that of the branches, not expanding at their junction with the

branches.

Fenestrules subquadrangular, about twice as long as wide, width variable, but

averaging a little less than that of the branches.

Cell-pores in two ranges, opening nearly directly upward ; apertures large,

circular, three in the space of a fenestrule, distance from each other equal to or

less than the diameter of an aperture ; margins distinctly elevated, but very

slightly indenting the border of the fenestrules, apparently granulose ; space

between the ranges of pores occupied by a low, rounded ridge, but slightly ele-

vated above the branch, and frequently a slight groove on each side of the ridge.

Formation and locality. Lower Helderberg group, near Ciarksville, N. Y*

Fenestella Thyene, n. sp.

(PLATE XXI, FIGS. 1-5.)

Bryozoum broadly cup-shaped, undulating. Branches strong, nine in the space

of five mm. ; non-poriferous side angular or subangular, obscurely striated

;

bifurcations moderately distant, irregular.

Dissepiments eight in the space of five mm., width slightly more than one-

half that of the branches, expanding at their junction with the branches ; on

non-poriferous side of frond angular, on poriferous side rounded.

Fenestrules broadly oval or nearly round ; the angularity of the branches and

dissepiments on non-poriferous side give them an appearance more nearly circu-

lar than is really the case ; width nearly the same as that of the branches

>

slightly longer than wide.

Cell-pores in two ranges, opening obliquely outward ; cell-openings small,

round, three in the space of a fenestrule, counting those opposite the dissepi-

ment ; margins elevated ; space between the ranges of pores carinated, carina

comparatively thick, elevated, about two-thirds the thickness of the branch, ex-

panded above.

A single specimen of this species shows, at a distance from the base, the long,,

oval fenestrules, and flattened, striated branches.

This species, on the non-poriferous side, bears a close resemblance to F.
Coronis (plate xxi, figs. 10-13), but is distinguished from that species by its-

more compact mode of growth, more slender branches, and smaller fenestrules.

Formation and locality. Lower Helderberg group, near Ciarksville, N. Y*

Fenestella Idalia.

(PLATE XXI, FIGS. 6-9.)

Fenestella Idalia, Hall. Twenty-sixth Rep. N. Y. St. Mas. Nat. Hist., p. 95. 1874.

Bryozoum cup-shaped. Branches moderately strong, closely arranged, eleven

in the space of five mm. ; on non-poriferous side rounded, striated, striae very
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distinct ; from four to seven on a branch, frequently granulose ; branches much

wider below bifurcations ; frequently four or five contiguous branches bifurcate-

at equal distances from the base.

Dissepiments from one-half to one-third the width of the branches, eight in

the space of five mm., slightly expanding at their junction with the branches;

on non-poriferous side rounded, on poriferous side angular, and deeply depressed.

Fenestrules small, subquadrangular, from three-fourths to once and one-half

the width of the branches, length twice the width.

Cell-pores in two ranges, opening nearly directly upward ; cell-openings small,,

round, three in the space of a fenestrule, distant from each other more than the

diameter of an opening ; margins distinctly elevated, and indenting the border

of the fenestrules ; space between ranges of pores carinated, height of carina nearly

equal to the diameter of a branch ; top of carina much expanded, especially

below bifurcations, with a fine, sharp keel along the middle, and on each edge

a row of nodes, which, when worn, present the appearance of minute pores or pits.

This species is distinguished by the compact and closely arranged branches.

Formation and locality. Lower Helderberg group, Schoharie, N. Y.

Fenestella Coronis, n. sp.

(PLATE XXI, FIGS. 10-13
)

Bryozoum funnel-shaped, undulating, without fenestrules near the base.

Branches strong, seven in the space of five mm. ; on non-poriferous side gener-

ally angular, sometimes rounded, occasionally granulose, not perceptibly stri-

ated.

Dissepiments about two-thirds the thickness of the branches, five in the space

of five mm., slightly expanding at their junction with the branches, angular on

both sides.

Fenestrules variable in shape and size, from quadrangular to oval, and from

equal to double the width of the branches.

Cell-pores in two ranges, openings circular, distant from each other less than

the diameter of an aperture, three in the space of a fenestrule, opening nearly

directly upward, partially concealed by the carina ; margins distinctly elevated,

indenting the borders of a fenestrule ; space between the ranges of pores cari-

nated, carina elevated more than the thickness of a branch, hollow, much

expanded above, and having a thin, sharp crest.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y»

Fenestella precursor.

(PLATE XXI, FIGS. 14-18.)

Fertestella prcecursor, Hall. Twenty-sixth Rep. N.Y. St. Mus. Nat. Hist. p. 94. 1874.

Bryozoum deep, narrow, funnel-form. Branches strong, seven or eight in the

space of five mm. ; non-poriferous side generally flattened, gradually enlarging
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to bifurcations, striated, striae coarse, rounded, from two to three on a branch,

frequently entirely concealed by granules, the branch presenting only a granu-

lose surface ; bifurcations few near the base, becoming more frequent and regu-

lar above.

Dissepiments about one-half the thickness of the branches, six or seven in

the space of five mm., expanding at their junction with the branches, sometimes

oblique to the branches ; on non-poriferous side granulose, on plane with the

branches ; on poriferous side depressed, not extending above the ranges of pores.

Fenestrates from subquadrangular to oval, width varying from one-half to

equal the width of branches in different fronds, or different parts of the same

frond ; length varying from double to little more than double the width.

Cell-pores in two ranges, opening directly upward or obliquely outward ; open-

ings circular, three in the space of a fenestrule, distant from each other more

than the diameter of an aperture ; margins elevated, very slightly indenting

the border of the fenestrules ; space between the ranges of pores carinated, car-

ina elevated more than the diameter of a branch, expanded above, and having,

in the middle of the wider portion, a thin, sharp crest, giving to the upper por-

tion of the carina very much the appearance of a branch ; the expanded portion

has, on each side, a row of pustules, which when worn, present the appearance

of ranges of minute cell-pores ; occasionally, either on account of the more perfect

condition of the frond or more advanced stage of growth, the pustules of con-

tiguous carinae are extended until they unite, forming slender bars connecting

the carinae ; there are five pustules in the space of a fenestrule.

This species, when the pustules are extended into bars, has all the characters

of the genus Hemitrypa.
Formation and localities. On the surfaces of decomposing shaly limestone of

the Lower Helderberg group, near Catskill and Clarksville, N. Y.

Fenestella quadrula, n. sp.

(PLATE XXI, FIGS. 19-22.)

Bryozoum funnel-shaped, rapidly expanding. Branches comparatively broad,

nine in the space of five mm. ; non-poriferous side flattened, striated, striae

sharp, distinct, generally three on a branch.

Dissepiments ten in the space of five mm., extremely slender, not expanding

at their junction with the branches.

Fenestrules quadrangular, width about the same as that of the branches,

length but slightly more than the width.

Cell-pores in two ranges, opening nearly directly upward ; cell-openings cir-

cular, two in the space of a fenestrule, counting those opposite the dissepiment

;

margin elevated, slightly indenting the border of the fenestrule ; space between

the ranges of pores carinated, carina sharp, strongly elevated, abruptly expand-

ing above, having in the centre of the wider portion a thin, sharp crest, and on

each edge a line of sharp pustules, which frequently have the appearance of

minute cell-pores, of which there are five in the space of a fenestrule.
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This is a very distinctly marked species, and is easily recognized by its ex-

tremely slender dissepiments and square fenestrules.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella (Hemitrypa) Nervia.

(PLATE XXII, FIGS. 1-6, AND ? 9, 10.)

Feii&tdla NervicL, Hall. Twenty-sixth Rep. N. Y. St. Mus. Nat. Hist., p. 93. 1874.

Hemitrypd prima. Hall. " " " "
p. 98. 1874.

Bryozoum broadjy spreading, funnel-shaped, undulating on a line with the

branches. Branches closely arranged, nine in the space of five mm. ; on non-

poriferous side rounded, apparently smooth, though better preseved specimens

may show striae ; bifurcations frequent, irregular.

Dissepiments from one half to equal the thickness of branches, six in the space

of five mm., widening at their junction with the branches; on non-poriferous-

side on the same plane as the branches, on poriferous side deeply depressed.

Fenestrules oval, generally from one-half to two-thirds the width of the

branches, length twice the width.

Cell-pores in two ranges, opening, obliquely to the axis of the branch ; openings

small, oval or circular, three to four in the space of a fenestrule, counting those

opposite the dissepiment, generally one, sometimes two so situated ; margins of

upper portion of cell-pores distinctly elevated, of lower portion slightly elevated ^

space between ranges of pores carinated, carina sharp, elevated equal to the

thickness of the branch, expanded above ; expanded portion finely striated and

having in the center a small sharp keel ; crests of carinse connected by a series

of narrow, angular and striated bars, about fourteen in the space of five mm.

This species, in the study of more extensive collections, was found to include

the forms previously described as Hemitrypa prima.
Formation and localities. Lower Helderberg group, two miles north of

Clarksville, N. Y., and at Schoharie.

Fenestella Cleis, n. sp.

(PLATE XXI, FIGS. 7, 8.)

Bryozoum broadly cup-shaped. Branches closely arranged, moderately strong,

nine in the space of five mm. ; on non-poriferous side somewhat flattened ;

striated, striae granulose, strong, from three to five on a branch ; bifurcations

comparatively regular.

Dissepiments six in the space of five mm., expanding at their junction with

the branches, on non-poriferous side on plane of the branches ; on poriferous side

depressed.

Fenestrules small, oval, width from one-half to two-thirds the width of the

branches, length from once and one-half to a little more than twice the width.

Cell-pores in two ranges, opening obliquely outward ; openings small, round,

three or four in the space of a fenestrule, distance from each other equal to

or greater than their diameter ; margins elevated ; space between ranges of
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pores carinate, carina sharp, elevated, slightly thickened above in well-preserved

specimens.

This species resembles F. Nervia (pi. xxii, figs. 1-6), but the branches are

straighter, giving a more rigid appearance to the frond, and so far as observed

the caringe are never connected by bars as in that species.

Formation and locality. In the Lower Helderberg group, near Clarksville,

tf. Y.

Fenestella (Hemitrypa) Nervia var. constricta, n. var.

(PLATE XXII, FIGS. 11, 12.)

This form differs from F. Nervia in the closer arrangement of branches and

much smaller fenestrules, but it is probably only a variety of that species.

Fenestella (Hemitrypa) biserialis, n. sp.

(PLATE XXII, FIGS. 13-18.)

Bryozoum funnel-shaped, not rapidly expanding.

Branches ten in the space of five mm. : on non-poriferous side rounded, gran-

xdose, not perceptibly striated ; opposite each dissepiment a node, which is fre-

quently strongly elevated forming a blunt spine.

Dissepiments from one-third to two-thirds the width of the branches, seven or

eight in the space of five mm. ; on non-poriferous side slightly angular, on porif-

erous side rounded, on both sides depressed, expanding at their junction with

the branches ; oval or subquadrangular, nearly as wide as the branches ; length

•once and one-half to twice the width.

Cell-pores in two ranges opening nearly directly upward; openings small,

circular, three in the space of a fenestrule, counting those opposite the dissepi-

ment ; distance from each other equal to or greater than their diameter ; mar-

gins elevated indenting the border of the fenestrule ; space between the ranges

of pores carinated, carina sharp, elevated about the diameter of a branch,

expanding above ; crests connected with each other by an extension of their

substance in the form of slender bars ; the bars of adjacent crests alternate with

each other, forming midway between them a longitudinal ridge of a thickness

equal to that of the bars, and leaving a double range of small fenestrules
;

twenty-three bars in the space of five mm. ; top of carina rounded, obscurely

striated.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

ICHTHYORACHIS, McCoy.

ICHTHYORACHIS NEREIS.

(PLATE XXII, FIGS. 19-21.)

IcJdhyoracMs Nereis, Hall. Twenty-sixth Rep. JST Y. St. Mus. Nat. Hist., p. 98. 1874.

Bryozoum plumose, midrib flattened on non-poriferous side, longitudinally

striate with a groove along the center ; lateral branches slender, distance from
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each other equal to the width of the midrib
;
pores on all specimens seen, indis-

tinct ; two rows on the lateral branches with three or more on the midrib

;

length of largest specimen seen, seventeen mm. ; width of midrib .5 mm.
;

branches about one-half as wide as the midrib.

This species is very rare and all specimens observed are imperfect and indis-

tinct ; as the specimens seen appear, they have the character of both Icthycra-

chis and Glauconome.

Formation and locality . Lower Helderberg group, Schoharie, N. Y.

THAMNISCUS, King.

Thamniscus variolata, n. sp.

(PLATE XXII, FIGS. 34-46.)

Bryozoum fruticose ; several stems arising from a common base ; stems fre-

quently bifurcating and spreading laterally, becoming very much widened be-

fore bifurcation, clavate, celluliferous on one side, smooth on the other or faintly

marked longitudinally from the cell-tubes within.

Cell-tubes cylindrical, diameter at their aperture about .15 mm. ; length

three mm. ; for most of the distance nearly parallel with the branches, then

abruptly turning and opening directly outward ; a row on each side of a branch

opens laterally ; in some places, especially just above the bifurcations, they are

arranged in oblique rows—the distance between the rows about equal to the

diameter of an aperture ; the apertures forming the rows are contiguous, but

generally they do not seem to be arranged in any regular order, and are fre-

quently crowded ; inosculating ; margins much elevated ; length of longest

specimen seen, eighteen mm., greatest diameter two mm.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Thamniscus Nysa, n. sp.

(PLATE XXII, FIGS. 47, 4S.)

Several stems arising from a common base, frequently bifurcating, cellulifer-

ous on one side, smooth or obscurely striated on the other, expanding but very

slightly below bifurcations ; diameter of largest stem seen, a little more than

one mm.
Cell-tubes cylindrical, opening directly outward, diameter of aperture about

.12 mm., margins distinctly elevated; regularly arranged in oblique rows across

the branches ; distance between rows equal to the diameter of an aperture ; the

cell-apertures forming the rows are nearly contiguous.

This species can be distinguished from T. variolata (pi. xxii, figs. 34-46), by
the more nearly equal size of branches, not much enlarging below the bifurca-

tions, by the smaller cell-apertures and their more regular arrangement.
Formation and locality. Lower Helderberg group, near Clarksville, N. Y.
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Thamniscus Nysa, var.

(PLATE XXII, FIGS. 31, 32. )|

The specimen has a mode of growth similar to the preceding species. The

cell-apertures are somewhat smaller and not so closely arranged.

Formation and locality. Lower Helderberg group, near Clarkesville, N. Y.

Thamniscus fruticella, n. sp.

(PLATE XXII, FIG. 33.)

The only specimen observed is a small branching fragment of a frond, which

has a very different mode of growth from the other species. The celluliferous

side has not yet been observed.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Thamniscus? Cisseis, n. sp.

(PLATE XXII, FIGS. 23-30.)

Bryozoum ramose, solid, celluliferous on one side, striate on the other ; diam-

eter of stem one mm. ; branches numerous, equal in size to the main stem, and

branching frequently, expanding very slightly below bifurcations : non-cellulif-

erous side striated, striae fine, numerous ; cell apertures small, round or slightly

polygonal from mutual proximity, their diameter about .25 mm.
;
generally four

in the width of a branch, alternating, inosculating, forming very oblique 'rows ;

sometimes at the angles having minute spines.

Length of largest specimen seen, twenty-five mm.

Formation and locality. Lower Helderberg group, near Clarksville, N. Y.

Fenestella , n. sp.

(PLATE XVIII, FIGS. 21, 22.)

Fenestella , n. sp.

(PLATE XIX, FIG. 16.)


