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Monograph of the Fossil Polyzoa of the Secondary and Tertiary Formations

of North America.

By Wm. M. Gabb and G. H. Horn, M. D.

In the following paper are included descriptions of all the known species of Ameri-

can Secondary and Tertiary Polyzoa. The large majority of these descriptions were

taken from specimens either in the collection of one of the authors or of the Academy

of Natural Sciences of Philadelphia. Where we are unacquainted with a species, we

have given the author's description in full.

Particular credit is due to Mr. C. C. Abbott, of Trenton, N. J., for obtaining for us

the fine mass of material, mentioned all through the paper as coming from near

Mullica Hill, N. J. We are also indebted to Dr. A. L. Heermann for collecting some

marl near Santa Barbara, Cal., which has yielded us over a dozen species.

We hope that the study of these beautiful little animals will now receive a start in

this country, and that persons, having an opportunity, will collect the many unknown

species which undoubtedly exist. We shall feel ourselves under many obligations to

collectors who will supply us with any of the species in this paper, not described from

specimens, or any that may be new, promising to make all due acknowledgments

and, if desired, exchange for them.

No classification of the Polyzoa has been proposed that is entirely without objec-

tion. Perhaps the best one is that made by d'Orbigny, in Paleontologie Francaise,

Terrains Cretaces, vol. 5. He there divides these animals into two orders—" Bryo-

zoaires cellulines " and " Bryozoaires centrifugines." These two orders are character-

ized by the mode of increase of the cellules. In the first, the cellules arise from the

sides or ends of preceding ones ; in the second, they are arcuate and arise behind or

at the base of the older ones. This division is fundamental, and we believe it to be

of far greater importance than one founded on the shape of, or appendages to, the

mouths of the cellules, as in the arrangement proposed by Johnston in his British

Zoophytes, and, in the main, followed by Gray and Busk. Any classification, how-

ever, must be considered merely provisional until it can be ascertained to be correct

by careful study of the animals ; and there has not yet been a sufficiently thorough

examination made of the animals of these two orders, or, as they will probably prove
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to be, suborders, to enable us to determine definitely what division of them shall be

made.

To return to the classification of d'Orbigny : Each of his two orders is divided into

two suborders, called respectively " Gellulines radicelles," " Centrifugines radicelles"

and " Gellulines " and " Centrifugines empates." These are characterized by the colony

in the " radicelles " being corneous or testaceous, entire or articulated, but always

attached to submarine bodies by the intervention of corneous rootlets. The " empates"

are, on the contrary, always testaceous, always in one solid piece, never articulated,

sometimes free, but, when attached, it is always by means of the same testaceous

substance as that composing the colony or polypidom. So far the classification

appeal's to be correct. The characters belonging to the collection of individuals are

evidently of less value than those appertaining to the individuals themselves. Of

the " radicelles" we have nothing to say at present. They are not represented by a

single species in the following paper, and are rarely found fossil.

In the second suborder of the first order, the families are characterized by the ab-

sence or, when present, the number and position of " special pores," (vibracular or

avicularial openings), by the presence or absence of fossets on the surface, and by the

mouth being closed by a membrane or not. We cannot follow this author in all his

divisions, believing that he has attached undue importance to some of these characters.

The fact of the mouth being closed or not by an opercular membrane is certainly a

much more important character than the presence or absence of fossets or rows of

pores traversing the surface of the cellule, especially when we consider that many

species of the Escharidce and allied families have the surfaces of the cellules perforated

by pores, differing only from the Escliarellidoi in their being placed irregularly instead

of in radiating or transverse rows. In fact, we have serious doubts whether the

" special fossets " may not be represented, in some of the species, by mere depressed

grooves, not at all perforating the surface walls of the cellule. For the above- reasons

we have united those families, the distinguishing characters of which are the presence

of special fossets with the corresponding families not provided with these fossets, but

retaining the other characters. We have, however, retained them as subfamilies,

trusting that some facts may transpire to decide on the true positions of the species

composing them.

We have, therefore, two divisions of this suborder, as follows:

I. Gellulata non opercidata.

A. Without special pores near the opening, . . Fam. Escharidce.

* Without pores or fossets arranged in transverse rows or ra-

diating (special fossets of d'Orb.) . . . Subfam. Esckarince.

** With special fossets, " Escharellince.

B. One pore to a certain number of the cellules, . . Phidoloporido\
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C. One special pore to each cellule.

a. In advance of the opening, EscKannellidd
* Subfamilies as above, Escharinellince and Porellince.

b. Behind the opening, Fbrinidce.

* Subfamilies Porininai and PorellinincB.

D. Two or more pores around the opening, . . EscharelUndce.
* Subfamilies Escharellininas and Eschariporince.

E. Cellules composed of two chambers or stages superposed, Steginoporidce.

II. Celhdata opercidata.

A. Without special pores, . .... Flustrellarklce.

B. One pore behindf the opening, Flustrellidce.

C. Two pores, (or more), Fhistrinidce.

This classification is somewhat different from the modification proposed by Pictet>

which has the appearance of having been founded only on the study of d'Orbigny's

book, and not on experience in studying specimens, the only true way of obtaining

a knowledge of any science. We wish to be understoood that, while we consider the

above arrangement far preferable to d'Orbigny's, we do not claim for it exemption
from perhaps grave objections, to be modified by future experience. It must be

remembered that the study of the Polyzoa is still in its infancy. It has only been

within a few years that the true relations of these little beings have been determined,

and little more than ten years have elapsed since the first important attempt was
made to arrange them. Since then but two or three students have paid any con-

siderable attention to them.

D'Orbigny studied them only with reference to the fossil species, and his arrange-

ment of the corneous forms is eminently artificial; while other authors have paid

little comparative attention to the fossils, thereby losing perhaps many important

links which might be of great importance in connecting allied forms.

In regard to the classification of the Centrifuginates, we are not at all satisfied that

the three divisions of d'Orbigny—the fasciculates, the tubulates and the foraminates—

should not be united, as suggested by Pictet, under the name of " Tabidiporides."

Many of the tubulates, for instance, those of the family " Tuhigeridce," have a dis-

tinctly grouped arrangement, as in the genera Idmonea, &c. ; and among the forami-

nates there are several instances in which the cellules of certain species are fully as

exsert as some of the tubulates. The cellules of Multicrescis Ricordeana, for example,

as figured by d'Orbigny, are as prominent as those of our Diastopora lineata. We have

not had an opportunity of studying this portion of the subject as fully as we could

t Our species Reptoflustrella? heteropora is either an exception to this rule, or should probably be con-

sidered the type of a new genus and family, the analogue of the EscharinnUkh<- among the non-opcrculates.
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desire, and shall therefore defer to the opinion of d'Orbigny, based on perhaps the

most extensive study of the subject ever yet undertaken.

The generic divisions are based mainly on the mode of growth of the colony. This

is, as far as we are aware, a good distinction. The only deviation we have observed,

is in the case of a colony of our species Membranipora jperampla, in which three layers

are superposed. This one instance, however, appears to be accidental, just as one

species frequently encrusts another.

Fam. ESGHARID^, d'Orb. 1851.

Subfam. ESCHARIN^.
ESCHAEA, Lam. 1801.

Gen. char.—Colony flattened, dichotomous, rarely lamellar, with cellules on both

faces, arranged back to back, on each side of a germinal plate. Cellules simple, opening

near the anterior end and of moderate size. No special pores nor fossets, although

the top of the cellule is sometimes pierced by numerous irregular pores. This genus

can be distinguished from all others having the same mode of growth of the colony,

by the absence of special pores and fossets. From Latereschara it differs by the cel-

lules being arranged in longitudinal rows and quincunx instead of lateral rows.

E. digitata, Morton, Synopsis Cretaceous, p. 79, pi. 13, f. 8.

K digitata, Lonsdale, Quart. Jour. Geol. Soc. London, vol. 1, p. 73, figs, c, d, g,

(a and b ?) exclus. e and f.

E. digitata, d'Orb., Prod. Pal. Strat. v. 2, p. 264, No. 1074.

Colony flattened, dichotomous, branching generally in the same plane. Cells hex-

agonal, arranged in quincunx, separated by a slightly depressed line ; surface concave,

especially towards the opening, which is slightly in advance of the centre. Opening

rounded anteriorly, posterior edge straight and bounded by a delicate raised lip, some-

times with a small tooth in the centre. The anterior and posterior margins of the

cells are straight, the anterior lateral margins curved outwards, and the posterior late-

ral margins are consequently concave. Abortive cells not uncommon, especially near

the margins. The extreme edges of the branches are perforated by numerous small

holes, apparently the openings of abortive cellules. We have never been able to

detect ovarian vesicles after examining several hundred specimens. This species is

by far the most abundant of the Cretaceous Polyzoa of New Jersey. We obtained

nearly two cubic inches of specimens from less than a pint of the soft limestone from

near Mullica Hill.

In the Quarterly Journal of the Geological Society of London, vol. 1, page 73,

Lonsdale gives an extended description of this species, with several wood cuts. We
fear that that he has inadvertently confounded two, or perhaps three, species under
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this name. Figures a and b present characters which we have never been able to

detect in E. digitata, notwithstanding the particularly favorable circumstances under

which we have studied the species. The cells have a very distinct lateral arrange-

ment, and the very large openings do not belong to the present species. We strongly

suspect that it will prove to belong to one of the species of Biflustra, described below,

and which has little in common with E. digitata, except that it grows in flattened

branches. The very imperfect representation given at fig. / we believe must belong

to our Escharifora typica of the same beds. This species has a mode of growth some-

what similar to the one under consideration, but the special pores which Mr. Lons-

dale called abraded vesicles are always present in a definite number and with a fixed

arrangement. It is surprising that such an acute observer as Mr. Lonsdale should

have been betrayed into such an error.

The only variations we have observed in age are, that the dividing lines between

the cellules are more distinct in young specimens, and as they become very old they

become fainter, until, as is rarely the case, they are partially or wholly obliterated.

We have never seen more than one row of cellules open at the top at once.

This species is most nearly related to E. dichotoma, Goldf., as remarked by Dr.

Morton. It differs in the cellules being proportionally longer, with the opening-

smaller and much more elongated longitudinally, so as to be sometimes almost sub-

quadrate. The broad grooves between the cells in Goldfuss' species are represented

in Morton's by a fine impressed line. There are from seven to nine rows of cellules

in an ordinary branch on each side.

Locality and position.—Yellow limestone of Timber Creek, and near Mullica Hill.

E. tubulata, Lonsd., Quart. Journ. Geol. Soc. v. 1, p. 528, figs, a, b.

E. tubulata, d'Orb., Prod. Pal. Strat. vol. 2, p. 397, No. 1175.

" Eoliaceous ; cells elongated, rows defined by a slight furrow, no marked separation between successive

cells, surface slightly convex ; mouth small, transversely oval, margin thickened; interior of cells, sides

nearly straight ; dorsal separation of opposite layers imperfect."

" The above characters were obtained from a specimen an inch in length and nine lines in width, but

which give only more aged conditions of the coral. The cells, in their narrow lengthened form, resembled

the tubuli of DiaUopora ; but the mouths were strictly in the plane of the outer surface, and there was not

the slightest tendency to a free portion at the distal termination, or to an underlying at the proximal
;
the

whole outer surface being at one level, and the back of the interior parallel to it. No clear indications of

vesicles were noticed. In the most aged cells, occupying the lower portion of the specimen, the exterior

was lozenge-shaped, or had an increased breadth, the longitudinal furrows were almost obliterated by the

thickening of the surface, and the mouths were generally very much contracted and in some cases filled up.

Every attempt to separate the dorsal surfaces in this and the two following species, (E. petiolus and E. incum-

bent), failed."

" Locality, Wilmington," [N. Carolina, Eocene White Limestone]

The above is Lonsdale's description in full. We have never encountered this

species, nor his E. peliolus, E. incumbent, nor E. vvminea of the same formation.

30



1*6 MONOGRAPH OF THE FOSSIL POLYZOA OF THE

R. tubulata might possibly be confounded with our R. texta, but it differs in having

the mouth large, with a distinct border and situated in the same place as the rest of

the surface, while in our species the ends of the cell are depressed, and the mouth,

which is very small, is placed in the deepest part of the depression. In tubulata the

surface is almost even, while in texta each cellule is very convex in both diameters,

but esjoecially antero-posteriorly. The cells of tubulata are also shorter and broader

than those of texta.

E. PETiOLUS, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 528.

" Foliaceous, springing from a stalk-like base ; cells oblong, surface slightly convex, porous, bounded by a

faint furrow, mouth longitudinally oval ; sometimes a small triangular pit by its side; interior of cells

lozenge-shaped; dorsal surface not separable; connecting foramina near the base of the lateral and terminal

walls."

"No immature cells were observed, but in the youngest state exhibited the mouth had a projecting mar-

gin, which gradually disappeared in more advanced conditions; while in still older, the aperture was de-

pressed, and in the most aged totally obliterated. Other changes, dependant upon age, consisted in the

diminution and distinctness of the pores, and in the increased convexity of the surface, with a corresponding

greater depth in the separating furrows. An exposed dorsal surface was traversed by fractured edges of

the walls."

'•' Locality.—Eutaw," [South Carolina, Eocene]

E. incumbens, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 529.

R. incumbens, d'Orb., Prod. Pal. Strat. vol, 2, p. 397, No. 1176.

" Foliaceous; cells oval, surface slightly convex, porous, boundary a very faint furrow, mouth round or

transversely oval, notched in mature state, and margin slightly thickened ; a round foramen sometimes on

one side of the mouth ; interior of cells, lateral walls slightly curved, terminal arched or nearly straight;

dorsal surfaces not separable
;
gemmuliferous (?) vesicle large, semi-globular, resting on the next succeeding

cell ; connecting foramina near the base of side and terminal walls."

" In addition to the aggregate of differential characters, this species is distinguished by the large over-

lying gemmuliferous (?) vesicle. From the mode of blending with the surface on which it rests, this

chamber might be mistaken for an irregularly developed cell ; but its true nature was shown by the absence

of distinct pores in the lamina forming the outer covering; by the great size and inclined position of the

opening and by the true mouth of the cell being detectable within the chamber in its right position. In

the oldest observed condition of the coral, the outer surface was greatly thickened, and the mouth of the

cell was partially or wholly obliterated."

" Locality.—Rock's Bridge," [Eocene.]

R. tinea, Lonsd., see Rscharinella tinea.

E. '! viminea, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 530.

R. viminea, d'Orb., Prod. Pal. Strat. vol. 2, p. 397, No. 1178.

" Foliaceous; cells elongated, surface convex, porous, mouth transversely oval, depressed, proximal edge

a notched plate; occasionally one or two foraminated vesicles at the corners of the proximal margin ; dorsal

separation perfect, surface (dorsal ?) ridged."

" This species was distinguished by the wicker-like character of the general surface. Mouthless cells

were noticed among those in a mature condition. The aged cells presented a greatly thickened outer surface.
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the boundary of the cell being defined by a deep continuous groove; the oval apertures were almost oblite-

rated and the pores rendered indistinct."

" Locality.—Eutaw," [South Carolina, Eocene.]

From the phrase " occasionally one or two foraminated vesicles at the corners of the

proximal margin," we entertain some doubt about the propriety of retaining this spe-

cies in the genus Eschara, suspecting that these " foraminated vesicles " may really

be special pores in connection with the opening of the preceding cellule, especially

since these pores do occasionally appear to belong to the cellule in. advance of the real

one. This is rendered more probable from the fact that Mr. Lonsdale does not appear

to have examined the interior of any of the cellules. However, not having seen the

species, and the figure given being very unsatisfactory, we do not feel warranted in

attempting to remove it.

E. texta, n. s., fig. 1.—Colony either lamellar or in broad branches, (?) robust,

somewhat tortuous. Cellules very long and narrow, arranged in pretty regular quin-

cunx, but sometimes displaced by the excessive length of one cellule, separated by

very distinct lines between the rows, but the upper surface between the cells in the

same line is almost always continuous. Upper surface convex in both transverse and

longitudinal diameters, but more especially so in the latter, so that the shorter cellules

are high in the middle and with the ends much depressed ; no apparent markings on

the surface of the only specimen we have seen. Mouth small, semicircular or sub-

quadrate, with the proximal lip always straight ; sometimes bounded by a delicate

raised lip. The mouth is anterior, placed at the deepest part of the depression, and

occupies only about half the width of the cellule. No ovarian vesicles were observed.

Germinal plate and lateral walls thin, upper walls thick.

The alternate elevations and depressions of the cellular surface of this remarkable

species give it, to the naked eye, very much the appearance of a woven fabric. The

o-reat length and the narrowness of the cellules assist the resemblance. We are noto o

able to say positively whether or not this species is dichotomous, but believe not, since

the only specimen we have seen is a triangular mass, about three-fourths of an inch

long and about half an inch wide at the base. As we remark above, the length of

the cellules is variable, the longest being almost twice the length of the shortest. This

variation appears to take place generally in separate longitudinal rows, some rows

beinf composed almost exclusively of long cellules and others of shorter ones. The

cellules in the same row are not, however, always uniform. Internally the lateral

walls are straight, and thinner than the terminal ones.

Under Eeclmra tulmlata are some comparisons between that species and this. They

are so different, however, that it will be almost impossible to confound them. We are

acquainted with no other species approaching this.

From the Eocene white limestone, west of Charleston, S. C. Coll. W. M. G.
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E. ovalis, n. s., fig. 2.—Colony branching, branches rather narrow and robust, sur-

face of branches convex. Cellules pyriform, in regular quincunx, somewhat elevated

in front and at the anterior portion of the sides, so as to present an imbricating ap-

pearance, surface convex, with the distal and antero-lateral edge abruptly curved,

and the posterior portion more flattened. Mouth small, round, somewhat variable

in size, not terminal, and situated at the anterior end of a slight depression of an

elongated oval form in the surface of the cellule. No ovarian vesicles were observed.

The surface of the cellules appeared to possess no special ornamentation, but we are

not prepared to say that younger and more perfect specimens may not exhibit them

in some form.

Eocene of (?) Claiborne, Ala.

Related in the form of the cellule to E. Blandina and E. Eurita of d'Orbigny, more

especially the latter, it can be at once distinguished from the first by the more pyri-

form shape of the cellule, more compressed colony, and by the mouth being small,

round and placed in a depression ; from the latter by the cellules being proportionally

shorter, by the size and shape of the mouth, and in the narrow dichotomous character

of the colony which in Eurita appears to be almost lamellar. Figure c represents the

broadest form of the colony we have seen. The branches, having about the same

thickness, are sometimes one-fourth narrower. We could detect no abortive cellules,

even on the edges of the branches where they occur so abundantly in some other

species, such as E. digitata, &c.

E. ? fragilissima, n. s., fig. 3.—Colony very fragile, mode of growth unknown.

Cellules in longitudinal rows and quincunx, separated laterally by a slight depression,

produced by the meeting of the two convex surfaces, not separated anteriorly from

the succeeding cellule. Mouth terminal, circular, bordered by a very delicate raised

lip, and slightly elevated above the surface of the next cellule. Surface perforated by

numerous minute, irregular pores.

This species is referred doubtfully to Eschara because we have never seen but the

upper and side walls. It has more the appearance of Eschara than any other genus

of the family. The walls are the most delicate we have ever seen in any testaceous

polyzoon, and are still further weakened by the little cohesion of the rows of cells, so

that the specimens are generally found in the shape of half a dozen cells only in con-

tact. Cellepora tumida, d'Orb. (Escharina, id. Lonsdale) resembles this species in the

general characters of the cellule, but may be distinguished by the cells being shorter,

more convex and less profusely punctate, and in the mouth of the latter being always

round, with no teeth or emarginations, while G. tumida has a notch in the proximal

edge of the mouth and sometimes two teeth on the same side.

This beautiful little species is from the miocene marl of St. Mary's River, Maryland.

Coll. W. M. G.
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LUNULITES, Lam. 1801.

Colony conical, circular or approaching it ; fixed in the young state to a grain of

sand or other substance, free when mature. Cellules like the others of the Escharidce,

all on the superior surface, arranged in radiating lines from the centre ; interpolated

rays always commence by an abortive cellule. Under surface concave and marked

by radiating, irregular lines.

L. sexangula, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 531.

" Obtusely conical ; cells hexagonal, in alternate rows, surface covered, raised near the distal extremity,

depressed in the centre, a hemipherical tubercle frequently at the proximal end ; mouth nearly central,

transverse, very narrow ; casts of interior of cells hexagonal, parallel to the convex and concave surfaces
;

concave surface casts of irregularly radiating punctured ridges and narrow furrows, the ridges traversed

more or less regularly by a row of tubercles ; interval between the convex and concave surfaces equal depth

of cells."

" Locality, Wilmington," [N. C, Eocene.]

We are not acquainted with the above species. No figure is given.

L. distans, fig. 4.

L. distans, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 531, figs, o, 6, c ; id. d'Orb.,

Prod. Pal. Strat. vol. 2, p. 397, No. 1182.

Colony conical, sometimes flattened above, sometimes rounded ; covered with cel-

lules on the upper or convex surface in regularly radiating and in transverse lines.

New lines always commencing by an abortive cellule. Cellules subquadrate to pent-

agonal, in which case the odd angle is in front, overlapping the succeeding cellule
;

this form, sometimes modified to a regular curve anteriorly, is the common form.

The cellules are arranged, as stated above, in regular radiating lines, the longitudinal

rows being much more intimately connected with each other than they are laterally.

Between the cells laterally we find a row of pores, sometimes of an elongated fusiform

outline and sometimes rounded posteriorly, and constricted near the middle. "We

shall notice these more fully below. The mouth of the cellule is somewhat anterior

but not terminal
;
placed at the lowest part of the surface ; round or subquadrate.

Surface carinate parallel with its anterior and lateral outlines, sloping outwardly to

the edge and inwardly towards the mouth, sometimes with an elevated portion,

bounded by two radiating depressions, posterior to the mouth.

Casts of the interior of the cellules, on which Lonsdale founded the species, and

which are by far most common, are characterized by rather long, tapering, oblique

projections, showing the interior of the cellule and the cast of the outer walls ; ar-

ranged in regular radiating rows, and in transverse lines, with, generally, distinct

ridges between them. Sometimes they exhibit casts of the connecting pores between

adjoining cellules. The intermediate pores seen on the surface are not visible from

the interior. Under surface, of which we have only seen casts, is marked by deep
31
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grooves, acute at the bottom, but rounded on the edges, between which are small pits

having no determinate arrangement; these, of course in casts, are represented by cor-

responding elevations.

From L. contigua, this species can be distinguished by the very regular arrange-

ment of the cellules, and by their being, in casts, rarely if ever overlapping or in any

way hiding the others. In L. contigua they were so close together that the surface

must present somewhat of a waved appearance. Lonsdale says of that species, cells

in " rows parallel, not alternate," so that it must approach this very closely. We are

not sure that we have encountered that species, although we have a specimen which

corresponds with his description, except that for the cast the cells seem to have been

in quincunx.

In regard to the openings laterally between the cellules, it appears more than pro-

bable to us that d'Orbigny, in his monograph of the fossil species, did not give them

the attention they deserve, since while he uses the " special pores " as a means of

separating his families in the suborder to which this genus belongs, he has placed

under Lunulites, species both with and without these openings. More recently (1854)

Busk, in the monograph of the species of the British Museum, (see Brit. Mus. Gatal.

Marine Polyzoa), has demonstrated that through these openings are protruded the

vibracular appendages of the colony. These organs, with the avicularia, have proved

to be of great use in classifying the recent species, and we conceive that the presence

or absence of them, not less than their position in relation to the cellule, should be of

generic value here.

The type of the genus Lunulites is L. radiata, Lam., and, as figured by Goldfuss, is

provided with these intermediate openings, consequently, the above and the following

species are true Lunulites. We propose, at no very distant period, to re-examine the

whole subject, and believe that we will find sufficient reason for removing the true

Lunulites from the family Escharida;, together with some of the species of d'Orbigny's

two genera, Pavolunidites and Reptolumdites. The remainder, having the same cha-

racter of cellules, the same radiating, linear arrangement, always commencing by an

abortive cellule, but with no vibracular openings, will still remain in this family.

L. interstitia, G. and H.

Orbitolites id. Lea, Contributions, p. 191, pi. 6, f. 204.

Colony circular, low, conical. Cellules arranged in regular radiating lines, with

new lines occasionally interposed, always commencing by an abortive primo-serial

cellule. They also form regular annular lines. The cellules are octagonal, usually

somewhat elongated, the length being to the width about as five to three. The sur-

face is unusually open, walls thick but simple, no ornamentation. There is a faint

sign of division in the shape of an obsolete groove, sometimes visible between the



SECONDARY AND TERTIARY FORMATIONS OF NORTH AMERICA. 121

longitudinal rows of cellules, but the cells of the same row appear to be intimately

united.

The vibracular cells are small, rhomboidal, one to each ordinary cellule and each

one placed at the point of contact of four of the latter, encroaching on them, trun-

cating their angles so as to make them hexagonal. Under surface, Mr. Lea says,

" pores below numerous and very minute ;" we have been unable to examine this side

on account of the fragile nature of the only two specimens we have seen, both of

which are firmly attached to the matrix.

From the Eocene of Claiborne, Ala.

This species appears to be the most rare of the four known at the above locality.

It can readily be distinguished, even by the naked eye, by its larger size and the an-

nular disposition of the cellules, which is more obvious, to the unassisted vision, than

the radiating arrangement. The peculiar position of the vibracular (or " special ")

pores will distinguish this from all the other described species of discoidal polyzoa.

L. contigua, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 533, figs, a, b, c.

" Conical, casts of cells cylindrical, short, oblique to the surface, opening round, rows parallel, not alter-

nate, divided by thin plates, successive cells connected by foramina ; concave surface broadly ribbed, closely

indented; distance between the two surfaces slightly exceeding the depth of layer of cells; a series of shal-

low chambers between the rows of cells."

" This species resembled the last in the character of the cells, the connecting foramina, and the radiating

plates ; but it differed in the distance between the surfaces slightly exceeding the range of cells, and in the

ribs of the concave cast being densely covered by minute points, sometimes blended together; no filaments

similar to those which project from the equivalent portion of Lunulites distans were noticed."

We have not been able to identify this species among our specimens, and can only

add that, from the above description, it appears to belong to the true Lunulites as

restricted above.

"Locality, Wilmington," [North Carolina, Eocene.]

L. oblonga, Emmons, Geol. Report, N. Carolina, p. 312, figs. 252 and 253.

" Polypidom small, conical : cells arranged along a straight line from base to margin ; open cells show

that they arc nearly quadrangular ; the* closed cells do not show an orifice ; there is a simple film spread

over the cells, and the margins are simple and unlike denticulata."

North Carolina, (Miocene?)

We only know of this species by the above description and worse figures.

SEMIESCHARA, d'Orb. 1851.

Colony in the form of a plate, lamellar, tortuous and occasionally tubular. Cellules

only on one side, (the external surface of the tubular form), and on the opposite side

we find a germinal plate, such as occurs between the two layers of Eschara. Cellules

arranged in lines, sometimes with little regularity ; consisting of two sorts, ordinary
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and accessory. Ordinal cellules same as the common forms of the family ; accessory

cellules of a different form from the ordinary ones, sometimes placed at the beginning

of a new line, sometimes intercalated with the ordinary form. Ovarian vesicles or

ovicells sometimes occur. On the back the colony shows the lines of cellules.

Differs from Escliara in having the cellules on only one side, from Cellepora in

being always free, and from SemiceVeporaria in having but one layer instead of many,

as in that genus.

S. tubulata, n. s., fig. 5.—Colony tubular, fixed by the base, from which arise

rounded, dichotomous branches, somewhat flattened at the point where a new branch

takes its origin, section at other points nearly circular. Externally surrounded by

from eight to twelve rows of cellules, placed in regular quincunx. Young cellules

convex, very distinct above, rounded and prominent; older cellules (and slightly worn

specimens) not separated by any lines or concavities. Mouth, in perfect young cel-

lules, circular and bordered anteriorly by a delicate lip, not elevated above the surface

of its own cellule, but a little higher than the surface of the succeeding one ; in old

specimens the mouth is a mere perforation in the surface of the colony, sometimes

with the surface slightly sloping towards it. Surface of young cellules almost plain,

sometimes marked by a few punctations. especially towards the edges. In older cel-

lules the surface is profusely punctate. The shape of the cellules is an elongated

oval. This is only visible in the very young states. The inferior face of the tube is

irregularly striate or finely rugose transversely, and the separation of the cellule is

very distinctly marked by impressed lines, which are gradually deepest at the points

where the direction changes.

Besides the external obliteration of the separations of the individual cells, the only

change produced by age observed by us was the more distinct punctation of the sur-

face. We have noticed all the varieties of age on the same specimen.

Locality and p>osition.—Claiborne, Ala.? Eocene.

Explanation of the figures.—Fig. a, colony, natural size. Fig. b, magnified view,

showing both exterior and interior. The cellules are about a mean between the

youngest and oldest observed. Fig. c, transverse section. Sometimes this is very

elliptical, and the two internal surfaces will form almost parallel lines.

HIPPOTHOA, Lam. 1821.

H. irregularis, G. and H., is a Pyripora.

H. tuberculum, Lonsd., is a Pyriflustrella.

CELLEPORA, Fabricius. 1780.

(Not Cellepora, Lam., 1801), Cellepora and Discopora (pars) Lam., 1816, Eschara

(pars) Gmelin, Escharina and Escharoides, M. Edwards, (not Escharina, Roem., Reuss,

Hagen.), Marginaria (pars) Roem., Reuss, Lepralia, Johnston.
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Colony fixed, encrusting submarine bodies, composed of only one layer of juxta-

posed cellules, arranged in quincunx, oval or hexagonal, convex, Hat or concave on

their surface, which is sometimes entire, sometimes cribrate. Mouth variable in form,

of moderate size and placed in advance. No special pores, but provided with ovarian

vesicles placed in advance of the mouth. Sometimes we find, in place of an ordinary

cellule, an accessory cellule, always differing in a marked manner from the ordinary

ones. Colony sometimes nearly circular, sometimes increasing only from one margin,

so as to present an irregular form. The latter, with various modifications, is by far

the most common mode.

This genus can be at once distinguished by its having simple cellules, without spe-

cial pores or fossets, encrusting other bodies, always in only one layer.

History.—There has been so much confusion in the use of this generic name, that

we deem it advisable to copy a condensed account of its history, which will also serve

to point out its synonymy, from d'Orbigny's carefully prepared sketch given in his

" Paleontologie Franchise, Terrains Cretaces," vol. 5, p. 390, et seq. The first distinc-

tive name given to the genus was Cellepora, given by Fabricius in his Fauna Grozn-

landica in 1780. He then described six species under this name, only one of which

does not belong to it, as now circumscribed. Pallas, in 1766, had confounded the

genus with Eschara, Flustra, &c, In 1789 Gmelin, in his compilation of Systema

Naturae, retained Pallas' name, and added other species belonging to Celleporaria and

Semicelleporaria. Esper went further, and in 1791 placed in Cellepora of Fabricius,

besides the last two genera, Idmonea and Eschara. In 1801, Lamarck, rejecting the

five species of Fabricius, took the sixth for his type, confining the genus to those

species having many layers of cellules. Moll, in describing the species of the Mediter-

ranean, gave them, with many other genera, under the name of Eschara. Lamoroux,

in 1812 and 1816, took the five species as types and restricted the genus to the species

with one layer. In 1816 Lamarck made his genus Discopora (including some true

Celleporae, with some with many layers and some other genera) and gave as the dis-

tinguishing characters that the cellules were in irregular quincunx and not salliant.

Lamoroux, in 1821, removed the many layered species of Lamarck from Cellepora

to constitute his genus Celleporaria. Goldfuss placed only true Cellepora: in this

genus. The Cellepora of Edwards. 1836, is the Celleporaria of Lamaroux, 1821. The

former, at that time made of Cellepora, Fabricius, Lamoroux and Goldfuss, two new
genera

—

Escharina for the species in which the cellules are horizontal in their mode

of grouping, and Eacharoides for the species in which the cellules are oblique or nearly

vertical ; he also retained Discopora, restricting it to the species in which the separa-

tion of the cellules is not distinct exteriorly. That these three forms mer°-e

into each other will be evident on examining a comparatively small number of

species.

VI
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In 1840, Roomer gave to the Cellepora of Fabricius the names of Discopora and

Marginaria when the cellules were not convex, and Escharoides the species with con-

vex cellules, while he named Escharina, polyzoa entirely different from those of the

same name of M. Edwards, and which include the present genera Reptescharipora and

Replescharella of d'Orbigny. In 184?, Reuss placed the Celleporaz with the Mem-

branipora} under the name Discopora, and with Marginaria, which contained besides

many other distinct genera, while he placed in Escharina several genera entirely dif-

ferent from those of Edwards. In 1851, Hagenow returned to the genus as defined

by Fabricius, and placed as subgenera Escharoides, Dermatopora (which corresponded

to Membranipora of Blainville) and Marginaria, in the latter of which he placed be-

sides Membranipora and Escharina, which, like those of Roemer and Reuss, are en-

tirely different from Escharina of Edwards. D'Orbigny, in 1839, in the " Bryozoaires

de l'Amerique Meridionale," in 1847 in "Prodrome de Paleontologie Strat.," and on

some of the earlier plates of " Paleont. Franqaise," used Edwards' name Escharina for

Cellepora.

The above will convey an idea of the apparently inextricable confusion into which

the subject seemed to have fallen, and we are certainly indebted to that most inde-

fatigable student Alcide d'Orbigny for setting it right. There is yet one point about

which he says nothing. He does not, as far as we are aware, once refer to the name

Lepralia of Johnston. This author, taking the many layered species to be the true

Cellepora:, in other words, following the Lamarckian determination of the genus,

founded a new genus, taking Cellepora hyalina, Linn., a common British species, for

his type, and called it Lepralia.

We are not acquainted with this particular species, but after a careful study of all

the figures and descriptions at our disposal, not only of the typical species, but of all

the other Lepralia?, we cannot find a single point on which a generic division can be

based.

C. tubulata, Lonsdale, Quart. Jour. Geol. Soc. vol. 1. p. 70, is apparently either a

Heteropora or a Multicrescis. Possibly it may prove to be the M. parvicella, G. and H.

C. prolifica, G. and H.

C. bilabiata, G. and H., Proc. Acad. Nat. Sci. 1860, p. 366.

0. bilabiata, G. and H., Jour. Acad. Nat. Sci. 2d ser. vol. 4, p. 400, pi. 69, f. 21, 22.

Not C. bilabiata, Busk, 1854, Brit. Mus. Catal.

Colony encrusting, generally in elongated patches, composed of cellules arranged in

irregular quincunx and in pretty regular lines. Mouth large, anterior, round or trans-

versely oval, sometimes with the proximal lip straight : no thickenings or true lips.

Surface very convex,, elevated in the middle and slightly projecting towards the mouth,

which opens obliquely forwards. Ovarian vesicles numerous, short, convex, wider

than long and slightly emarginate at the oval margin. No surface markings were
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observed, although they may exist, since the specimens, like most of those from this

locality, are covered by a very delicate calcareous incrustation.

Only observed heretofore at Timber Creek, N. J. Cretaceous.
»

The figures given in Journal of Academy of Natural Sciences, will convey a very

good idea of the species, except fig. 23, which would make it appear that the colony

consisted of more than one layer. This is not so. The colony in this case is encrust,

ing another of a different species, which does possess several layers. There is another

point in the figure which is slightly incorrect. Three of the cellules are somewhat

too short. They vary a little in length, but not to the extent there indicated.

It sometimes occurs that the crest or most convex portion of the cellule is abraded,

so as to present an appearance of a foramen below the mouth. This was observed in

a number of instances. Besides these characters, it may prove to be the case that a

row of small pores will be found at the extreme edge of the cellule, indicating the line

of separation. We are not able, from the material now before us, to decide positively
.

on this point, but there are some appearances which render this probable. The pro-

minent surface of the cellule behind the mouth, and the very constant ovarian vesicle,

induced us to call this species bilabiata, but since this name has been used by Busk,

we propose to substitute the name of prolifica.

C. exserta, n. s., fig. 6.—Colony generally small and radiating, encrusting shells

and other polyzoa. Cellules without any marked quincuncial arrangement, oval, very

prominent, presenting the appearance of being attached by only a portion of their

base, mouth terminal, large, round or transversely oval, pointing upwards and for-

wards, without any thickening or lip, but with the cellule slightly contracted around

it so as to look somewhat barrel-shaped. No special markings on the surface.

This peculiar species can be at once distinguished by the exsert, irregularly placed

cellules, giving to the colony, even to the naked eye, an unusually rough appearance.

We observed, in one instance, an appearance of an expansion or retroversion out-

wards of the lip ; whether this is the normal condition of the mouth, or merely ac-

cidental, we are unable to decide, since we could not find it again in a number of

colonies.

The colonies are generally small, showing but thirty or forty cellules, but we have

a colony composed of cellules unusually small, amounting to perhaps over a hundred

in number.

Not uncommon in the light grey marl of the Cretaceous, from near Mullica Hill.

We have a very much worn colony encrusting an oyster from near Yazoo, Miss., which

may prove to belong to this species, but there are no cellules well enough preserved to

identify them certainly.

G. carinala G. and H. is a JReptoporina, q. v.

For remarks on Cellepora typica, see under Eschari/ora.
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C. Janewayi, n. s., fig 7.—Colony encrusting in very irregular patches. Composed

of oval to hexagonal cellules arranged in pretty regular quincunx. Cellules convex,

generally hexagonal, sometimes very much elongated posteriorly, in which case the

proximal end terminates in a point, making the cellule pentangular ; separated by a

depressed line, caused by the meeting of the convex surfaces. Mouth terminal, sub-

quadrangular, bordered by a lip, very slightly elevated and thickened, occasionally

with a tubercle on the proximal margin encroaching on the outline of the mouth.

Surface closely perforated by large rounded pores.

Locality andposition.—We have seen but one colony of this species; it is encrusting

an undescribed species of oyster from the Cretaceous formation, from " seven miles

below Yazoo, Miss." It is in the collection of one of the authors,* and was presented

to him by Dr. Janeway, U. S. A., formerly of Princeton, N. J., to whom we dedicate

the species.

In some cases, the anterior margin of the mouth is absent. When this occurs, the

lateral margins project forwards in twohorndike processes, the surface of the succeed-

ing cellule appearing to serve as one of the orifice. This of course must be a fallacious

appearance, due to the extreme tenuit}' of the j>roper cell wall on that side. When
the tubercle, behind the apertures is abraded, it shows a perforation, but it is alwaj's

entire in sheltered situations, thus proving that such a pore is only accidental.

The cellules are generally about half as wide as long, but in some instances we have

observed them, three times as long as wide. The size and shape of the aperture seems

to be very constant; we have seen but little variation.

We are acquainted with no species bearing a close resemblance to this, or with which

it could be confounded.

C. pumila, n. s., fig 8.—Colony encrusting, composed of minute cellules, arranged

in regular lines, but rarely in regular quincunx, which latter form, when it occurs,

seems rather to be accidental. Cellules oval, convex, separated from each other by

depressed lines. Mouth anterior, not always terminal, subquadrate in form ; without

any lip or thickening, but merely pierced in the substance of the surface. Ovarian

vesicles not unfrequent ; flattened, rounded, sometimes a little wider than the cellules

to which they are attached. Abortive cellules common.

We have observed two colonies of this species, in both cases encrusting Multicrescis

parvicella, G. and H. It is remarkable for the small size of the cellules, and the re-

latively small aperture. The cellules are always arranged in radiating rows. New
rows commence by an abortive cellule, succeeded by one less than the usual size, and

that followed by one attaining ordinary dimensions. Sometimes a cellule appears to

have been so crowded by adjoining ones that it has not had room to develope itself.

They appear, however1

, to retain pretty nearly the same shape, differing mainly in size.

* Mr. Gi\bb.
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The mouth generally opens upward, but occasionally it is seen pointing obliquely

forward.

From the yellow, cretaceous limestone, Timber Creek, N. J.

C. cycloris, n. s., fig. 9.—Colony encrusting, composed of cellules arranged in very
irregular quincunx, with a radiating tendency. Cellules broadly oval, narrowed an-

teriorly, prominent, convex, separated by deep lines caused by the meeting of very
convex surfaces. Mouth circular, bounded by an elevated, thickened rim, which is

prolonged into a very prominent lip at the proximal side of the mouth, as in fig. 9, b,

representing an ovarian vesicle in advance and the lip behind the mouth. Surface

smooth. Ovarian vesicles numerous, small, broadly convex, and in every instance

exhibiting their special mouths distinctly separated from the ordinary aperture of the

cellule by a flat plate.

We have seen but one colony of this species. It is in the collection of the Acad.

Nat. Sciences. It is encrusting a specimen of Orbitolites MantelHi from the Eocene
(of Ala.?)

The very abrupt distal extremity of the cellules, the round mouth and the promi-

nent lip at its proximal edge, will serve to distinguish this species. The colony from

which the above description was taken consists of about sixty cellules. The first ten

or twelve are arranged radiately around a common centre, while the remainder all

start from the same side. Most of the cellules are smooth on their surface, but a few

present asperities, due apparently to a deposition of calcareous matter.

C. inornata, n. s., fig. 10.—Colony encrusting, composed of cellules arranged in

irregular quincunx and radiating lines. Cellules slightly convex, oval, separated by
depressed lines. Mouth terminal, bounded by a delicate rim anteriorly which is not

thickened; ovoid, broadest in advance, generally emarginate at its two posterior

corners, variable in size and form, sometimes rounded-triangular with the base

anterior. Ovarian vesicles small, not prominent, acuminate anteriorly. Surface plain

or occasionally faintly undulated, undulations transverse when present.

The oval, plain, small cellules, with the mouth ovoid to subtriangular, occasionallv

emarginate at the angles, and produced at the middle proximal margin, will at once
distinguish this unpretending little species. The ovarian vesicle is sometimes much
broader than shown in the figure, sometimes attaining as great a width as the cellule

itself.

We have seen but one colony. It is from the Eocene of Alabama, probably from
the famous Claiborne locality. Coll. Academy.

C. tumidula, d'Orb., Pal. For. p. 399, vol. 5.

EscJiarina tumidula, Lonsdale, Quart. Jour. Geol. Soc. vol. 1, p. 502. fig.

E. tvmidula, d'Orb., Prod. Pal. Strat.

33
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" Cells oblon" ; rows radiating, divided longitudinally by a furrow, but not separable mecbanically ; no

transverse furrows between successive cells ; surface slightly convex, with well denned, large, round pores
;

mouth circular, boundary slightly thickened, two small protuberances on the proximal edge, sometimes a

small tooth on each side."

" But one condition of growth of this species was noticed." " The cells were in general regularly ar-

ranged with reference to the individual rows; but there was no uniformity of disposition as respected the

whole surface. Their length was about one-fourth of a line, and breadth one-sixth. The interpolated, or

additional series, sprung from the side of an oval termination ; but from their mode of insertion they might

be considered as having had an independent origin, or having been developed from gemmules. In every

case, however, the first additional cell had been clearly derived from that in which the regular successive

cell did not occupy the whole of the distal termination, their being in both instances, the same want of a

distinct transverse separating line, while between the interpolated and the other pre-existing rows, the

regular longitudinal furrow was continued. No signs of accessory foramina or of gemmuliferous (?) vesicles

were noticed."

" Locality.—Petersburg," Virginia, (Miocene.)

We are not acquainted with this species, except through the description given

above, and a wood cut. The cellules appear to be oblong, with their sides parallel

;

surface pierced sparsely by rounded pores ; mouth large, occupying the whole of the

distal portion of the cellule and with a thickened edge or lip, sometimes emarginate

at the proximal edge.

C. Formosa, Tuomey and Holmes, Pliocene of South Carolina, p. 12, pi. 4, fig. 6.

" C. incrustars; eellulis ovatis, immersis, aequalibus, subquincuncialibus, vel sine ordine depositis, poris

minimus cinctis ; ore magno, rotundo."

" Incrusting; cells ovate, immersed, equal, somewhat quincunx or disposed irregularly, surrounded by a

row of minute pores." (Mouth large, round.)

" The distinguishing character of this beautiful species is the row of pores bounding the cells ; on the

sides of the cells the pores are in double rows and seen obliquely, giving the cells the appearance of serial

arrangement. Vertically the cells are separated by a single row of pores. This regularity is only observed

when there has been no interference, for on other portions of the same specimen both the cells and pores

are irregular. The mouth is large and but slightly raised."

We are not acquainted with this species, nor with any other described for the first

time in the above work. From the figure given, it appears to resemble somewhat our

species C. Janewayi, but it differs in the cellules being broader, with a larger mouth,

not bounded by a distinct lip, and in the punctations on the surface being confined to

a row along the edge, as in Beptocelleporaria umhilieata. From the latter species it

can, however, be at once distinguished by the absence of the " special pores " behind

the opening, and in not consisting of more than one layer.

This species, with the others in the above work, are quoted as Pliocene.* The

locality is Darlington District, S. C.

* In regard to the use of the terms Pliocene and Miocene in this country, it will probably be found on more

careful examinations, that there is no real division existing between the two so-called formations. A striking

proof of this will be found in the concise table given by my friend Prof. Holmes, in the above work. In speak-
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C. tessellata, Tuomey and Holmes, Pliocene of South Carolina, p. 13, pi. 4, f. 7.

" C. incrustans; eellulis minimis, subglobosis, depressis, quiacuncialibus, interstitiis impressis ; ore

minimo, constricto."

"Incrusting; cells small, somewhat globular, flattened, quincunx, with the boundaries between the cells

defined by an impressed line; mouth small, contracted, slightly lipped ; a small closed tubercle on the side3

of the cells, which is sometime conspicuously open."

"The depressed globular form and great regularity of arrangement distinguishes this species."

" Giles Bluff, Pee Dee River." " Pliocene."

The extreme breadth of the cellules, making them almost square (according to

the figure) will serve to distinguish this species in the absence of almost every other

character.

C. radiata, T. and H., Pliocene of South Carolina, p. 13, pi. 4, f. 8.

" C. incrustans ; eellulis ovato-oblongis ventricosis, subimbricatis, radiantibus, quincuncialibus ; ore

rotundo."

" Incrusting ; cells oval-oblong ventricose, radiating, quincunx."

" This fossil is found in irregular patches, consisting of a single layer of cells on the surface of other

fossils. Near the proximal edge of the mouth, which is not at all thickened, there is a small tubercle which

is generally perforated, showing under the microscope a minute foramen."

"Locality.—Goose Creek, S. C." " Pliocene."

C. depressa, T. and H., Pliocene, South Carolina, p. 14, pi. 4, f. 9.

" C. incrustans ; eellulis depressis, ellipticis, quincuncialibus ; ore rotundo, prominulo, labiato, tuber-

culoso."

"Incrusting; cells depressed, elliptic, quincunx ; mouth circular, slightly prominent, margined, tuber-

culose."

" The cells are much flattened, somewhat indistinct, and separated by a depressed line. The mouth is

small and depressed, with the lip slightly raised and thickened, On each side of the mouth there is a

minute tubercle.

Occurs with the preceding. The sides appear to be parallel, and the top of the

cellule sloping upwards from its proximal margin to the proximal margin of the aper-

ture, which, from the figure, seems to point upwards and forwards.

C. urceolata, n. s., fig. 11.—Colony composed of large cellules, disposed in radiating

lines and irregular quincunx. Cellules oval, very convex, depressed posteriorly, ele-

vated anteriorly so as to present an imbricating appearance. Mouth circular, ter-

minal, looking slightly forwards ; bordered by a large collar-like lip, thinnest and

lowest anteriorly, elevated at the proximal corners and depressed in the middle of the

ing of the numerous beds of sands and clays overlying the Eocene, from New Jersey to Carolina, he speaks of

Mr. Conrad having referred them to the Miocene, because he found in them about fourteen per cent, of living

species. He then gives a table showing the per centage of living forms, in beds characterized in the main by

the same series of fossils, in four States, as follows :

—

New Jersey has 13 per cent. ; Virginia, 18 per cent. ; North Carolina, 34 per cent. ; South Carolina, 42 per

cent. Thus showing, as far as we have the means of knowing at present, that the same beds, or more likely beds

of the same group, in one place are, according to the now generally received rules, miocene in one locality and

pliocene in another.—W. M. G.
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proximal margin, but not emarginate
;
presenting the appearance of the mouth of a

pitcher when viewed from before ; the edge adjoining the mouth on that side slopes

inwards somewhat, thus heightening the resemblance. The proximal edge of the lip,

furthest from the mouth is elevated above, and overhangs somewhat the surface of

the cellule. Surface minutely and closely punctate, but not perforate (?).

"

Locality and position.—From the Miocene marl, of New Jersey, encrusting a speci-

men of Ostrea percrassa, Con. Coll. W. M. G.

This magnificent species, of which we have only seen a single colony, resembles in

the shape of the cellules, G. radiata, T. and H. It can be at once distinguished, how-

ever, by the peculiar, pitcher-shaped mouth. The mouth of C. radiata, is simple and

the cellules are broader.

Sometimes, though rarely, the anterior margin of the mouth degenerates to a mere

line, but the lip-like character of the posterior margin is always more or less persist-

ent. We are not able to detect any actual perforations of the superficial crust as in

C. Janewayi ; the punctations appearing to be merely minute depressions of the sur-

face. They appear to be evenly and regularly distributed over the whole surface, ex-

cept the lip, which is smooth. No abortive cellules nor ovarian vesicles exist in the

specimen before us.

C. californiensis, n. s., fig. 12.—Colony encrusting in irregular patches. Cellules

arranged irregularly ; oval to rounded hexagonal, prominent in the middle. Mouth

anterior, almost terminal, semi-circular to oval or subquadrate
;
proximal edge usually

straight ; bounded by a slightly raised, but not thickened lip, best developed anteriorly,

not always present posteriorly. Surface much elevated about the centre of the

cellule, sometimes with a distinct tubercle, from which the surface slopes in all direc-

tions. Around the edge is a row of large pores, not always, however, encircling the

mouth. Besides these there is usually a row of smaller ones behind the mouth, and

at times the whole surface of the cellule is perforate. From Santa Barbara, Cal., con-

sidered to be Miocene, by Mr. Conrad.

The very elevated centre of the cellule in this species is its strongest distinguishing

character. There is never a distinct pore at this point, although, we have frequently

observed a perforation of irregular shape, the result of attrition.

In some colonies, the surface is perfectly intact except the marginal row of pores,

in others it is punctate, but not perforate, while at other times it is strongly cribrate.

All of these characters can sometimes be observed in the same colony.

We are indebted to Dr. A. L. Heermann, for this and the other California species,

collected by him several years ago, and placed in the Museum of the Academy of

Natural Sciences of Philadelphia.

C. bellerophok, ii. s., fig. 13.—Colony encrusting, testaceous, composed of cellules

juxtaposed, placed irregularly. Cellules short, without any obvious separation
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superiorly, except a slight undulation of the surface. Surface coarsely perforate by

large irregular pores placed close together; anteriorly prolonged into a large trumpet

shaped tube. This tube is inclined upwards and forwards, is expanded at its extrem-

ity, around the mouth, and the lower portion, for from one to two-thirds of its length,

is marked by impressed stria? having a spiral tendency. The lateral and terminal

walls are thin and perforated by vejy distinct connecting pores.

Locality.—With the preceding, encrusting Idmonea Californica. Rare. The tubu-

late mouths of this species gives it a striking resemblance to Entalophorapunctata, but

it can be distinguished by the fact that it is encrusting, while the latter is in dendroid

branches. The very exsert mouths might lead one to suppose that this beau-

tiful little Polvzoon was a centrifuginate, but we are satisfied that the cellules arise

from the sides and ends of the preceding ones, and not from behind them, as is the

case in the latter order. The tubes sometimes are almost decumbent on the surface

of the succeeding cellule, but usually rise at a slight angle. There is no thickening

around the mouth.

REPTOCELLEPORARIA, d'Orb. 1851.

Colony testaceous, encrusting submarine bodies, never raising in free plates or

branches, but composed of numerous layers superposed. Cellules, same as in Cellepora

and other Escharidse. Ovarian vesicles not uncommon.

Differs from Cellepora in having many layers superposed, instead of only one; from

Celleporaria in that, while composed of numerous layers, it is always encrusting, never

rising into dendroid branches.

R. aspera, n. s., fig. 14.—Colony encrusting usually composed offrom four to twenty

layers, sometimes presenting a knotted or coarsely tuberculose surface. Cellules oval

to rounded hexagonal, placed irregularly, but with a tendency to a general arrange-

ment in one direction in the same neighborhood, convex and very prominent on the

surface, separated by deep irregular depressions. Mouth anterior, not terminal, semi-

circular to subquadrate, with the angles rounded, sometimes elongated, but usually

with the proximal edge straight or curved outwardly, and always with the greatest

diameter placed transversely. Surface of the cellules marked by a small number of

large rounded elevations placed irregularly, and with those nearest to the edge elon-

gated so as to present between them grooves, resembling remotely the fossets of the

Eivliarellidce. These grooves are continued all round the edge of the cellule, and at

their extremities we can generally observe a small pore, piercing the crust.

From the cretaceous of Timber Creek and near Mullica Hill, N. J. The pores

around the edge, placed in distinct grooves, at first caused us to hesitate in placing

this species in the above genus; but on a more thorough examination, we are con-

vim cd that they are no more like the "special fossets" of d'Orbigny, than are the

34
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similar pores of Multiporma umbilicata or those seen scattered over the whole surface

many species of Eschara, Cellepora and other genera.

The tuberculation over the surface of the cellules was only observed in a few in-

stances in very sheltered localities, but since most of the specimens examined by us

were worn, we were unable to detect it in the majority of cases. We have no doubt,

however, but what it will be found to be a constant character.' We seldom observed

more than a half dozen ofthe rounded tubercles on a single cellule.

R. informata, d'Orb., Pal. Fr., vol. 5, p. 422.

Cellepora informata, Lonsd. Quart. Jour. Geol. Soc, vol. 1, p. 505.

0. informata, d'Orb., Prod. Pal, vol. 135, No. 2560.

E. wfarmata, Tuomey and Holmes, Pliocene, S. Carolina, p. 15, pi. 4, f. 11, 12.

? R. informata, Holmes, Post Pliocene, South Carolina, p. 6, pi. 1, f. 5.

Colony encrusting, irregularly botryoidal, many layers. Cellules arranged irregu-

larly, normalty elongated, sides rounded slightly, but nearly parallel ; when crowded

they vary very much in form, being sometimes quadrangular, and even wider than

long, while in the normal state the proportions of length to breadth are about as 4 to 3.

Mouth terminal, circular, in the same plane as the upper surface, surrounded by a

slightly thickened lip, generally notched at the proximal margin. Surface of the

cellule convex, closely and minutely punctate, except just about the middle, where the

surface is elevated into a slight tubercle, visible only on very perfect cellules. Ovarian

vesicles large and globular, occurring profusely on some specimens, entirely absent on

others ; surface punctate.

Miocene, Petersburg, Va., and South Carolina.

The form figured by Prof. Holmes in his Post Pliocene of South Carolina, seems from

its mode of growth hardly to belong to this species, but since he does not figure the

cellules in that case, we can form no definite opinion. Under the description of B.

quadrangidaris (with which species, we are unacquainted) will be found Lonsdale's

account of the differences of the two species, which seem to be closely related. In ad-

dition to the characters given above, we might mention that we have never noticed

the mouth oval as Lonsdale says it sometimes occurs. The proximal end of each

cellule is somewhat lower than the distal end of the preceding one, so that the mouth,

which is terminal, is generally a little higher than the adjoining surface ofthe succeed-

ing cellule. When, as sometimes occurs, the small tubercle of the surface of the cellule,

is worn away, there is a perforation left that might be mistaken for a " special pore."

When two or more superimposed layers are broken through, they present a somewhat

columnar appearance, but not distinct enough to mislead the most careless observer.

E. quadrangulaeis, d*Orb., Pal. Fr., vol. 5, p. 423.

Cellepora id., Lonsd. Quart. Jour. Geol. Soc, vol. 1, p. 508. Id., d'Orbigny, Pro-

drome Pal., vol. 3, p. 136, No. 2562.
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"Encrusting; cells disposed in concentric layers around numerous centres, no regularity respecting the

position of the distal extremity ; form quadrangular, bounded by a depressed line, surface very slightly

convex, minutely foraminated ; not uniformly in the same plane as the exterior of the cell, round, large,

margin in general not raised nor thickened, sometimes notched on the proximal edge, occasionally on one

side of the mouth a large pyriform opening to a gemmuliferous (?) walls of cells not separable mechanically
;

vertical fracture concentrically laminated; connecting foramina near the base of the walls numerous."

" This coral agrees with the two preceding (Reptocelledoraria ivformata and Mulliporina umbiUcata) in

the general Eschara-like characters of the cells, in the variable position of the distal extremity, in exhibit-

ing no changes or external thickenings dependent on age, and in the situation of the supposed gemmuli-

ferous vesicle or chamber; but it differed in the walls not being separable mechanically, fractured surfaces

displaying almost constantly the interior of cells arranged in concentric layers, and not irregular columns

detachable singly : also in the oval aperture having a less uniformly persistent position with respect to the

surface plane of the cells, being in some instances terminal, and it resembled in its general characters much

more nearly those of the mouth of Cellepora pumicosa.

This fossil attained considerable dimensions, one botryoidal mass being 4} inches in width, and 3 in

height ; and with the exception of the small Balani around which it was encrusted, and a central cavity, it

consisted of concentric polype-strata enveloping the botryoidal centres. The individual layers had, however,

a limited range. The cells when unaffected by irregularities of surface, had a nearly quadrangular outline
;

and the mouth was in the centre of the distal extremity, if unaccompanied by a gemmuliferous (?) vesicle
;

but if that structure occurred, it was situated on one side. Many mouthless cells were noticed, both with

and without the vesicle ; but the irregularity of development which prevented the formation of the oval

aperture, did not apparently interfere in any manner with the perfect conformation of the opening of the

supposed reproductive chamber. Indications of the progressive mode of constructing the cells were not

observed
; nor, as already stated, were there any signs, either on the surface or subjacent layers, of marked

changes or thickenings attendant upon age. In some cases the mouths had apparently been contracted or

filled up, but they were generally open ; and obliteration of the pores, where it occurred, was probably due

chiefly to the infiltration of calcareous matter."

R. siMiLis, d'Orb., Pal. Fr., p. 423.

R. simills, Tuomey and Holmes, Pliocene, South Carolina, p. 16, pi. 4, f. 1?-, 14.

Cellepora simills. Lonsdale, Quart. Jour. Geol. Soc, vol. 1, p. 509.

C. similis, d'Orb. Prod. Pal., vol. 3, p. 136, No. 2563.

" Lobed or convoluted ; cells globular, confusely aggregated, surface not foraminated, more or less

traversed by reticulated or radiating ridges; mouth large, circular, terminal; a large hood-shaped projecting

gemmuliferous vesicle."

" This coral possessed all the leading characters of typical species of the genus,
(
Cellepora, Lam , not

Fabr., see observations under that genus

—

G.) and it resembled C. pumicosa, in the form of the cells and in

the confused mode of aggregation ; and in that species radiating ridges near the junction of the cells may

also occasionally be detected, but to a much less extent than in the fossil under consideration. Tbe leading

distinction between the fossil and recent polyparians consisted is the perfect vesicle of the former, when

exhibited in sheltered places, not having a long spinous process; and there were other minor peculiarities,

as the total absence of a transverse plate near the bottom of the aperture."

Prof. Holmes says, " This species is easily distinguished from the •pYecedm<r(i»fonna(a)

by the more even and less verrucose surface of the masses. The whole is covered by

little elevations, which rarely become mammillary. The absence of pores, when viewed
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through a lens, separates it readily from R. informata. Miocene, (" Pliocene " Holmes)

Virginia and South Carolina.

E. umbilicaia d'Orb. (Cellejpora, id., Lonsd. is a Multiporina.)

R. glomerata, n. s., fig. 15.—Colony composed of many superposed layers of cel-

lules. Cellules placed irregularly ; oval, convex, separated by depressed lines. Open-

ing anterior or nearly central, round to subquadrate, simply pierced, not bordered by a

few round pores, near the margin, sometimes only posterior to the mouth, at others,

surrounding it and occasionally scattered over the surface. Dividing walls thick,

separated.

The above description was taken from two, much worn, colonies, hardly showing

more cellules than those figured. On all the cellules, we observed, near the mouth,

and invariably bebind it, a subquadrate, oval, or semilunar depression, in one in-

stance, appearing to have been bordered by a wall, perhaps the remains of an arched

vesicle. We could detect no connection between this depression, and the interior of

the cellule. Owing to the worn condition of the specimens, we may have omitted

some of the specific characters ; but the short, oval, very convex form of the cellules

will distinguish this species from any yet known.

Locality.—Vicksburg, Mississippi, Eocene, associated with Oligotresium Yiclcs-

buryensis.

Sub-Fam. ESCHARELLIN.E, d'Orb. 1851.

ESCHARIFORA, d'Orb. 1851.

Colony sometimes encrusting in its earlier age, afterwards rising in free plates or

compressed branches, with cellules on both faces, separated by a median germinal

plate. Cellules of two kinds,

—

ordinary and accessory. Ordinary cellules placed in

longitudinal lines and quincunx, opening small or of moderate size, placed in the cen-

tre of the cellules and surrounded by a number of fossets, or of pores performing the

function of special fossets. The accessory cellules differ from the ordinary ones in

the form of the aperture, which usually exposes the greater portion of the cellule.

It will be observed that we have modified the description of this genus in one im-

portant particular. We have observed a character, not altogether new in the mode

of growth of the polyzoa. In other words, the following species, like the genus

Diastopora, sometimes encrusts for a considerable distance before rising from the en-

crusted surface. In this case the cellules are placed in two series back to back, while

in Diastopora they are in only one layer.

E. ttpica, G. and H., fig. 16.

Cellepora typica, G. and H., Proc. Acad. 1860, p. 366.

C. typica, G. and H., Jour. Acad. 2d s. vol. 4, p. 400, pi. 59, f. 27—29.

Colony encrusting; sometimes in patches nearly an inch across, in its early age;
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afterwards rising in free flattened branches, generally branching all in the same plane,

sometimes tortuous. Ordinary cellules broadly oval, form visible only in the youngest

portions of the colony, in ordinary adult colonies the surface being uniform. Mouth

rounded anteriorly, straight on its proximal margin ; immersed, with the sides abruptly

sloping, and a slight rim at the inner edge. Sometimes at the proximal edge a tooth-

like process, which is occasionally bifid at its extremity ; in one instance we noticed

another tooth springing from the anterior lateral margin and directed towards the

centre. Accessory cellule observed in only one instance, substituted in the place of

an ordinary one, and differing in having the aperture larger, very elongate and nar-

row at the distal extremity. In this case the immersed character of the mouth, and

the small rim immediately bounding it, are better exhibited on account of the larger

size of the opening. The special fossets in this species are represented by five tubu-

late pores, one placed in advance and the other four at the angles of the oval opening,

not always at regular intervals. The surface of the colony is slightly undulated, and

generally depressed towards the mouths of the cellules.

From the Cretaceous, Timber Creek, Mullica Hill, and in one instance, the speci-

men first described, from the upper portion of the second division of the Cretaceous

following the divisions in the Geological Reports of New Jersey; the Timber Creek

beds belonging to the highest division.

The first described specimen of this species shows no signs of the tendency to a free

portion of the colony, and the pores surrounding the mouth having been almost ob-

literated, we considered it a Cellepora. Having since procured a large number of

specimens, some in a very perfect state of preservation, we are able, happily, to deter-

mine the true position of this most remarkable form. One specimen in our possession

places the identity of the encrusting and free portions beyond a doubt, since it shows,

as represented in figure c, the surface sloping up on both sides, uniting, with a germi-

nal plate between them, and rising prominently from the surface of the encrusting

plate. When we add to this the fact that in the most minute structural detail both

forms agree precisely, there can be no reason for doubting their identity.

In broad specimens we have noticed that the quincuncial arrangement of the cel-

lules is modified, so that lines drawn across the intersecting rows of mouths are

curved outwardly instead of being perfectly straight.

ESCHARELLA, d'Orb. 1850.

Colony resembling Escliara in its mode of growth, composed of cellules arranged

back to back and in longitudinal lines and quincunx. Cellules of two kinds—ordinary

and accessory. Ordinary cellules have the mouth in advance, exposing but a small

portion of the interior ; behind the mouth are placed special fossets, arranged radiately

35
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in rows, or composed of radiating rows of small pores. Accessory cellules rare, larger

than the others and open throughout their length. Ovarian vesicles frequently occur.

The special fossets behind the mouth will distinguish this genus from Escharifora,

where they are placed around the mouth, which is central. The presence of the

fossets and the entire absence of special pores separate the genus from Esehara, Escha-

rellina, Escharine'la, Porina, &c.

E. micropoba, n. s., fig. 17.— Colony composed of robust, flattened branches, -with

cellules all round. Cellules elongated oval, narrowed posteriorly, arranged in very

regular quincunx. Mouth circular, opening obliquely upwards and outwards: bor-

dered by a prominent thickened, lip-like expansion, projecting very much from the

surface of the cellule, and sloping down to it ; middle anterior edge of the lip absent,

so that the proximal end of the succeeding cellule appears to slope into the mouth.

The outline of the lip is U-shaped externally, and the upper surface is abruptly trun-

cated. When the lip is abraded, as is represented in one instance in the figure, the

whole anterior end of the cellule seems to be depressed. Surface of the cellule orna-

mented by two rows of minute pores, slightly elongated transversely, arranged in

about eleven pairs opposite each other, and with a few at the proximal end of the

cellule uniting the two rows. Ovarian vesicle short, globular, broadly emarginate at

the oval margin, and with the accompanying cellule much broader than those not

provided with such an appendage.

From the Eocene (of Ala. ?)

The rough, rasp-like surface of well preserved specimens, and the elongated cellules,

round mouths and small fossets of all, will at once characterize this pretty little spe-

cies. We usually find about nine or ten rows of cellules visible on one side. Those

on the edges are as perfect as the others, and we noticed no abortive nor accessory

cells.

REPTESCHARELLA, cl'Orb. 1851.

Colony composed of one layer of cellules, arranged in contact with each other, en-

crusting submarine bodies. Cellules of only one sort, provided with the mouth in

advance and with a variable number, according to the species of transverse or radi-

ating "special fossets," always behind the mouth. Distinguished from Dlstamescha-

rella by the cellules being always in contact. Bears the same relation to Escharella

as Cdlepora does to Eschara.

R. carolinensis, n. s.. fig. 18.— Colony composed of a single layer of very small

cellules, irregularly grouped, occasionally, though rarely, in quincunx, and not in lon-

gitudinal lines. Cellules convex, broadly oval, sometimes distorted so as to be twice

as long as wide, or with one side nearly straight or angular. Mouth terminal, vary-

ing from circular to transversely oval, bordered by a slightly raised lip of uniform
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thickness, with the proximal edge occasionally merging into the surface of the cellule.

Behind the mouth are from five to seven pairs of fossets radiating from one point,

placed at the bases of deep rounded excavations, opposite each other and at times

crossing the whole surface of the cellule so as to unite. Sometimes there is an odd

terminal fosset. We could detect no other ornaments on the surface.

This rare species is founded on a single colony encrusting the type of Eschara texta.

The specimen is from the Eocene white limestone, from west of Charleston. S. C.

The remarkably small size and irregular mode of aggregation of the cellules will

distinguish R. Cardinensis from all known species. The cellules are not more than

an eighth of the size of those of the Esdiara to which they are attached. The latter

are about '04 of an inch in length.

R. HeermAnnii, n. s., fig. 20.—Colony encrusting in irregular patches. Cellules

placed without any definite arrangement; oval to elongated subquadrate in form;

distinctly divided by deep depressed lines. Mouth terminal, semicircular to oval or

subquadrate, bordered by a raised lip, often absent at the proximal edge; anteriorly

thickened and covered by about five prominent, perforated tubercles. Surface convex,

marked by five or six pairs of very depressed grooves, usually radiating, sometimes

extending across the whole cellule. At the lowest part of each groove is a row of

small pores. Ovarian vesicles large, round, prominent, and without any ornamenta-

tion.

From Santa Barbara, Cal. Miocene.

The peculiar mouth of this pretty species will at once distinguish it. In the form

of the cellules it resembles somewhat R. Camllnensls, but the cellules are usually

more regularly oval. The mouth of the latter species is plain. We take pleasure in

dedicating such a beautiful species to our friend Dr. Heermann, to whom students of

Natural History are indebted for many rare and valuable specimens, the result of his

assiduous collectin«;.-

R. plana, n. s., fig. 19.—Colony irregular, encrusting. Cellules oval, arranged with-

out any regularity. Mouth transversely oval or reniform. Always rounded in ad-

vance, often encroached on in the middle of the proximal edge ; bordered by a slightly

thickened, elevated margin. This margin is broad, and in the middle of the proximal

portion it is marked by a projection or lip, quite prominent. Along the middle of the

lip, in the direction of the longitudinal diameter of the cellule, is a small prominence

or tubercle, often extending into the mouth, producing the reniform shape of the mouth.

The rest of the margin is marked by a median groove, sometimes a row of puncta-

tions, extending around the mouth, never crossing the tubercle or lip. In a few in-

stances we have noticed the mouth perfectly plain, being merely perforate. The sur-

face of the cellule is rather gibbous but not grooved. The "special fossets" are re-

presented by five or six pairs of rows of minute pores. These pores are not placed in
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furrows as in the preceding species but are almost level with the rest of the surface,

which is, at most, merely undulated.

Locality, with the preceding.

The ornamentation of the mouth and the very plain surface distinguish this species.

It appears to be rare. We have observed but a single specimen, which, however, is

well characterized. There is one ovarian vesicle on the specimen. It is nearly as

long as an ordinary cellule, very convex, strongly carinate in the middle, longitudinally

and with the surface plain.

PHIDOLOPORIDiE, {New Family,) G. and H.

A certain number of the cellules only provided with special pores. Opening of

moderate size and not closed by a membrane in the living state.

This family is related both to the Esdiaridce and the EscJiarinellidce and Porinidce.

We believe that its true position should be immediately after the Esdiaridce. Three

genera, belonging to this family, are already known. Two of them are here described

for the first time. The third, Selenaria of Busk, (Catalogue of British Museum, Polyzoa,

part 2.) is characterized by having vibracular pores placed at intervals over the colony,

which is discoidal as in Lunulites. The pores in this genus are attached to cellules,

differing from the others by having no oval opening, and in being ornamented differ-

ently from the ordinary cellules. The only species yet known is recent, S. maculata,

Busk, loc. cit. {Lunulites id., Busk, Voyage of the Rattlesnake.)

PHIDOLOPORA, {N ft,) G. and H.

Colony as in Eetepora, composed of free, anastomosing branches, with the cellules

only on one face. Cellules provided with a "special pore" or vibracular (?) opening

on the surface of the cellule, behind the mouth. This genus resembles Eetepora, but

can be distinguished by the scattered special pores over the surface of the colony.

P. labiata, n. s., fig. 21.—Colony composed of rounded or compressed branches, fre-

quently anastomosing. Cellules only on one face; not separated externally, or at

most separated only by very faintly depressed lines. Mouth rounded, proximal lip

deeply notched. Surface without ornament, gently undulating and usually depressed

around the mouth. Special pore, when present, placed on the surface of the cellule,

in or near the median line, and some distance behind the mouth ; bordered by a pro-

minent lip and opening upwards and forwards. Ovarian vesicles small, nearly hemis-

pherical, unornamented and placed directly in advance of the mouth. Back of the

colony plain or showing at times very faint undulating lines, exhibiting the divisions

of the cellules.

Locality.—Santa Barbara, Cal. Miocene. Not rare. The special pores have no
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definite arrangement with relation to each other. Sometimes every cellule on a branch

will be found to be provided with one, at others, they are hardly as numerous as

shown in the figure. The ovarian vesicles are equally uncertain in their arrangement.

We frequently find branches without a single one, and on one specimen, nearly as

large as the one figured almost if not quite every cellule is provided with its ovicell.

These two appendages do not seem to have at all interfered with each other. Some-

times a cellule will be provided with both, at other times, neither is present.

OLIGOTRESIUM, (K G.) G. and H.

Colony discoidal, free ; convex above, concave below ; cellules on the convex or

upper surface ; arranged in radiating rows, with new rows occasionally interpolated.

New rows'commence by an abortive cellule. Opening of moderate size. A certain

number of cellules are provided with a vibracular cellule, or '"'special pores" placed

laterally, between the rows cf ordinary cells.

This genus differs from Limulites, in that a certain number of the cellules are pro-

vided with vibraculae. From Selenaria it is distinguished by the vibracular cell beinf

small and placed between the rows of ordinary cellules, while, in the latter genus, the

vibracular cell rejjlaces an ordinary one.

0. vicksburgensis, G. and H., fig. 22.

Lumdltes id., Con. Proc. Acad. Nat. Sci. Phila., vol. 3, p. 296. Id. Jour. Acad.,

vol. 1, p. 127.

Colony discoidal, ofexceeding variable convexity, varying from almost flat to higher

than broad. Cellules on the upper or convex surface, arranged in radiating lines; in-

terpolated lines always commencing by an abortive cellule. Cellules subquadrate,

irregular in form and size, anterior margin convex, posterior, concave; always sep-

arated by an impressed line. Surface regularly concave. Mouth central to anterior,

never terminal ; large, oval to subquadrate, promixal margin usually straight. A
small raised lip sometimes encircles the mouth, occasionally only a portion of.it, and

at other times is entirely absent.

There is a vibracular cell, usually oval or fusiform, with an opening of variable

shape, attached to each alternate cellule in the longitudinal lines, and placed at the

side or a little in advance, always in the line between the rows of cellules. This cell

is only placed with reference to the ordinary cellule to which it is attached, irrespec-

tive of the position of adjoining cellules in the neighboring series.

Under surface marked by irregular radiating depressed lines, not always continued

to the edge of the colony. Between these lines the surface is convex and coarsely

granulate.

From the " Upper Eocene," Vicksburg, Miss.

36
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Tarn. ESCHARINELLIDJE, d'Orb. 1851.

Sub-fam. E S C II A R I N E L L I N M.

ESCHARINELLA, d'Orb. 1S50.

Colony entire, testaceous, fixed by the base, from which rise branches or compressed

plates with cellules on both sides, placed back to back and arranged in quincunx or

longitudinal lines. Opening placed in advance, moderate in size and not operculate.

A special pore placed invariably in advance.

With all the other characters of Eschara, it differs by the presence of as pecial pore

in advance of the opening; in Porina, the pore is behind, and in Escharinella there

are two.

E. muralis, n. s.j fig. 23.—Colony composed of flattened, rather narrow branches,

with from four to eight rows of cellules on each side. Cellules quadrangular, some-

times with the ends truncated, so as to be hexagonal. Surface convex smooth, more

depressed at the proximal than at the distal extremity. Mouth terminal, sometimes

round anteriorly with the posterior margin straight, sometimes subquadrate ; often

with a tooth at the middle proximal margin. Cellules, when perfect, and not in the

more advanced stages, separated by a distinct wall which expands anteriorly and en-

circles the special pore, which is small round and placed close to the mouth.

From the Cretaceous from near Mullica Hill, N. J.

The figure represents the cellules unusually narrow, and the wall should be more

ragged.

When the surface is worn, or in old specimens, this wall disappears, and with it the

convexity of the cellule, in which case it resembles the worn specimens of Esdiarifura

iypica, the mouths of the cellules being both of the same general shape, and the

present species presenting pits or depressions over the surface. The more perfect

specimens of each are, however, very distinctly characterized.

? E. linea, G. and H.

Eschara id. Lonsd. Quart. Jour. Geol. Soc, vol, 1, p. 530, fig.

" Foliaceous; cells oval or oblong, sometimes bordered in completely by a slightly raised line; surface

nearly flat, very porous ; mouth transversely semioval, margin thickened, notched or plain on the prox-

imal edge; occasionally a foramen on one side of the mouth penetrating obliquely towards a correspond-

ing chamber at the distal angle of the interior of the cell ; doisil separation perfect, surface ridged or

flat."

" The above characters were only obtained from older conditions of the coral. The raised lines were, in

portions of the specimens, prominently developed, but in others were entirely wanting. In some cells con-

nected with the general surface, as to indicate that they belonged to the species, the covering was much less

porous, and in a few instances smooth or solid, while the mouth, and adjacent vesicles, occasionally two in

number, were much more prominent. These variations had been apparently produced by curvatures in the
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growth of specimen. The pores differed in siee and form, sometimes assuming the character of distinct

round foramina. No connection was traced between the obliquely penetrated vesicle and the small chamber

at the angle of the cell ; but occasionally a distinct arched solid layer ranged from the opening of the vesi-

cle to the distal angle of the cell."

"Locality.—Eiitaw," (South Carolina, Eocene.)

We are doubtful of the true generic relations of this species. The pores, placed

aside of the mouth, but connected with a chamber at the anterior end of the cellule,

would seem to indicate a relationship with the EscharinelUdce, but Lonsdale mentions

an occasional second pore, which would also relate it to the EsdiarillinidcB.

The species differs from E. muralis in its having the sides of the cellules almost

parallel, and in the pore in the latter species being very small and placed immediately

in advance of the mouth.

ENNALLIPORA, {N. G.) G. and H.

Colony testaceous, composed of many superposed layers. Cellules arranged in

longitudinal lines or quincunx. Opening moderate in side, placed anteriorly and al-

ways provided with one special pore, situated in the succeeding cellules of each longi-

tudinal series, in advance of the mouth, but alternately to the right and left hand

side.

The unique arrangement of the pore in this genus will at once distinguish it. We
cannot ascertain positively, the manner in which the colony commences its growth,

but believe it to resemble Celleporarla and Mullescharinella ; that is, it rises from the

surface to which it is attached, in a free plate or branch, over which the succeeding

layers are encrusted.

It may be, however, that the only specimen before us, which is regularlv clavate

in form, is encrusting a tube of Serpula or some other slender body. If this is the

case, the genus is most nearly related to the decumbent forms. From Miittescharinella,

this form is separated by the position of the special pore, which in the above genus is

always placed directly in advance of the mouth.

E. quadrangularis, n. s., fig. 24.—Colony -as described above. Cellules quadran-

gular, often irregular, from being crowded, separated by a distinct raised wall
;
placed

in longitudinal lines, frequently changing their direction. Oral owning round, sub-

quadrate or ovoid, situated in the median line, but at variable distances from the an-

terior end of the cellule, though always in advance of the centre. Surface convex,

sloping upwards from the edge to the mouth which is always at the highest point.

Behind the mouth is occasionally a somewhat prominent elevation of a triangular or

oval form. The mouth is at times bordered by an almost imperceptible depressed line,

producing the appearance of a lip. The edges of the cellule are pierced by a few

irregular pores, at times continued as faint radiating grooves on the surface.
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The special pore is placed alternately at the right and left hand, distal angle of the

cellule, in each longitudinal series. It is bordered by a distinct, thickened lip, nar-

rowest at the end near the mouth.

From the Miocene ; Petersburg, Va.

The only colony we have seen is of an elongated, pyriform shape, covered with

large regular elevations, over which the cellules run without changing their course.

There is a hole on one side which may be the cavity left by a tube of a Serpula, over

which the colony is encrusted, or it may have been caused by some boring animal. If

the latter is the case, it will probably prove that the genus is erect in its mode of

growth. We are inclined to this opinion because of the very regular form of the

colony. Whether the pyriform or clavate shape is peculiar to the species, we cannot

determine until we see more specimens. It is probable that the species retains more

or less of an approximation to the form.

Subfam. PORELLINiE, d'Orb. 1851.

DISCOPORELLA, d'Orb. 1851.

* Colony discoidal, fixed in its young state generally to a grain of sand, which be-

comes eventually imbedded in the testaceous substance of the colony. Cellules on

the upper surface only, which is convex, the lower surface is concave and radiately

striate. Cellules arranged in radiating lines and quincunx; surface pierced by regular

transverse or radiating fossets placed posteriorly to the mouth. Mouth anterior, a

special pore placed always before the mouth.

This genus can be distinguished from all the other free discoidal forms by the cel-

lules possessing regular fossets pierciug the surface of the cellule, and by the presence

of a pore in advance of the mouth.

D. denticulata, G. and II., fig. 25.

Lunulltes denticulata, Con., Sill. Jour. vol. 41, p. 348.

L. depressa, Con., id.

L. denticulata, Lonsdale, Quart. Jour. Geol. Soc. vol. 1, p. 503. Id. d'Orb., Prod.

Pal. vol. 3, p. 136, No. 2578. Id. Emmons, Report Geol. N. Car., p. 311,

figs. 248, 249. Id. Tuomey and Holmes, Pliocene S. Car. p. 11, pi. 4, f.

1—5. Id, Holmes, Post. PL S. Car. p. 6, pi. 11, f. 4.

? Dlscoporella umbellata, Emmons, (not d'Orb.), Rep. N. Car. p. 312, figs. 254, 255.

Colony discoidal, outline varying from circular to elliptical, upper surface convex,

sometimes half as high as wide and at others very depressed ; under surface concave,

nearly parallel with the superior face. Cellules subhexagonal, variable in form, ar-

ranged in an oblique quincunx, separated by a prominent, angular, thickened wall

projecting considerably beyond the surface of the cellules, ending in a shaiqs crest and
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sloping, sometimes a little convexly, to the edge of the cellules. Mouth anterior, sub-

quadrate, with the sides curved outwardly. A special pore, which has sometimes

been taken for the true aperture, is always placed in advance of the mouth, sometimes

encroaching considerably on the proximal margin of the succeeding cellule. Surface

of the cellule, when in its normal state, pierced by three pairs of "special fossets " and

one odd one at the proximal end, making seven, placed at regular intervals behind

the mouth. In young cellules, and probably at times as the result of injury to the

specimen, we find the surface plate absent, and in its place only the bases of the pro-

cesses between the fossets, leaving the surface of the cellule open and merged into the

mouth. Under surface marked by irregularly undulating impressed lines, sometimes

dichotomous, with the surface between them generally minutely pustulate.

From the Miocene. Appears to occur everywhere in this formation, from New
Jersey to South Carolina. Prof. Holmes quotes it as occurring in the Post-pliocene.

We place Dr. Emmons' determination of D. umbellata as a synonym, believing that

on further examination it will be found to be the form of this species described by

Mr. Conrad under the name of L. depressa. The latter form is undoubtedly the same

as denticulata, since we have not only had the privilege of studying Mr. Conrad's types

of both the so-called species, but have, by the assistance of a number of other speci-

mens, been able to trace the variations between them.

The special pore, with the minute chamber at its base, called by Mr. Lonsdale the

"gemmuliferous (?) vesicle," is somewhat variable in form. Its mouth varies from

circular to crescentic, in which case the convexity points indiscriminately to the right

or left. It is generally surrounded by the boundary walls of the cellules, which is

merely pierced in the surface of the cellule and has no special boundary or lip.

The special fossets piercing the surface of the cellule are always arranged in pairs,

generally placed opposite each other, except the odd one at the posterior or proximal

end, which is usually the largest, being sometimes almost an equilateral triangle.

It is somewhat remarkable that only the imperfect forms of the cellules should

have been heretofore described, when in Mr. Conrad's types some perfect cellules are

apparent, and Mr. Lonsdale seems to have seen them also, since he says " mature

cells covered."

In some cases, in old cellules the fossets and mouth are nearly or entirely oblite-

rated, but this is 'of rare occurrence. It is much more common to find merely the

denticulated margin. When the surface of the colony is much worn, so as to oblite-

rate the crest of the dividing walls, the cellules seem to be arranged in nearly radi-

ating lines, the quincuncial appearance being hidden by the much more obvious one

of the linear arrangement. On close examination of more perfect specimens, however,

we find that both modes occur simultaneously.

9*7
o7



144 MONOGRAPH OF THE FOSSIL POLYZOA OF THE

Fam. PORINIDJE.

Subfam. PORININiE.

REPTOPORINA, d'-Orb. 1851.

Colony encrusting, testaceous, consisting of only one la3<er of cellules, arranged in

longitudinal lines and quincunx, more or less regular. Cellules juxtaposed, more or

less distinct, variable in form ; opening anterior, provided with one special pore behind.

Resembles Cellepora and ReptescJiarel'Una, but distinguished from the former by the

presence of a special pore, and from the latter by its being behind instead of in ad-

vance of the mouth.

R. carinata, G. and H.

Cellepora carinata, G. and H., Proc. Acad. Nat. Sci. 1860, p. 366.

G carinata, G. and II., Jour. Acad. vol. 4, 2d ser. p. 400, pi. 69, f. 24—26.

Colony encrusting, composed of cells arranged in regular quincunx. Cellules elon-

gated hexagonal, with the proximal end narrowest; sides straight. Mouth anterior,

oval to subquadrate, proximal margin straight to concave, (sometimes a tooth in the

middle?) and not of the form indicated in the figure quoted above, which is the ap-

pearance presented when viewed from behind and not from above. The aperture

points anteriorly. Cellules carinate in the middle, rarely rounded, the carination

reaching its highest point,.a little posterior to the mouth, from which point the surface

slopes to the oval margin.

Just below the apex, and in advance of it, will be seen a small special pore. In

protected positions this pore opens directly in advance, but when the surface has been

in the slightest degree abraded, it is exaggerated in size and opens superiorly. The

cellules are separated by a slight wall, similar to .that seen in our species Escharinella

mural is.

This species can be at once distinguished from all the others found in the same for-

mation, bj' the elongated hexagonal cells, the mouth pointing anteriorly, the pore

behind the mouth, the carinated, or as it sometimes occurs, the broadly globose surface

and the walls arising between and bounding all the cellules.

R. eustomata, n. s., fig. 26.—Colony irregularly encrusting. Cellules closely jux-

taposed, not regularly arranged. Mouth terminal, transversely elliptical to semicir-

cular or subquadrate, bordered by a raised lip, plain or absent at the proximal margin,

marked anteriorly by from seven to ten small perforated tubercles, giving the edge a

serrated appearance. Special pore tubulate, arising from the surface of the cellules

either on the right or left side, most generally on the same side in all the cellules of

the same colony. Surface punctured by pores of variable size, not always perforate.

The surface of the tube of the special pore appears to be always intact.

Locality.—Santa Barbara, Cal. Miocene.
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The position of the special pore in this is remarkable. It is placed invariably be-

hind the mouth, arises from the lateral third of the cellule and may be either on the

right or left hand side. Occasionally two contiguous cellules show the pore on differ-

ent sides, though this is rarely the case. The ovarian vesicle is moderate in size,

placed, as usual, immediately in advance of the mouth, and is semiglobular and en-

tirely without ornament.

MULTIPORINA, G. and H.

Colony testaceous, encrusting submarine substances, composed of numerous super-

imposed layers, always attached by their whole under surface and never rising in free

plates or branches. Cellules having the general characters of the family grouped

irregularly. Mouth terminal or nearly so, and having one special pore placed be-

hind it.

Eesembling Reptoporina, this genus differs from it in always having in adult colonies

numerous layers superimposed instead of consisting of a single layer. In other words,

it bears the same relation to Porina and Reptoporina as Reptocelleporaria does to

Eschara and Cellepora.

M. umbilicata, G. and H., fig. 27.

Cellepora umbilicata, Lonsd. Quart. Jour. Geo. Soc, vol. 1, p. 507. Id., d'Orb.

Proc, vol.3, p. 136, No. 2561.

Reptocelleporaria umbilicata, d'Orb. Pal. Fr., vol. 5, p. 423.

Colony composed of numerous layers, encrusting shells, branches and other sub-

marine substances, in such a manner as to entirely hide their original form
;
generally

taking en a very nodose or tuberculose appearance. Cellules, irregular both in size

and shape, arranged without order, and with the central and anterior portion generally

a little elevated. No distinct division between the cells externally. Mouth placed

anteriorly but not always terminal, transverse, varying from semilunar to subquadrate,

but always without sharp angles; border apparently thickened, slightly elevated,

especially at the proximal margin a special pore is placed about half way between

the mouth and the proximal end of the cellule. Surface marked by a row of pores at

the extreme edge of the cellule; and sometimes by a few pores scattered over the rest

of the cellule.

Between the mouth and the special pore, generally two, sometimes three, and rarely

but one of these small pores will be seen. We observed no ovarian vesicles.

Miocene, Petersburg, Va.

Lonsdale says that the border of the mouth is not thickened. We have observed in

several well marked instances, decided thickening not only surrounding the mouth, but

extending down the middle of the cellule so as to reach and sometimes to form a

border to the special pore. In some cases this thickening is a little exaggerated, thus
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producing the tubercle noted by Lonsdale, " below the proximal lip." The two pores

mentioned by him are sometimes represented by three and sometimes by but one.

When this tubercle is worn off it leaves an irregular pore sometimes transverse, some-

times longitudinal and not rarely oblique. Although there is no external division

between the cells, strictly speaking, still their outline can be easily determined by the

rows of pores always being at the extreme edge of the superficial plate separated in-

ternally only by the lateral walls. This species resembles in its mode of growth and

general appearance, Beptocellejioraria infurmata, but: a glance at the cells will distin-

guish them. The latter species has the cells large, convex, prominent and with the

aperture large and round.

Fam. ESCEAMELLINIDJE, d'Orb. 1851.

Sub-fam. E S C H A R E L L I N I N M.

REPTESCHARELL1NA, d'Orb. 1851.

Colony encrusting, composed of only one layer of cellules arranged in longitudinal

lines and quincunx, juxtaposed, flat or convex. Mouth generally terminal, round or

oval, sometimes salliant, provided with two special pores.

Differs from the other encrusting species, provided with only one layer, by the

presence of two special pores and the absence of fossets. From Semiescharellina, it is

distinguished by being, attached by the whole surface, instead of being free.

R. prolifera, n. s., fig. 28.—Colony encrusting; cellules arranged in quincunx, and

in radiating lines from a central group of two or three cellules, somewhat smaller than

the rest, but perfectly developed in all their structural details. Form of the cellules

oval, elongated, convex, slightly more elevated at the distal than at the proximal end
;

separated from each other, laterally, by very distinct lines, caused by the meeting of

the convex surfaces, and anteriorly by the elevation of the distal extremity above the

proximal extremity of the succeeding cellule. Mouth rounded subquadrate to circular,

bordered by an abrupt, but little thickened lip, which also encircles the special pores,

which latter are somewhat elongated longitudinally and placed immediately abreast

of the oval aperture on each side. Surface of the cellules, smooth. Ovarian vesicles

numerous and small, snbglobular, rounded anteriorly and emarginate at the oval

margin.

From the Cretaceous, near Mullica Hill, N. J.

We have seen but two or three colonies of this very characteristic species, and in

every instance they exhibit a radiating discoidal tendency, as perfect as the encrusted

surface would permit. The new lines, interpolated between older ones, commence in

all cases by a full sized, perfect cellule ; we noticed no abortive cellules. The ovarian

vesicle is small and narrower than the cellule. The special pores, generally elongated

longitudinally, are often narrower at their anterior extremity.
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This species differs materially in the form of the cellules from any heretofore de-

scribed, resembling more nearly Reptescharellaovula,$0<ch.

R. disparilis, n. s., fig. 29.—Colony encrusting. Cellules closely juxtaposed, ar-

ranged without any definite order; variable in form and size; normally rounded hex-

agonal, but most generally distorted by contact with adjoining cellules. Mouth

rounded in advance, straight behind ; bordered by a prominent raised lip which con-

tinues as a dividing wall around the cellule; at each proximal angle of the mouth is

often a small tubercle arising from the lip. Surface plain, slightly convex in the

middle and below the level of the dividing wall. Two elongated narrow special pores

are found immediately behind the mouth on the surface of the cellule close to the

dividing wall.

Local!///.—Santa Barbara, Cal. Miocene.

We have observed but two large well preserved colonies of this neat little species,

in each case encrusting another Polyzoon. It resembles in the general plan of the

cellules, Escharbtella mural is. but the mode of growth, the number and position of

the special pores, and the much later geological formation, cannot fail to distinguish

them.

We observed no abortive cellules, nor ovarian vesicles.

? R. Heermannii, n. s., fig. 30.—Colony encrusting. Cellules irregularly arranged,

oval or elongated in form; juxtaposed, convex, often nearly flat. Mouth terminal,

transversely elliptical to nearly semi-circular; proximal edge usually the straightest;

bordered by a slightly raised lip. Surface minutely punctate or perforate. Special

pores always present, placed behind the mouth near the sides of the cellule but varia-

ble in number, being always one, sometimes two. These pores are placed obliquely,

and bordered by a prominent raised lip. Ovarian vesicle round, prominent and punc-

tured like the surface of the cellule.

Locality.—Santa Barbara, Cal. Miocene.

Tne variable number of the special pores will probably entitle this species to rank

as a distinct genus. Sometimes in the same colony we find two prisent on a cellule
;

on the next, only the right hand one is present, and perhaps the next exhibits only

the left hand one. There is no particular arrangement of the cellules so provided.

E. corxuta, n. s., fig. 31.—Colony encrusting, cellules agglomerated, only in one

layer; rpjadrangular in form; sides nearly parallel, sometimes slightly curved. Mouth
terminal, round to transversely elliptical, often bordered by a very small lip; prox-

imal lip deeply notched. Special pores abreast of, or in advance of the mouth,

placed at the ends of somewhat conical tubes arising from the distal angles of the

cellule, and looking almost directly forwards. Surface broadly convex and coarsely

punctate. The connecting pores, between the cellules are large and few in number.

We noticed but one lateral one, invariably placed near the proximal end of the cellule

88
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and almost at the bottom of the side wall. No abortive cellules, nor ovarian vesicles

were observed.

Locality.—Santa Barbara, Cal. Miocene.

Tlie curious quadrangular form of the cellules and the tubulated special pores will

sufficiently distinguish this species. It does not seem to be common.

The tubes of the special pores are often curved at the inner side, presenting much

the appearance of horns. This character, always more or less constant, has suggested

the specific name. There is often a depression, extending completely across the surface

of the cellule, immediately below the mouth.

Subfam. E S C II A R I P R I NM , d'Orbigny. 1851.

ESCHAPJPORA, d'Orh. 1851.

Colony and cellules exactly like Eschardla; cellules pierced by the same transverse

or radiating fossets behind the mouth, but provided in addition with two or more

special pores surrounding the oral opening. Most frequently these pores are only

two in number and placed one on each side of the mouth, always being independent

of the ovarian vesicle. Accessory cellules rare.

The "special pores," on which M. d'Orbigny placed so much stress, and it seems

deservedly, in his classification of the Polyzoa, it appears, from the researches of Busk

and others, are not at all connected with the reproductive function, as supposed by

the first named author, but seem to have been the openings through which the vibra-

cula or avicularia, or both, were supplied with their motive and other organs. For a

good description of these two classes of appendages, we would refer the reader to the

appendix to Mr. Busk's very able papers on the Polyzoa of the British Museum, in,

the catalogue of that institution.

E. distaks, n. s., fig. 32.—Colony apparently in a tortuous anastomosing series of

plates, robust, cellules on both faces. Cellules small, elongated, often acuminate at

the proximal end; placed in longitudinal lines and quincunx apparently separated

longitudinally, sometimes to the extent of the length of a cellule ; the lines are laterally

very near together, and occasionally, though rarely, the ornamented portions of two

cellules are found without any apparent depression between them. Mouth small,

round, oval or subquadrate
;
generally bordered by a thickened raised lip, which is

usually continued around the portion of the cellule containing the -'special fossets,"

generally disappearing towards the proximal end. Surface of the cellules continuous,

the division being marked by a gentle concavity, or not at all distinguishable, and

with the more central portion marked by five pairs or more of fossets. Special pores

elongated, oblique, placed abreast of the mouth, aud surrounded by the same rim.

Ovarian vesicle large, elongated, rounded anteriorly, generally constricted near the
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mouth and marked above by an impressed circle or ellipse, circumscribing a large

almost hemispherical portion covering nearly the whole of its surface.

From the Cretaceous of Timber Creek, N. J. Rare.

This peculiar species can be distinguished by its very curious ovicell, and by the

fact that the portion of the true cellule, pierced by fossets, does not, in most cases,

cover the whole cellule ; thus causing the appearance that the cellules are separated,

as in Mollia and some other genera. On examining a broken surface, we can trace the

dividing walls of the cellules, which are thin and in contact. The superficial fossets

are nearly ten in number, often there is a terminal one, and occasionally we find an

odd one interpolated on one side. They are very often not placed directly opposite

each other in pairs. Sometimes the margin bounding the cribrate portion of the sur-

face is very abrupt internally, and merges so insensibly into the smooth portion of

the surface outwardly, that no line of division can be drawn, and the middle part of

the cellule appears somewhat sunk below the level of the surrounding parts.

As to the mode of growth, we believe it to be in plates, because the specimen we

possess seems to be too broad for the ordinary dichotomous form, and, in addition,

there is a smaller piece attached at an acute angle, in the usual manner of the anas-

tomosing of broad plates.

E. Abbottii, n. s., fig. 33.—Colony in a plate (?). Cellules large, oval, generally

in lines and irregular quincunx; sometimes there is a slight space between the cel-

lules, most elevated at the edge of the cellules and depressed between them. Mouth

round to subquadrate, bordered by a thickened lip, most prominent at the distal and

lateral margins, and continued around the " special pores." These pores are oblique,

widest at the proximal end, taparing anteriorly, and are placed aside of or a little be-

hind the mouth. Surface of the cellule flat, sometimes a little sunk : rarely bordered

by a rim, and always pierced by about seven pairs of fossets, the last one or two pairs

of which are radiating.

The large broad oval cellules of this species, generally in contact with each other,

and marked by at least seven pairs of fossets, will distinguish this pretty species from

any other yet known in this formation. The cellules resemble somewhat our species

Repiescharipora marginata, but the aperture is smaller, the cellules are closer together,

and there are always in this species two more pairs of fossets than in the latter. We
have seen no ovarian vesicles.

From the Cretaceous, near Mullica Hill, N. J. Two small fragments are all we

have seen of this pretty species. We dedicate it to Mr. C. C. Abbott, to whom we

are indebted for this and many other new forms.

E. immersa, n. s.—Colony in large, thick, tortuous, anastomosing plates. Cel-

lules on both sides; elongated oval, with the sides parallel. Mouth occupying the

whole width of the obvious portion of the cellule and one-fourth to one-fifth of its
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length rounded in front
;
proximal edge usually straight. Surface of the cellule sunk

very distinctly below the level of the surface of the colony, and marked by about five

or six pairs of transverse fossets, reaching almost to the middle of the cellule, leaving

a narrow, median, imperforate line. Special pores numerous, exact number not de-

termined
;
placed in advance ofand around the mouth.

One large colony of this species, from Timber Creek, N. J. Cretaceous.

The mass is nearly four inches long, by two wide and nearly two high. The

plates are tortuous and anastomose frequently and at all angles. The cellules are very

distinct to the naked eye, placed in regular quincunx, and the cribrate portion deeply

immersed. The real boundary of each cellule is regularly hexagonal, elongated, some-

times to such an extent as to become quadrangular; the dividing wall is thin and the

cellules are always in contact. We could not determine satisfactorily whether the

mouth is absolutely terminal or not. We believe, however, not. The special pores

amount in number probably to six. and are placed in the intermediate elevated por-

tion, surrounding the mouth in advance, and as far back as its proximal corners, if

not to some distance beyond. We could not ascertain all the details of this species,

since the specimen is much weathered.

The peculiar, immersed character of the cellules of this species, and the numerous

special pores, make it one of the best characterized species we have seen.

We have another very pretty, robust species, with elongated cellules, the mouth

transversely oval, and the two pores placed in advance; from the Eocene of South

Carolina. The only specimen we have seen is too much worn for description.

'PLIOPHLCEA, {N. G.) G. and H.

Colony composed of free plates or branches, composed of more than two layers of

cellules ; commencing by two layers, placed back to back, on each side of a median,

germinal plate as in Eschara and Escharipora, and afterwards, encrusted by an un-

limited number of other layers, not always placed regularly. Cellules as in Escharipora ;

usually placed in regular lines and quincunx, with the oval opening in advance, sur-

rounded by two (or more?) special pores, and with the surface pierced by special

fossets.

We have proposed this genus to receive a well known species, described by Dr.

Morton as FIantra sagena. It bears the same relation to Escharipora as Cellcporaria

does to Eschara, and is another illustration of the remarkable fact that most of the

forms of one family in this sub-order are reproduced in all the other sub-orders.

P. sagena, G. and H., fig. 34.

Flvstra id., Morton, Synopsis, p. 79, pi. 13, f. 7.

Escharina id., Lonsd. Quart. Jour. Geol. Soc, vol. 1, p. 71. Id. d'Orbigny, Prod.

Pal. Strat., vol. 2, p. 2G3, No. 10G3.

Reptescharinella id., d'Orb., P. F., vol. 5, p. 429.
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Colony sometimes in broad tortuous plates, sometimes in narrow dichotomous branches,

composed in its very young state of but two layers of cellules, placed back to back, a

true Esdiaripora, but almost immediately followed by several succeeding layers. Cel-

lules elongated oval, generally in regular quincunx and always in close contact all

round, sides usually straight, sometimes, especially in the later layers, quite convex.

Mouth terminal, small, round to subquadrate, narrowest at the proximal end, where

it is occasionally, abruptly constricted, lip simple. Special pores two, minute, placed

at the distal angle of the cellule, and sometimes surrounded by a delicate thickening,

at other times simply pierced. Surface marked by seven or eight pairs of very minute,

but elongate, transverse fossets. Ovarian vesicle large, as broad as the cellule, not

prominent, usually overlapping the proximal end of the succeeding cellule, and broadly

emarginate at the oral edge.

The variable mode of growth of this species is worthy of notice. Morton described

the lamellar variety. This was also the form noticed by Lonsdale. We have it abun-

dantly from near Mullica Hill, N. J., in thick, tortuous anastomosing plates, with a

wholly different appearance from Dr. Morton's specimen, and which we should have

considered as another species, were it not for the identity of the cellules. Another

widely different form occurs at both localities. It is rather broad, flattened branches,

probably anastomosing by their edges in nearly the same plane, somewhat after the

manner of Relepora. The second, third, and subsequent layers, are not always con-

formable in direction of the cellules with the first. This is most obvious in the

dichotomous varieties, when, sometimes, the lines of cellules in successive layers, are

at right angles.

We have counted, in one case, nine layers in a transverse section. The only con-

stant character in this species, as will be seen from the above observations, is the

cellule. This, however, will serve at once to distinguish it. It will be well to men-

tion, that only on well preserved specimens can we detect the transverse fossets.

From the Cretaceous of Timber Creek, and Near Mullica Hill, N. J.

REPTESCIIARIPORA, d'Orb. 1851*

Colony composed of a single layer of cellules arranged in longitudinal lines and

quincunx, always encrusting by its whole under surface. Cellules provided by two or

more special pores around the mouth, and with the surface posterior to the mouth

pierced by numerous fossets arranged in opposing pairs.

With cellules like in Esdiaripora, this species can be readily distinguished by its

being always encrusting and composed of but a single layer.

R. maeginata, n. s., fig. 35.—Colony composed of a single layer of encrusting cel-

lules. Cellules placed in regular lines and in pretty regular quincunx, sometimes

slightly separated ; form oval, rarely with the sides approaching a straight line.

39
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Aperture large, subquadrate, angles rounded, and placed at the end of the cellule

;

bordered by a raised and slightly thickened lip, which usually encircles the rest of the

cellule, and the special pores. These pores are two in number, elongated, oblique and

placed abreast of the mouth. Surface marked by about eleven fossets, those at the

proximal end disposed radiately. These cover the lateral two-thirds of the cellule,

leaving the middle third solid. Ovarian vesicles subglobular, and encroached on at

the mouth so as to be broadly, and sometimes deeply emarginate.

With cellules resembling Eicharipora Abbottli in form, this species can be distinguished

by its being encrusting, by the greater size of the mouth, and the fewer " special

fossets."

From the Cretaceous, near Mullica Hill, N. J. One specimen, Coll. W. M. G.

We have another species from the same locality, but the only specimen we have

seen, is too imperfect to characterize.

FLUSTRELLARID^, d'Orb.

BIFLUSTRA, d'Orb. 1852.

Colony composed of free compressed branches, cellules on both sides, placed back

to back. Opening occupying the greater portion of the cellules, closed in the living

state by a membranous operculum, through which the mouth is pierced. Mouth

closed by a movable lid. Cellules in longitudinal lines and quincunx, juxtaposed.

With the same mode of growth as Eachara, this genus can be at a glance distin-

guished by its Membranipora-like cells.

B. torta, n- s., fig. 36.—Colony composed of very compressed branches, usually

twisted, rarely in the same plane for more than a quarter of an inch. Cellules ar-

ranged in longitudinal lines and usually in quincunx. About six to ten rows on each

side of the branches, although we have in one case counted twenty just below a bifur-

cation. Cellules closely juxtaposed ; elongated oval anteriorly, contracted and after-

wards dilated posteriorly, and straight or slightly emarginate at the proximal edge.

Opening elongated oval, variable in form and size, occasionally subquadrate, sometimes

slightly narrowed posteriorly, either more or less than half the surface of the cellule,

no lip or margin, simply pierced in the substance of the cellular wall and placed at

the lowest part of the surface. Surface smooth, concave, elevated at the anterior and

antero-lateral margins into a rounded or acute edge, a little higher than the posterior

portion of the surface of the adjoining cellules. From this edge the surface slopes

inwards toward the mouth. Behind the mouth the surface is generally marked by

two radiating depressed lines, running from the proximal corners of the mouth to the

corresponding corners of the cellule, between which is a rounded elevation, not as

high, however, as the anterior end of the preceding cellule.
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The accessory cells appear to be ordinary cellules undeveloped, and are not always

placed immediately in advance of an ordinary cellule. They are about two-thirds of

the ordinary size, not closed above, by a testaceous covering, but have tie anteiior

edge very much produced, thin and overhanging, and about as high as the length of

the aperture. We have noticed but one broken ovarian vesicle, which is placed in

advance of the cellule to which it belongs, appears to have been semiglobular and

overlaps the proximal surface of the succeeding cellule, reaching to the edge of the

aperture.

We think this is the form figured by Lonsdale under the impression that it was the

immature state of Eschara cligitata, in figures a and b, (see remarks under that species.)

The form is very constant ; very compressed, twisted branches with large oral open

ings arranged in distinct longitudinal lines. The young state of K digltala never

presents the open character of cellules such as we see in this species. Besides, the

form of the cellule is very distinct.

Tlie form of the cellules is generally pretty constant, but in a few instances we
have noticed extraordinarily elongated forms, produced apparently by the neighboring

cellules having crowded the deformed one so that it had no space for development

except anteriorly. The cellules, which we have termed accessory, differ from the

ordinary ones in being smaller, and in having the anterior end developed into a promi-

nent overhanging lip. Being usually placed in advance of ordinary cellules, we at

first supposed them to be the ovarian cells, but on discovering the remains of one of

the latter organs we are obliged to change the opinion. What the function of this

curious modification of the cellule is, rests with students of the recent forms to deter-

mine by examination of living specimens. We have not yet encountered them among

living species.

Common at Timber Creek and near Mullica Hill, N. J., in the Cretaceous.

B. disjuncta, n. s., fig. 37.—Colony compressed, composed of robust cells, placed

back to back in a somewhat alternating manner, and very loosely connected by the

backs and laterally. The cells of the same longitudinal series are intimately con-

nected by a fusion of the testaceous substance. Cells hexagonal, placed in regular

longitudinal rows and in quincunx. Opening terminal, oval, somewhat variable in

form and with the basal wall of the cell sloping upwards, blending with the surface in

such a manner as to obliterate nearly or entirely the anterior margin of the opening.

The aperture occupies about two-thirds of the anterior part of the cellule. Surface

plain, slightly rounded inwards around the mouth and outwards at the constriction

between the cells in the same longitudinal line.

Found with the preceding.

The slight adhesion laterally and by the backs of the cellules renders it difficult to

ascertain the mode of growth of this species. The specimen figured, and another series
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of three very imperfect cellules, are all that we have seen of the species. It is, how-

ever, so distinct that we do not hesitate in describing it. We could detect no mark-

ings on the surface, and believe that none exist.

SIPIION.ELLA, Hagen. 1851.

Flustrellaria, d'Orb. 1852.

Colony testaceous, arising in free plates or branches, cellules only on one side, back

plain, or exhibiting only the backs of the cellules. Cellules variously arranged.

Opening occupying the greater part of the surface.

Having the same cellules as Biflustra, Membranipora, &c, this genus is readily dis-

tinguished by having cellules on only one side and in never encrusting other bodies.

It bears the same relation to Biflustra as Semieschara does to Eschara.

S. multipora, n. s., fig. 38.—Colony free, (arranged in a tube in the only specimen

we have seen) cellules outside, back, or inside of the tube showing the outline of the

cellules. Cellules oval, juxtaposed, placed in irregular quincunx. Opening larger,

occupying nearly the whole surface of the cellule ; usually of the same shape as the

cellule, sometimes having the proximal end wider than the distal end. Cell walls

convex or flattened ; marked by a variable number of pits often surrounded each by

a distinct elevation or Avail. The mouth is sometimes constricted by a small rim,

parallel with the ordinary wall, placed inside of, and below it. This rim is ornamented

in the same manner as the larger one.

Locality.—Santa Barbara, Gal.. Miocene.

We have seen but one specimen of this species. It is a tube of about TO inch long

and -08 in diameter. The characters of the species are well marked and cannot wrell

be mistaken.

DISCOFLUSTRELLARIA, d'Orb. 1851.

Colony testaceous, discoidal, convex above, concave below, composed of cellules

arranged in regular radiating lines, each commencing by an abortive cellule. Cellules

rounded or angular, opening large, cavity profound. The concave or lower side is

marked by irregular lines, indicating the lines of cellules.

Related in its external form to Trochopora ; the arrangement of the cellules in

radiating lines, each commencing by an abortive cellule, and the cellules not forming

annular lines would distinguish this genus, even if we were not to examine the lower

surface, which in Trochopora is rendered flat by being filled up by a fibrous structure.

DLscoflustrellaria bears the same relation to Biflustra, as Lunulites does to Eschara.

D. Bouei, G. and H.

Lunulites id., Lea, Contr. to Geol., p. 189, pi. 6, fig. 1, 2.

Colony discoidal, conical, cellules arranged in regular radiating lines, new lines being



SECONDARY AND TERTIARY FORMATIONS OF NORTH AMERICA. 155

occasionally interpolated, always commencing by an abortive cellule. Surface of tbe

cellules presenting an imbricated appearance by tbe elevation of the distal end of each

above the proximal portion of the succeeding one. Cellules subquadrate, usually

rounded in advance, profound, opening large, subquadrate, oval or straight behind,

and rounded in advance, occupying nearly the whole surface. Margin raised

and convexly rounded or acute. Under surface of the colony nearly flat to deeply

concave, marked by lines towards the edge, indicating the rows of cellules, centre

smooth or papillate.

Between the rows of cellules ai'e rows of vibracular cells, one vibracular opening to

every ordinary cellule. These openings are small, elongated and variable in form.

Claiborne, Ala. Eocene. Common.

CUPULARIA, Lam. 1821.

Colony discoidal, fixed in the young state, afterwards free ; orbicular, convex above,

convex below; composed of cellules regularly placed in quincunx, without forming

lines and without abortive cellules. Cellules rounded or angular, broadly open, merely

separated by a common wall. Concave face marked by radiating, irregular lines and

pores.

This genus bears the same relation to Discofliistrellarla as Slichopora does to

Lunulites. It can always be recognized by its discoidal form, cellules only on the

upper or convex surface, arranged in quincunx, without forming lines and without

abortive cellules.

C. discoidea, G. and H.

Orbitulites id., Lea, Contr. to Geology, p. 192, pi. 6, f. 205.

Colony free, discoidal, attached in the young state usually to a grain of sand. Upper

surface convex, lower surface concave. Cellules subhexagonal, arranged on the upper

surface, in irregular quincunx, showing a tendency to form oblique radiating lines.

Opening elliptical, sometimes slightly irregular, placed in the centre of the cellule and

occupying about four-fifths of its surface. Borders between the cellules elevated into

sharp angular ridges which are common to all the cellules. From this ridge, the sur-

face slopes towards the mouth, which is surrounded by a very delicate rim, not always

present, however.

Under surface marked by irregular radiating lines, with new ones occasionally

interposed and branching from the old one. Between these lines are numerous

large rounded pores piercing the lower wall and entering the cellules. These pores

are so placed that there are generally two rows in each space between the radiating

lines.

From Claiborne, Ala. Eocene.

40
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IIETERACTIS, (N. G.) G. and H.

Colony discoidal, convex above, concave below ; beginning by one cellule, succeeded

by two, one placed exactly opposite the other. These continue to develope in a

straight line, but more rapidly in one direction than in the other, so as to form a straight

median line, from which the rest of the colony is developed, throwing the original

cellule far from the centre. New lines are developed at all angles from the first in a

radiating manner. Sometimes there is a second line formed by the bifurcation of the

first, at others it commences near what is to be the middle of the adult colony, and

occasionally it occurs that a new line is interpolated between these two. New lines

commence when arising from the median one, by a fully developed cellule, the inter-

polated lines sometimes commence by an abortive cellule.

The cellules are always placed in straight lines ; the opening is large, and was un-

doubtedly close by a membrane in the living state. There is a vibracular opening

placed aside of each cellule, between the rows, exactly as in the true Lunulites. The

under sides of the colony is marked by lines corresponding with the lines of cellules

and is coarsely punctate but not perforate.

"We place this genus provisionally in the FlustreUaridce of d'Orbigny for the same

reason that we have retained the genus Lunulites in the Escharidce. We propose, as

soon as we conveniently can, to examine the subject of the vibracular openings with a

view of ascertaining the value in relation to the classification of the Polyzoa, and hope

to be able before long to express a decided opinion on the subject. Time will not per-

mit us to do so at present.

H. Duclosii, G. and II., fig. 39.—The only species.

Lunulites id., Lea. Contributions to Geology, p. 110, pi. 6, fig. 203.

Colony slightly convex above, concave below, outline irregularly oval generally,

sometimes regularly elliptical.

Cells arranged as described above. Form of the cells oval, variable, rounded in ad-

vance, straight on the proximal edge or encroached on by the preceding cell; anterior

and lateral edge somewhat elevated. Surface almost wholly occupied by the aperture,

which is of varied form, dependent on the form of the cellule ; normally it is ellipti-

cal, but this form is rather rare, it varies in every manner from that to subquadrate.

Between the rows of cellules is a depressed space, through which are pierced the vibra-

cular openings. These are sometimes elongate and rounded at the two extremities,

sometimes acuminate at one or both ends, and often constricted in the middle.

The under side is characterized by very irregular lines, marking the backs of the

rows of cellules, and covered by a few large irregular pits.

From the Eocene of Claiborne, Ala.

The low convex form of the colony with its one or two median rows of cellules and
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the other rows arising at all angles from a right angle to almost parallel, will at once

distinguish this pretty and unique form.

PYRIPORA, d'Orb. 1817.

Colony encrusting, composed of pyriform cellules placed in longitudinal and lateral

rows, always separated by a more or less extended pedicle, and never in contact late-

rally. Cellules arising by a narrow or filiform pedicle, from the front or sides of pre-

ceding ones. Shape usually pyriform or fusiform. Opening large and occupying the

greater part of the anterior portion of the cellule. Distinguished from Hippothoa by

the size of the opening, -which in the living state is closed by a membranous operculum.

P. irregularis, G. and H., fig. 40.

Hippothoa, id., G. and II., Proc. Acad. 1S60, p. 366. Id. G. and H., Jour. Acad.

2d ser. vol. 4, p. 400, pi. 69, f. 18—20.

Colony encrusting, composed of robust pyriform cellules, branching longitudinally

and at various angles, both from the ends and sides of preceding cellules, sometimes

simultaneously. Cellules broadly pyriform. pedicle short and robust, widening rapidly,

so as occasionally to make the cellule almost elliptical. Mouth large, elliptical, ante-

rior, not terminal, and with its edge all in the same plane, sometimes bordered poste-

riorly by a slightly elevated lip, not thickened. Walls thin and without any orna-

mentation.

This species resembles remotely, in the shape of its cellules, the Hippothoa simplex,

d'Orb., but is proportionately not half so long, and the large oval aperture places it in

a separate genus. We have had the opportunity of examining a large number of

specimens, and find it very often encrusting Eschara- digitdta. Colonies seldom show

more than twenty or thirty cellules, and a dozen is much nearer the usual number.

From the Cretaceous of Timber Creek, N. J., and near Mullica Hill.

MEMBRANIPORA, Blainv. 1S34.

Colony testaceous, encrusting, composed of a single layer of cellules. Cellules jux-

taposed ; opening occupying the greater part of the cellules, closed by a membrane

pierced by the mouth in the living state. Ovarian vesicles not uncommon, usually

small.

M. abortiva, n. s., fig. 41.—Colony encrusting. Composed of cells of an elongated

pyriform to a suboval shape, arranged irregularly. Cells rounded to acuminate ante-

riorly, sometimes elongated posteriorly, occasionally truncated. Aperture occup}-ing

about half the cellule ; nearly terminal, often acuminate in advance and wide behind,

at other times nearly elliptical.

In some instances we have observed it constricted, almost to obliteration by a
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calcareous plate, perhaps the membrane changed by a deposit of lime. This plate is

flat, except in the middle, where there is a thickened rim, bounding a very small

mouth. Surface of the cellule rounded, most elevated behind the aperture, from which

point the surface slopes in all directions with a gentle curve. The aperture is placed

at the base of a slight depression, and is sometimes bounded, especially at the proximal

side, by a faintly thickened lip. Between the cellules, and without any regular ar-

rangement, are placed, in most colonies, large numbers of abortive cellules, of the

same shape as the larger ones. In some colonies these abortive cells are full as

numerous as the normal ones, and only in a very few instances have we observed

colonies to be entirely without them. When the latter is the case, the normal

cellules are much more regular in size and in arrangement.

Common in the Cretaceous limestone of Timber Creek, and near Mullica Hill, N. J.

M. perampla, n. s., fig. 42.—Colony composed of encrusting cellules, very large,

distinctly visible to the naked eye, disposed in an irregular quincuncial order; variable

in shape, usually rounded in advance and frequently encroached on laterally and

posteriorly by neighboring cellules. Edge somewhat elevated, surface sloping inward

on all sides towards the aperture, which is large and irregular. No ovarian vesicles

were observed. Sometimes behind the orifice is a regular depression, parallel with

its margin.

Near Mullica Hill, N. J. Cretaceous.

The above description was taken from a single specimen. There are several others

before us, resembling this in most of their general characters, but with the cellules

oval to subhexagonal, often separated by a distinct impressed line, with the orifice

large and elliptical. We believe them to belong to this species, but cannot so refer

them positively. The latter form has sometimes a raised lip behind the aperture, as

shown in one cellule of our figure. This, with the fact that the cellules are of the

same size, and that the aperture is somewhat variable, has induced us to suspect their

specific identity. They are, at least, very closely related.

M. plebia, n. s., fig. 43.—Colony composed of encrusting cellules generally arranged

with a tendency to radiating lines, and in irregular quincunx. Cells elongated to

pyriform, separated by distinct depressed lines, sometimes widening so as to form

small open spaces. Opening occupying the whole cellule, walls very narrow, without

any markings, appearing to overhang the internal cavity very little if at all. Some-

times the proximal edge is slightly widened and concave, at other times it is a little

convex. Ovarian vesicles not uncommon ; small, convex in front, but slightly

elevated and occasionally with an obsolete longitudinal carina. At times we find

the cellules separated longitudinally, and a small abortive cellule placed between

them.

From near Mullica Hill, N. J. Cretaceous.
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The poverty of this unpretending little species, in distinctive characters has sug-

gested the name we propose for it. The very thin annular walls, simply rounded,

without any markings, at 'times crowded, at other times distinctly spaced, but always

distinctly separated, will distinguish it.

We have observed one colony, in which each cellule was provided with its ovarian

vesicle, and in another, we could not find a trace of even a broken one. What Ave

call abortive cellules above, may prove to be vibracular openings, though we cannot

make out any distinct arrangement ; they are sometimes numerous and close together

at Other times entirely absent.

M. sexpunctata, n. s., fig. 44.—Colony encrusting, composed of large elliptical to

irregularly pyriform cellules, placed irregularly, in contact and often crowding each

other. Aperture of the same shape as the cellule and occupying nearly its whole sur-

face. Walls convex, slightly constricted about the aperture, overhanging the interior
;

marked by a variable number, but usually six pits or depressions, occasionally sur-

rounded by a minute rim. Ovarian vesicles small, overlapping the succeeding cellule,

surface unknown.

From the American tertiary ; either Eocene or Miocene
;
probably the latter

;

locality unknown.

We have seen two colonies, or probably parts of the same colony encrusting an un-

determined, many-layered species of a Polyzoon ; to which is also attached the only

specimen, we have seen, of our species Reptoflustrella tuoulata. It is in the Museum

of the Academy of Natural Sciences, Philadelphia.

M. speciosa, G. and H., fig. 45.

Membranipora speciosa, G. and H., Proceedings Acad. Nat. Sci., 1860, p. 567.

Colony encrusting in irregular patches, composed of elongated, oval cells, often

crowded out of their normal shape. Cells arranged in longitudinal lines and in some-

what irregular quincunx, often assuming a transverse arrangement ; aperture occupy-

ing the whole of the surface, cell walls plain, angular at their edge or slightly rounded.

Interior of the cell, regularly concave, with the sides of the concavity reaching almost

to the top of the walls ; in new cellules the germinal plate only is seen. This ger-

minal plate often extends for a considerable distance beyond the colony (half an inch)

and is marked by irregular longitudinal lines, frequently bent suddenly in an oblique

direction and then continued longitudinally as before. Between the cellules are

frequently open angular spaces, caused by the inaccurate apposition to the cellules.

From Chiriqui, Central America, probably Miocene. Encrusting a specimen of

Obeliscus Evansii, Gabb. Coll. W. M. G.

This is the only species in which we have ever seen such an enormous extension of

the germinal plate. In this instance, its greatest length equals or exceeds the longest

41
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diameter of the mass of cellules. Whether the character is constant with the species,

remains to be seen. All Ave have seen of the species is on a single shell encrusting in

two or three patches. It seems to be rare, since in examining over a hundred shells

from this locality we only found the one specimen from which this description is

taken.

M. Califoknica, n. s., fig. 46.—Colony encrusting, cellules arranged in lines, not al-

Avays in regular quincunx. Cellules pyriform, sometimes continued behind, often

abruptly truncated. Opening large, occupying two-thirds or more of the cellules;

varying from rounded triangular to oval, usually narrowest in front, never sharply

acuminate. Surface sometimes rounded about the oval opening, at others carinate,

midway between the aperture and the margin of the cellule, from which line the sur-

face slopes downwards, convexly in both directions. Behind the opening the surface

is convex, often narrow. No abortive cellules nor ovarian vesicles were observed.

This species resembles in some of its characters, M. abortiva, but independently

of its belonging to an entirely different geological formation, it is distinguished by the

cellules being proportionally shorter and the aperture being much larger. The cellule

is not so convex, and the walls around the aperture partake to some extent of the

characters of a thickened lip, being abruptly descending behind the mouth, before the

convex portion of the surface is reached. We noticed in one cellule, a constriction

of the aperture, or a solidification of the membrane similar to that exhibited in M.

abortiva, but in this case, the mouth was not margined by the little lip, and the sur-

face was closely marked by concentric lines.

Locality.—Santa Barbara, Cal. Miocene.

M. Barbarensis, n. s., fig. 47.—Colony irregularly encrusting. Cellules regularly

oval, juxtaposed. Opening of the same shape as the cellule, occupying nearly the

whole surface. Margin simple, plain, slightly convex exteriorly, ending abruptly at

the inner margin.

Locality.—Santa Barbara, Cal. Bare.

We can add nothing to the above description. The specimen consists of a mere

series of oval or elliptical rings, without markings or ornamentation of any sort as will

be seen by the figure.

FLUSTRELLIDJE.

FLUSTBELLA.

Colony in free branches, cellules all round. Cellules placed in longitudinal lines or

quincunx ; never in more than one layer. Opening large and provided with one

special pore.

This genus can be distinguished from Biflustra by the presence of the pore and from

Escharmella and Porina by the large opening.
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F. capistrata, n. s., fig. 48.—Colony in round or oval branches, with about eight

or ten longitudinal rows of cellules, often with a pretty distinct transverse arrange-

ment. Cellules subquadrate, placed in contact. Opening large, oval, bordered by a

thick prominent lip ; lip usually approaching, at its proximal edge, the distal edge of

the preceding one, but always with a distinct groove between them and sometimes a

space, half as long as the width of the cellule. Surface of the lip at times regularly

convex, occasionally sharp at its outer margin, from which the surface slopes to the

edge of the aperture. Special pore, prominent, oval, placed at the upper, right hand

corner of the aperture and bordered by an independent raised margin. Occasionally

the pores are so arranged as to continue a raised line from the border of one aperture

to that of the other, thus causing the appearance of a raised line bounding the longi-

tudinal rows of cellules. This is especially the case when the cellules are crowded.

From the Cretaceous, near Mullica Hill, N. J. Very rare.

F. ctlindrica, ii. s., fig. 49.—Colony in cylindrical or oval (?) branches with (in the

only specimen before us) six longitudinal rows of cellules arranged quincuncially.

Cellules divided superficially into two parts ; the anterior portion is convex and oval,

with its greatest diameter longitudinal. In the centre of this part, is pierced the

aperture which varies from circular to oval, and occupies the median third of the sur-

face. The posterior part is flat and is covered by a labiate process, quadrate in out-

line, depressed behind and elevated in advance ; superiorly it is truncated so that the

opening looks forwards and upwards. This posterior part is nearly or quite as large

on the other. No special markings, no ovarian vesicles nor abortive cellules were

observed.

From the Cretaceous, near Mullica Hill, N. J. Only one specimen, showing about

three cellules longitudinally, was obtained.

We had some doubt in referring this species to the above genus, not being fully sat-

isfied of the true relations of the labiate process, covering the proximal half of the cel-

lule. It is distinctly perforate anteriorly, and being situated in the position occupied

by the " special pore " of this family, it probably performed the same function. The

oral aperture also seems to be unusually small. Were we to consider the oval portion

as constituting the whole cellule, it would not be out of proportion, but this can hardly

be, since, were that the case, the cellules would be widely separated. Unfortunately,

we have not the means at hand, of solving these questions, since to do so would ne-

cessitate the destruction of the only known specimen of the species.

REPTOFLUSTRELLA, d'Orb.

Colony testaceous, encrusting, composed of one layer of cellules. Cellules arranged

in radiating or longitudinal lines and usually in quincunx. Opening large, closed U\

a membrane in the living state: provided with a •special pore," usuallj placed

hind the opening.
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From Membranipora and Reptoflwtrma this genus is distinguished by its special pore,

and from Beptqporina and the other encrusting genera, provided with special pores, it

can be separated by its wide aperture.

? R. Heteropora, n. s., fig. 50.—Colony encrusting in irregular patches. Cellules in

a single layer, placed with but little regularity, but with a tendency to radiating

lines; elongate, acuminate anteriorly, broadly truncate behind. Opening sub-trian-

gular, with the sides convex, often approaching an oval in very long cellules. Surface

regularly convex, bordered anteriorly and laterally by a slightly elevated, rounded

edge, usually becoming obsolete as it approaches the proximal end of the cellule.

Special pore placed in advance of the opening, small and round. No ovarian vesicles

were observed. Old cellules are closed over by a continuation of the surface wall

totally obliterating the aperture. In this case the "special pore" is also generally

obliterated, merely showing a slight depression.

From the Cretaceous, near Mullica Hill, and from Timber Creek, N. J. Rare.

The peculiar position of the special pore in this species, would probably entitle it to

rank as a distinct genus from the following one, if not as the type of a new family, if

we follow the classification adopted by d'Orbigny, and which, as far as relates to the

testaceous Polyzoa, seems to be the best one yet proposed. In this classification, the

number and position of these openings, called by him " special pores," determine the

families of this suborder. The family Flustrelliclai is characterized in his synopsis as

being provided with " une seule pore en arriere de l'overture." There is, we conceive,

as wide a difference between this species and the following as exists between the

Escharinettida? and the Porinidce, but we prefer, for the present, to leave the matter

as it is, until more material shall have accumulated, when, should it be deemed ad-

visable to separate the two forms, we would suggest the generic name Acrotrema,

making the genus, necessarily, the type of a new family

—

Acrotremidce.

R. tubulata, n. s., fig. 51.—Colony encrusting in a single layer. Cellules in longi-

tudinal and radiating lines and in pretty regular quincunx; subhexagonal to

subrhomboidal in form, rounded anteriorly. Opening anterior, not terminal ; sub-

triangular to oval ; latter form rare. Surface smooth, convex, elevated just behind

the mouth, from which point arises a prominent tubular pore. This tube is inclined

upward and forward, often overhanging the proximal edge of the mouth.

With Membranipora sexpunctata. Locality and geological position unknown.

The prominent special pore, placed close to the mouth, will at once characterize

this pretty little species. We regret that the label belonging to this specimen has

been misplaced. It is probably, however, from the Virginia Miocene.

We observed no abortive cells, nor ovarian vesicles.
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PYRIFLUSTRELLA, d'Orb. 1851.

Colony encrusting, composed of pyriform cellules arising by a somewhat elongated
pedicle from the ends or sides of preceding cellules, never in contact laterally. Open-
ing large, and, in living specimens, closed by a membranous operculum. Behind the
opening we always find a special pore.

This genus differs from Pyripora by the presence of the special pore, and from
Hippoihoa both by this character and by the large aperture, closed in the living state
by a membrane.

P. tuberculum, d'Orb. Pal. Fr., vol. 5, p. 570.

Hippoihoa id., Lonsd. Quart. Jour. Geol. Soc, vol. 1, p. 527.

Pyripora id., d'Orb. Prod. Pal. Strat., vol. 2, p. 396, No. 11G7.

" Cells pear-shaped, variously arranged
; connecting tubuli generally short or wanting rarely long ; mem-

branous aperture large, oval; solid surface of walls smooth, convex ; a minute tubercle near proximal ex-
tremity of aperture. " (Lonsd.

)

The large aperture removes this species undoubtedly from the genus Hippoihoa, but
from Lonsdale's description it seems that the mark below the mouth, in his illustra-

tion, is a tubercle. We follow d'Orbigny in placing it in the present genus, thinking
it much more probable that the " tubercle " may prove to be a tubulate pore. We
have unfortunately never seen the species and cannot consequently decide.

Lonsdale mentions, in some observations on the species, that in some cases he has
observed the membrane has been " partially or wholly obliterated " evidently mean-
ing, by a deposition of calcareous matter, some of the cellules in his figure being thus
represented. The shape of the cellule is very similar to our Pyripora irregularis, but
it differs in the pedicle at the proximal extremity of the cellule being much more ro-

bust.

Ord. II. POLYZOA GENTRIFUGINATA.
Cellules arising behind the preceding ones and below their mouth.

Subord. I. C. radicellata.

Colony attached by corneous rootlets to sub-marine bodies. Not represented.

Subord. II. C. agglutinata.

Colony attached to sub-marine bodies by the same testaceous substance as that of

the colony or polypidom. No articulations. Colony always in one solid piece.

Div. I. C. OPERCULATA.

Cellules closed by an operculum.

12
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Fain. ELE1DJE, d'Orb.

Cellules without accessory or intermediate pores.

RETELEA, d'Orb.

Colony composed of broad plates, anastomosing at their ends and from their sur-

faces, in such a manner as to form a large plate fixed at its base. The surfaces of

these smaller plates are placed at or near right angles to the faces of the larger plate.

Cellules arranged on both faces of the laminae, back to back, opening usually tri-

angular.

The increase of the plates takes place, at the same time, from the extremities and

backs of the plates.

Differs from Elea in being reticulate, and in the mode of increase of the plates,

which in the latter genus takes place only from the extremity.

R. ovalis, n. s., fig. 52.—Colony composed of numerous, somewhat tortuous plates,

anastomosing irregularly and frequently, forming a thick, robust mass. Cellules

placed in very regular quincunx ; opening oval or elliptical, slightly variable in form

;

closed in old cellules by a flat inornate operculum, separated from the rim ofthe mouth

by a slight depression or ring. The space between the mouths is usually regularly

depressed. Sometimes there is a faint sloping upwards of the surface below the mouth

to its proximal end.

This species in not rare in the grey friable limestone of the Cretaceous, from near

Mullica Hill, N. J.

It is not common at Timber Creek. All the specimens are injured by a very per-

ceptible deposit of minute calcareous crystals over their surface, while other species are

rarely so covered, even when found in the same mass of matrix. The small, rather

tortuous plates of this species distinguish it from all the other fossils ofthe New Jersey

deposits. The figure conveys a very good idea of the form in which it occurs. In the

Mullica Hill limestone, it has a peculiar red or pinkish color, shared by one or two

other of the polyzoa and some shells. The other fossils never show it. The elon-

gated oval cellules and their depressed interspace render this a very distinct species.

Div. II. C. FASCICULATA.

Cellules tubular, fasciculate, united in salient bunches or groups.

a. Cellules without accessory or intermediate pores . Fasciyerkla

.

b. Cellules with intermediate pores Fascipcyridce.
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Fam. FASCIGERID^E.

FILIFASCIGERA, d'Orb.

Colony filiform, encrusting, cellules arranged in fascicles, placed only on one line,

disposed regularly never scattered.

Encrusting like Reptofascigera and Lopholepis, this genus is distinguished from the

first by the fascicles not being in two lines and alternating, nor placed irregularly as

in the second.

F. .AIEGAERA, fig. 53.

Id, d'Orb.

Tubulipora id., Lonsdale, Quart. Jour. Geol. Soc. Lond., vol. 1, p. 69.

Colony very minute, encrusting, filiform. The attached portion is very much

flattened, highest in the middle and sloping convexly to the edges. Cellules fascicu-

late, three or four in a bundle, club-shaped at the top, in one instance bifurcate. The

tube rises at nearly a right angle from the body, sometimes inclined a little forwards.

There is often a slight constriction of the decumbent portion of the colony, in advance

of the fascicule of cellules.

This species is rare. We have only observed two small colonies from Timber Creek,

N. J. Cretaceous.

Lonsdale seems, from his figure to have studied a worn specimen. Both of ours

show the extremities of the tubes in several instances.

Fam. FASCIPORIDJE.

FASCIPORA, d'Orb.

Colony testaceous, entire, arising from a fixed base, from which arise free dichotomous

branches. Cellules fasciculated, fascicules placed at the extremities of the branches.

The accessory or " intermediate " pores covering the sides of the branches, usually

much more distinct than the true cellules.

The isolation of the groups of cellules at the extremities of the branches, instead of

their being confluent, at the edge of a meandriform plate separates this genus from

Fasciporina. The tubular cellules on the walls of the branches, instead of perforations,

distinguishes it from Corymbosa,

F. Americana, n. s., fig. 54.—Colony composed usually of robust clavate branches,

sometimes slender and tortuous. Cellules collected into well defined bundles at the

extremities of the branches, often crowded. Fascicles convex above ; dividing walls

between the cellules distinct. Lateral tubes prominent, exsert, often arranged in

regular longitudinal lines with well marked space- between them; rarely so close

together as represented in the figure Opening round. These tubes are often reduced
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by attrition to mere round or elongated oval openings with a distinctly marked margin.

The space between the tubes is often undulated.

Locality.—Mullica Hill and Timber Creek, N. J. Cretaceous.

This species bears some resemblance to F. Pavonina, d'Orb., but can be distinguished

by the more robust clavate branches, never flattened ; by the lateral tubes being less

prominent and by their being shorter and more scattered. The figure represents them

too numerously.

Div. III. C. TUBULATA.

Cellules isolated, distinct, tubulate and salliant.

Fam. TUB1QERIDJE.

Cellules grouped in transverse lines, no intermediate abortive cellules, no special

nor intermediate pores to the cellules.

SPIROPORA, d'Orb.

Colony cylindrical, testaceous, composed of straight, dichotomous branches ; cel-

lules arranged in annular or spiral lines around the branches forming but a single

series to a line. Cellules often exsert.

The peculiar, simple rings of cellules distinguish this genus from Peripora, in which

the lines are composed of more than a single row of cellules.

S. calamus, n. s., fig. 55.—Colony small, cylindrical, covered by annular rows

of rather large cellules with about eight cellules in a ring. Cellules probably exsert.

Between the cellules, longitudinally, is a prominent rib.

Locality.—Timber Creek, N. J.

The above description is from a single worn specimen, but since it is the only species

of the genus yet found in this country, and is undoubtedly different from those here-

tofore described, we venture to name it. The only character that we can point out,

with certainty, is the longitudinal rib between the cellules. In one place we noticed

a cellule far from the regular annular line, apparently indicating a tendency to a some-

what spiral arrangement. We also believe that the cellules were fully as exsert as

most of the species figured by d'Orbigny.

It seems most nearly allied to S. annulata, d'Orb., but the rows of cellules are pro-

portionally closer together, the number of cellules, in a row, is smaller and the mouths

of the cellules were probably more distinct and less regularly placed. The last two

characters are badly represented in the figure, but it is on account of the worn condi-

tion of the specimen.
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IDMONEA.

Colony composed of free branches, usually anastomosing laterally. Cellules ar-

ranged on one face only, in transverse lines, often interrupted in the middle, and com-

posed of but one range of cellules to the line. Back plain or striate.

This genus often forms large flabelliform or tortuous colonies,, arising from a common

base. It is distinguished from Clavituhigera, by the latter being always in a clavate

mass ; from Bitubigera by the cellules being in single rows, while in that genus there

is more than one row of cellules in each transverse series.

I. contortilis, Lonsd., Quart. Jour. Geol. Soc., vol. 1, p. 68.

Crisisina id ., d'Orb. Prod. Pal. Strat., vol. 2, p. 265, No. 1103.

Idmonea id., d'Orb. Pal. Fr., vol. 5, p. 729. Id., Gabb, Catalogue Cretaceous;

Proc. Acad. Nat. Sci., 1859.

Retepora, Morton, Synopsis Cretaceous, p. 79.

Colony composed of narrow, flattened rarely cylindrical branches, freely anastomos-

ing, often contorted. Cellules placed on one side, not in very regular lines, often

scattered indiscriminately, rarely in regular rows ; lower part of the cellules distin-

guishable usually by a slight undulation, upper part free exsert, cylindrical and

inclined slightly forwards ; sometimes there is a considerable space on a branch with-

out a cellule. Back of the colony flattened, when perfect, mai'ked by very coarse

transverse striae, curved anteriorly in the middle, only reticulated as described by

Lonsdale in somewhat worn specimens. When the cellules are somewhat distantly

placed, the upper surface also exhibits the transverse lines, though faintly.

Locality.—Timber Creek, N. J., and near Mullica Hill. Cretaceous. In this species,

the cellules have a much less regular transverse arrangement than usual in the genus.

It has been well figured by Lonsdale.

I. 1IAXILLARIS.

Idmonea id., Lonsdale, Quart. Jour. Geol. Soc, 1, p. 523, 1845.

Crisisina id,, d'Orb. Prodr., 2. p. 397, 1847.

" Branches forked, oval, thickness considerable ; rows of tubulate openings short, alternate, mouths in

contact; no central dividing ridge; tubuli very long; reverse surface semi-oval, traversed by longitudinal

lines, connected by minute cross lines."

" Viewed in front, this coral resembled a Maestricht fossil, considered by Goldfuss as a young condition

of Idmonea gradata (Petref. Corrigenda, p. 244. Retepora distieha, p. 29, tab. 9, f. 15, a, A,) but it

differed essentially from mature specimens of that species, and from Goldfuss's figures, just cited, in the

plan of bifurcation, as well as in the great length of the tubes and the form of the branches. From La-

mouroux's typical species (1. triquetral, Exp. Method., p. 80, tab. 79, f. 13— 15), and some tertiary species

of similar form, it was conspicuously distinguished, not merely by the rounded outline
-of the reverse side,

but also by its great thickness."

13
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" The bifurcations occurred at irregular distances, sometimes equalling 3 J lines, and without any pro-

minent precursory increase in width ; the branches also exhibited nearly their full dimensions from the

very points of divergence, springing upwards after a short curve almost vertically. The portion occupied

by the tubular openings formed but a small part of the circumference of the branch ; and when a fragment

was placed horizontally ani sideways with the rows of apertures upwards, the latter bore some resemblance

to a series of teeth in a maxillary bone. The mouths were generally limited to three in each row, the outer-

most being the smallest. The great range of the tubuli explained apparently the considerable dimensions

of the reverse portion, the interior of the branches consisting almost wholly of tubes of one character, but

decreasing in sides from point to back."

" The whole of the reverse surface exhibited white longitudinal lines, with interspaces much less in width

than the diameter of the tubuli. Their true nature was not ascertained, but it was believed that they were

not the walls of the capillary tubes, similar to those which constitute the reverse side of old specimens of

Hornera, as they occasionally united, and the interspaces were crossed by irregular filaments. No exterior

thickening or change dependent upon age was noticed; and a fixed dorsal surface seen in some species

would prevent it is presumed all marked alterations on that side, as it is difficult to conceive that polypes

generically identical should possess in certain species a complicated series of vessels, requisite for develop-

ing a considerable additional surface, and want it in others."

" Locality.—Wantoot, South Carolina." [Eocene.]

We are not acquainted with this nor the following species.

I. COMMISCENS.

Idmcmea id., Lonsdale Quart. Jour. Geol. Soc, vol. 1, p. 524, 1845.

Crisisina id., d'Orb. Prodrome 2, p. 397.

"Branches forked, triangular; rows of tubular openings extended nearly to the dorsal surface; no

medial ridge or furrow, but an intermingling of mouths; range of tubuli limited; reverse or dorsal sur-

face irregular in outline."

" In the triangular form of the branches, this fossil resembled tbe tertiary species found at Hautville and

Grignon, and figured as well as described by De France or Milne-Edwards, under the names of Idmonea

gradata and I. ceronopus (De ¥., Atlas Die. Sc. Nat., pi. 45, f. 5. ; Milne-Ed w., Recher. sur .les Polyp.,

Mem. sur les Ciisie, &c, pp. 24, 23, pi. 12, f. 3,) : but it differed in the central blending of the tubular

openings; in this character there was a certain amount of agreement with the recent species of Dr. Milne-

Edwards, I. transversa (sp. cit
,

pi. 9 and 3,) but in the mode of branching, and form of the branches

marked differences were presented."

"The reverse surface indicated apparently the irregular effects of extraneous agency, and not an uni-

formity of contour, as in the preceding species. In some fragments the flattening was complete, but the

surface was unevenly impressed; in others, though the triangular form was retained, the reverse side was

slightly convex, and in one ease partly flat, partly rounded."

" Locality.—Rock's Bridge." [Eocene.]

I. Californica, fig. 56.

Id., Con., Proc. Acad. Nat. Sci. 1855, p. 441.

Colony composed of dichotomous branches, probably not anastomosing, of variable

width, often much flattened. Cellules placed on the upper surface in irregular oblique

lines, obliquity sometimes forwards from the centre, often backwards, at other times

the direction changes in the same lines, and not unfrequently we find a group of eel-
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lules without any definite arrangement. Cellules usually separated laterally by a

faint depression, with their surfaces transversely striated ; anterior end abruptly bent

forwards, so as to stand nearly at a right angle with the branch. Opening circular,

not unfrequently closed partially or wholly by a testaceous plate, placed just inside

the margin of the mouth. Back of the colony transversely and irregularly striate,

often marked by faint longitudinal lines.

Locality.—Santa Barbara, Cal. Miocene.

This species is described from Mr. Conrad's original specimens. It is readily recog-

nized by the flattened branches, prominent cellules, with the spaces between their

mouths depressed, and the apparently entire absence of anastomosation. We have

examined a large number of specimens without finding any traces of it. There is

considerable variation in the width of the branches as shown by figures a and b. In

the narrow form the cellules are usually arranged with much less regularity. This is

so striking at times that we were at first inclined to consider them two species. Fur-

ther examination, however, satisfied us of their specific identity.

SEMITUBIGERA.

Colony in a free plate, meandriform or tubular; cellules on one side; external, when

tubular ; arranged in rows, usually with more than one series of cellules to a row.

Back, or insides of tubes, covered by an epithelium. This genus, as characterized by

d'Orbigny, always has two or more rows of cellules in each series. The species before

us shows, occasionally, two cellules abreast of each other, but this is of very rare oc-

currence. We do not feel warranted in separating it on that ground, and if we did,

would either have to place it with Idmonea, with which genus it seems less nearly

related than with the present one, or form a new genus to receive it ; neither of which

alternatives do we consider necessary. It occurs in plates, often like Semilubigera la-

mellosa, figured by d'Orbigny, and since the biserial arrangement does sometimes occur,

though very rarely, we place it here. Were we to consider it uniserial, on account of

the preponderance of that character, it is certainly as distinct from Idmonea as Semi-

escltara is from Retepora.

S. tuba, n. s., fig. 57.—Colony usually in short, cylindrical or compressed and va-

riously carinate tubes, sometimes in tortuous plates. Cellules on one side, externally,

when tubular, arranged in rows having a transverse or radiating tendency, rows anas-

tomosing, bifurcating or ending abruptly, rarely entire. Cellules, as remarked above,

usually uniserial ; rarely, for a distance of two or three cellules, biserial. Bows nar-

row, prominent, ending abruptly at the margin. Back and inside of tubes covered

with a heavy epithelium, longitudinally striate and transversely corrugate.

Locality.—Santa Barbara, Cal. Miocene.
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Fam. SPARSIDJE.

Cellules not grouped, scattered or regularly spaced.

ENTALOPHORA.

Cellules placed all around regular cylindrical or compressed branches. Never more

than one layer of cellules, which are regularly placed. Centre of the branches filled

with germs of cellules.

From Clavisparsa this genus is distinguished by being in branches instead of a cla-

vate mass. Cavaria was separated by Hagenow on probably a false character. He

says that the interior of the branches is hollow or filled with transverse septa?. Meli-

certites can be distinguished by the cellules never being tubular, opening usually tri-

angular and closed in old cellules, with a testaceous operculum.

E. quadrangularis, n. s., fig. 58.—Colony composed of quadrangular branches,

rounded on the corners. Cellules arranged on the four faces ; bounded below by a

prominent lip, in advance, merging into the surface of the branch. Lip emarginate

on both sides of the middle, leaving a median labiate projection, sides sloping upwards

to the surface of the branch.

Locality.—Timber Creek and probably near Mullica Hill, N. J. Cretaceous.

Only two specimens were seen, the largest of which is but -15 inch in length. One

of them resembles the Mullica Hill fossils, though it may be, like the other, from

Timber Creek. Still, these two deposits are so closely related, if not identical, that

it will, in all probability, be found hereafter at both localities.

E. Coneadii, n. s., fig. 59.—Colony cylindrical, cellules all round, tubular, probably

somewhat exsert, arcuate, arranged alternately, separated by distinct depressed lines.

The visible portion of each tube is about as long as the transverse width of the branch.

The end of the branch shows regular concentric germs of new cellules. We counted

three rows in our best specimen. At the origin of a new branch the colony is some-

what compressed.

From near Mullica Hill, N. J. Cretaceous.

We have seen but two specimens showing cellules as good as the figure and but two

more of any sort. There can be no doubt but that the cellules were tubular, from the

condition of the remains of the cellules, and they probably extended but little further

than the upper part drawn. This has been a handsome little species, and we take

pleasure in dedicating it to our friend Mr. Conrad, the pioneer of Tertiary and Cre-

taceous palaeontology in this country.

E. proboscideoides, G. and H., fig. 60.

Tiibulipora proboscidea, Lonsd., Quart. Jour. Geol. Soc. vol. 1, p. 522, not E. pro-

boscidea, (Pushdipora proboscidea, M. Edw.)

Entahphora,id., d'Orb., Prod. vol. 2, p. 397, No. 1191, and Pal. Fr. vol. 5. p. 780.
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Colony composed of filiform dichotomous branches, surrounded by a few long tubu-

lar, scattered cellules. Cellules long, arcuate, placed irregularly, very exsert at the

extremity
;
lower portion marked by a prominent swell on the surface of the colony,

with depressions between the separate cellules. Surface of colony and of cellules to

the extremity marked by numerous, irregularly placed striae. Colony flattened and
widened below the bifurcations.

From the Eocene, probably of Alabama.

This species was referred doubtfully to Pustulipora proboscidea, M. Edwards, on the

strength of a worn specimen, by Mr. Lonsdale. It differs from that species in being-

less robust, with striate tubes placed wide apart ; those of Edwards' species are always
smooth and placed rather closely. Both belonging to the same genus, the species of
M. Edwards must be called Entalophora proboscidea, that being the oldest species, and
the one before us thereby becoming nameless, we propose the above appellation.

E. punctulata, n. s., fig. 61.—Colony composed of robust branches, usually sepa-

rating at rather wide angles, covered with large, prominent tubular cellules. Cellules

placed without order, sometimes crowded, at others considerably scattered ; tubular,

often curved, occasionally arising at an angle of about forty to fifty degrees from the

surface of the branch. Generally with the embedded portion and even part of the

free portion covered with punctations, varying from mere surface pits to complete per-

forations. The rest of the tube is striate longitudinally, striato-punctate or irregularlv

roughened. Ends of the branches filled with large numbers of germs of new cellules.

Common at Santa Barbara, Cal. Miocene.

The very rough free branches of this species, render it easily distinguishable to the

naked eye. The details of the cellules resemble, in a remarkable manner, those of

Cellepora Bellerophon from the same deposit. They can be distinguished, as remarked

under the description of that species, by the latter being always encrusting and cellu-

late, while in this the interiors of the cylindrical branches are always filled with germs

of centrifuginate cellules. The stride on the tubes of the Cellepore, seem to be always

somewhat spiral, in this species they are, when present, longitudinal. The mouths of

the tubes in the present species are rarely expanded. They often appear notched,

probably the result of fracture.

DIASTOPORA.

Colony in its young state encrusting, afterwards rising in an irregular plate, often

enrolled into a tube. Cellules on only one side, placed with greater or less regularity.

Opposite side covered with an epithelium.

In its young condition this genus resembles Berenicia, but can be distinguished by

the latter genus never rising from the encrusted surface. From Discosparsa it is sepa-

rated by that genus being always in a more or less regular discoidal mass, attached by

but one small point.

It
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[). LINEATA, 11. 8., fig. G2.—Colony composed of .a plate, often encrusting for a con-

siderable distance, afterwards arising in an enrolled plate or tortuous, branched tube

with thin walls. Cellules small, not very prominent, arranged with a quincuncial

tendency. Immersed portion often distinctly rounded and bounded by a depressed

line, sometimes with a median longitudinal rib and one or two lateral ones on each

side. Free portion short, robust, bounding a small circular mouth. Behind the mouth

the surface usually slopes regularly to the common surface of the colony. Back of

the colony covered with an irregularly striate epithelial layer. The encrusted form

always shows a germinal plate, a little in advance of the perfect cellules, or numerous

partly formed cellules, never more than one layer.

Not rare, from Timber Creek and Mullica Hill, N. J. Cretaceous.

Approaches D. regularis, d'Orb., but differs in the mouths of the cellules being cir-

cular, in their being placed more regularly and in the usually striate or ribbed appear-

ance of the surface. This latter character is variable. Sometimes the ribs are more

prominent than in the figure, sometimes the only lines are the impressed ones between

the cellules.

STOMATOPORA.

ALECTO.

Colony composed of ramose or meandering lines, with a single row of cellules ; always

encrusting. Cellules tubulate, mouths usually exsert.

From Filifascigera, this genus is distinguished by there being but a single mouth in

each tube, and from Protoscina by having but a single row of cellules in a branch in-

stead of two or more. The filiform, meandering or dichotomous form of the colony is

very characteristic.

S. regularis, ii. s., fig. 63.—Colony encrusting, ramose, filiform, slightly convex,

sides sloping gradually towards the edge, seldom if ever very abrupt; branches

usually very regular. Cellules pretty regular in shape, widest usually just behind

the mouth, narrowing gradually behind. Mouth tubular, inclined a little forwards,

circular. There is no abrupt division between the cellules. Surface smooth or

irregularly striate transversely.

From the Cretaceous of New Jersey ; encrusting shells and other polyzoa. From

Filifascigera megaera, the only species resembling it, in this formation, it can be dis-

tinguished, even in worn specimens, by the presence of but one opening in the tube,

instead of three or four.

Fain. CRISINW^E.

Simple cellules on one side, opposed pores on the other.
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RETICULIPORA.

Colony composed of branches, often much compressed, usually anastomosing. Cel-

lules placed on the top and sides, " opposed pore " at the back. Cellules arranged in

more or less regular transverse lines, no accessory pores.

Increase taking place from the extremity and on the sides of the branches. A
median germinal plate running along the middle of the branches.

The absence of accessory pores distinguishes this genus from Bicrisina, the only

nearly related form.

R. sagena, G. and H., Proc. Acad. Nat. Sci. Philada., 1860, p. 366. Id., Journal

Acad., vol. 4, p. 400, pi. 69, fig. 30, 31, 32.

Colony composed of broad branches, anastomosing irregularly. Branches, with the

sides parellel or a little the widest at the top. Cellules crowded, large, subangular,

dividing walls thick. Germinal plate distinct, but not prominent, surface adjoining

it often rounded.

One specimen only is known to us. It is from Timber Creek, N. J., Cretaceous and

is imbedded in such a hard matrix that we are unable to see all the characters in as

satisfactory a manner as we could desire.

It resembles in its mode of growth, It. Ligeriensis, but differs in the cellules being

crowded on all parts of the specimen, as far as we can uncover it.

R. dichotoma, n. s., fig. 64.—Colony branched, probably not anastomosing. Branches

sharp above, widening below, widest at or near the back, which is rounded. Cellules

crowded near the upper edge, placed with an irregular transverse arrangement, scat-

tered posteriorly. When the cellules are not crowded they are often bordered by a

raised lip posteriorly. The back of the colony is pierced by a few scattered pores,

some of which are bordered by a faint rim. Germinal plate thin, distinct, prominent

at the upper margin, and visible in the section, almost as far down as the back of the

branch.

One specimen only, from Timber Creek, N. J. Cretaceous.

The prominent germinal plate, narrow branch, probable absence of anastomosis and

the shape of the transverse section of the branch, which is widest above, or at

least parallel, in R. sagena, sufficiently prove this to be a distinct species.

We have another species, represented by two or three compressed, almost cylindri-

cal branches, from the deposit near Mullica Hill, but they are too imperfect for des-

cription.

BICRISINA. d'Orb.

Colony testaceous, composed of rounded, compressed or subquadrate branches.

Cellules arranged in transverse lines on the sides and lateral portions of the top of the
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branches. Each cellule provided with an " accessory pore " placed below the opening.

Back pierced by " opposed pores."

The presence of the " accessory pores " distinguishes this genus from Crisvna, and

the transverse arrangement of the cellules separates it from Hornera, in which the

rows are placed longitudinally on the branches as in Gavea.

B. Abbotii, G. and EL, fig. 65.

Heterocrisina id.,G. and H., Jour. Acad. Nat. Sci. Philada., vol. 4, 2d ser., p. 404,

pi. 69, fig. 45, 46, 47.

Colony, small, composed of flattened, subquadrate branches. Cellules arranged in

transverse lines on the sides, with the most anterior one largest, looking forwards or

obliquely outwards. Lines usually alternating on opposite sides. Openings, when not

worn, round ; a small elongated pore below each opening, causing the appearance of

flutings between them. Surface between the rows of cellules, excavated, concave,

smooth. Back of the colony coarsely reticulated, with irregular pores scattered pretty

closely.

Section of branch, showing numerous germs of cellules.

Common near Mullica Hill, N. J. Cretaceous.

The species was first described from a series of somewhat worn specimens, which

misled us, in the generic characters. The anterior row ofcellules was abraded in such

a manner as to present oblique alternating rows. Having since obtained more perfect

specimens, showing the unworn state of the colony, we are happily able to correct the

unfortunate blunder thus made.

In most cases the rows of cellules are not directly transverse, but are inclined a

little downwards. The anterior surface of the branches is usually excavated, and the

branch is widest behind.

CEISINA.

Colony in free branches, bearing two rows of cellules, interrupted in the middle.

No accessory pores.

Differs from Filicrisina in the two interrupted lines. In the latter genus, there is

but one line of cellules without interruption. From the preceding genus, it is dis-

tinguished by having no accessory pores.

C. sereata, n. s., fig. 66.—Colony in flattened, filiform branches. Cellules arranged

along the edge, prominent at its distal end, sloping downwards and inwards towards

the proximal end. Opening circular, bordered by a thin, sharp rim, often projecting

directly forwards at a right angle with the branch. Lateral edge of the cellule

straight, convex or concave. Surface of the colony, anteriorly, carinate longitudinally

in the middle, rarely convex, with the surface sloping towards the edge. Back

regularly convex or carinate, more prominent than the front, often grooved between



SECONDARY AND TERTIARY FORMATIONS OF NORTH AMERICA. 175

the cellules. Anterior surface granulate or transversely and faintly wrinkled. In

two cases we noticed a large body, probably an ovicell, of an elongated ovoid or sub-

cylindrical form, arising in one case from the middle of the anterior face, and in the

other instance from one side of the anterior surface, projecting upwards and forwards,

as long as three cellules and coarsely granulate over the whole surface. They arise

gradually and end abuptly. We could detect no natural opening, but through an

accidental fracture in one of them we saw the interior surface, smooth and polished.

Common at Santa Barbara, Cal. Miocene.

This species can be readily distinguished by the filiform shape and serrate edge.

The cellules are about "01 inch in length.

CAVEA, d'Orbigny. 1852.

Colony fixed by the base, dichotomous, cylindrical, when perfect presenting a den-

droid appearance. Cellules placed in very regular longitudinal lines and quincunx

around the branches, tubular, but slightly or not at all salient; anterior face below

the opening, pierced by regular pores variable in number in different species, but

generally arranged in two longitudinal lines.

Distinguished from Glavicavea by its dendroid form, and from Entalophora by the

cellules always being provided with the fossets or pores below the opening. From

Heteropora by being more slender, by the cells being arranged in very regular longi-

tudinal lines, and by the entire absence of abortive cellules.

C. prisca, n. s., fig. 67.—Colony slender, dendroid, branches generally straight, sur-

rounded by about a dozen lines of cellules. Cellules separated laterally by a distinct,

acute, slightly waved ridge
;
placed in regular quincunx, sides formed of two straight

lines meeting at a very obtuse angle about the middle of the cellule, so as to make it

widest at that part, (immediately between the openings of the two adjoining cellules),

and to make the cellule a very elongated hexagon with the ends curved. Anterior

end of the cellule rounded and bordered by a raised lip, smaller than the longitudinal

ridges; opening circular to slightly elliptical, when the greatest diameter is longitu-

dinal; sometimes a faint lip at the proximal margin of the cellular opening. Surface

of the cellules pierced by two longitudinal series of three pores each, placed at regular

intervals.

We have some doubts as to the geological age of this fossil. It occurs abundantly

in a light fawn-colored shaly limestone at Fort Belknap, Texas, associated with Po-

sidonia Moorei, Gabb, Spirifer camera la*. Morton, and other mollusca of a decidedly

Carboniferous aspect, resting on rocks of undoubtedly Carboniferous age, and below

Cretaceous rocks. Dr. Moore thinks it probable that the rock may be more recent

than the Carboniferous and composed of debris of rocks of that age. This idea appears

tenable from the appearance of the rock, and more especially so since the genus Cavea

15
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has never heretofore been known to occur below the Upper Green Sand, (Cenomanien),

where only one species has been characterized, as far as we are aware.

CAVID^.

Intermediate pores between the cellules ; usually opposed pores on one side.

LICHENOPORA, Defr.
*

Colony discoidal, free. Cellules placed in multiserial radiating lines on one side,

with numerous intermediate pores between the lines ; opposite side covered with an

epithelium, or germinal plate, without " opposed pores."

The presence of an epithelium and absence of "opposed pores" distinguish this

genus from Bicavea. The fact of having a number of rows of cellules in each line

separates it from Discocavea, in which the lines are uniserial. Its being free, instead

of encrusting, distinguishes it from Radiocavea and Stellocavea, while from the dis-

coidal forms of the Tubigeridce it can be separated by having intermediate pores.

L California, fig. 68. Id., Con., Proc. Acad. Nat. Sci. Phila. 1855, p. 441.

Colony irregularly discoidal, sometimes twisted. Cellules arranged in not very

regular, prominent, radiating lines often commencing or ending abruptly and with

new ones interpolated. Two or three rows of cellules usually in each line. Cellules

tubular, crowded, circular when not compressed. Central third of the colony de-

pressed and occupied only by " intermediate cellules." These vary much in size and

form, and generally have a regular concave margin, bounded by straight lines, with a

rounded opening. Pores between the rows of cellules smaller, more crowded and less

concave. Germinal plate extending prominently beyond the edge of the cellulate

portion of the colony, and showing numerous germs of new cellules. Back of the

colony concentrically striate and marked by fine radiating lines.

Rare. Santa Barbara, Cal. Miocene.

Div. IV. C. FORAMINATA.

Cellules simply pierced, not tubulate.

Pam. GAVIDM

Openings of the cellules simple, not infundibulate. No intermediate pores.

REPTOMULTICAVA, d'Orb.

Colony encrusting, composed of many layers of cellules superposed. Cellules simply

pierced, not tubulate. Cellular surface not ribbed nor marked by nodes without cel-

lules.

This genus resembles several others, but can be distinguished by being always en-
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crusting and composed of numerous layers. With similar cellules, and the many

layers, Ceriopora is dendroid or branched, cellules all round ; and Semimulticava is

free with cellules on only one side.

R. cepularis, G. and H., Proc. Acad. Nat. Sci. Phila. 18G0, p. 367. Id., G. and H.,

Jour. Acad. p. 401, pi. 69, figs. 33, 34, 35.

Colony encrusting in large masses, forming very irregular tubercles or nodes ; com-

posed of a large number of layers of cellules superposed. Cells angular, crowded,

irregular, separated by prominent walls, sometimes with distinct depressed lines be-

tween them.

Only one specimen. Timber Creek, N. J. Cretaceous.

This is probably the largest species found in New Jersey. The colony described is

over 2| inches in one of its diameters.

Earn. CRESCISIDjE.

Cellules and intermediate pores irregularly scattered.

CRESCIS.

Colony composed of compressed branches, cellules on both sides, placed back to

back, with a distinct germinal plate between them. Ends of branches showing nume-

rous germs of cellules. Numerous intermediate pores between the cellules.

This genus differs from Heteropora in the branches being compressed with a ger-

minal plate, which is absent in that genus. From Semicrescis it can be distinguished

by the cellules being placed on both sides of the branches, and in not having one side

covered by an epithelial layer.

C. labiata, n. s., fig. 69.—Colony in flattened branches of variable width. Cellules

on both sides, with generally a very marked germinal plate between the two layers.

Cellules broadly arcuate internally. Opening small, circular, usually bordered by a

small rim, often blended into the surrounding surface. Intermediate pores numerous,

scattered and of variable size, sometimes possessing distinct mouths, representations of

the cellular mouths in miniature. Scattered over the colony are found, without any

definite arrangement, numerous labiate processes, which may have been connected

with the reproductive functions. We can suggest no other use for them, and have

been unable to ascertain, by breaking specimens, what connection they had with the

subjacent cellules. The supposition that they were ovicells is the most probable one

that has occurred to us. This is sustained by the fact that in old colonies, where the

intermediate pores and even the mouths of the cellules themselves are closed by a

heavy deposit of calcareous matter, these cups are still open, as represented in one of

the figures. Worn surfaces show the intermediate pores very distinctly, and usually
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an impressed ring, parallel with the mouth, surrounding it. In old colonies the po-

sition of the mouth is generally shown by a slight elevation.

Common in the Cretaceous' near Mullica Hill, and found also at Timber Creek.

Some specimens of this species resemble our Escliarifora typica, but can be distin-

guished by the above-mentioned labiate processes and by the circular mouths.

MULTICRESCIS, d'Orb.

Colony composed of free rounded branches, covered with many layers of cellules all

round. Cellules scattered or placed at regular distances, with numerous intermediate

pores placed between them.

With the same external appearance as Heteropora, this genus is distinguished by

having numerous superposed layers of cellules.

M. parvicella, fig. 70.

Id., G. and H., Proc. Acad. Nat. Sci. Phila. 1860, p. 367. Id. G. and H., Jour.

Acad. vol. 4, 2d ser. p. 401, pi. 09, figs. 36—38.

Colony in round irregular branches, often anastomosing, composed of several layers

of cellules, (in one instance four were counted). Cellules placed at some distance

apart ; mouth bordered by a distinct, raised lip when perfect. Intermediate space-

perforated by numerous small rounded pores. In worn colonies it is at times difficult

to distinguish the difference between these pores and the cellular mouths. The cel-

lules sometimes show an accidental grouping.

Found, not very abundantly, both at Timber Creek and near Mullica Hill, N. J.

Miocene.

M. tortilis, G. and H.

Heteropora id., Lonsd. Quart. Jour. Geol. Soc, vol. 1, p. 501, fig. Id., Holmes

Pliocene, South Carolina, p. 16, pi. 4, f. 15, 16. (very good). Id,, d'Orb. Pal.

Fr. Terr. Cret,, vol. 5, p. 1070.

Geripora id., d'Orb. Prod. Pal. Strat., vol. 3, p. 150, No. 2787.

Colony in large round branches, sometimes widened and at others anastomosing,

composed frequently of three or four distinct, easily separable layers. Cellules placed

irregularly, and with large irregular intermediate angular pores filling up all of the

intervening space. Walls thin ; thickness very nearly uniform.

Common in the Miocene (Pliocene of Holmes) of Virginia and South Carolina.

This species resembles somewhat, in its mode of growth, M. Michelini, d'Orb., though

the branches are usually more cylindrical. The extreme thinness of the walls

both of the cellules and of the intermediate pores is its strongest distinguishing

character.
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Doubtful Species.

We have a specimen, presenting all the important surface characters of Multicrescis

parvicella, but it is tubulate throughout, and we are not certain but that it has an

epithelial layer internally. It is from near Mullica Hill, N. J., and is too small and

imperfect for satisfactory study. Better specimens may prove it to be an undescribed

species of Semicrescis.

Fig. 71.—Illustrates a minute encrusting form, not uncommon in the Cretaceous

limestone of N. J. Some of the specimens resemble in their alternate dilations and

constrictions, a Hippothoa. They are very irregular and sometimes are hardly or

not at all constricted, representing an irregular flattered tube. No openings were ob-

served.

On page 82 of his Synopsis of the Cretaceous formation, Dr. Morton indicates the

existence of a " Lunulite " in the Cretaceous strata of N. J. We have not yet en-

countered it

" Alveolites glomeratus," Say.

This well known Polyzoon, belonging to an undescribed genus of the Flustrcllaridee,

for which we propose the name Pumiscaria, is very common on the sea coast of New
Jersey. We have seen a specimen, purporting to come from the Miocene of that

State. This is, however, doubtful. The genus is characterized as follows :

—

Cellules like those of Membranipora. Colony encrusting in many superposed layers,

often forming enormous masses.

The species, on which the genus is founded, is one of the commonest on our coast,

and sometimes forms masses five or six inches in diameter, around bunches of serpula

or on shells. We have seen a mass, formed around a valve of Osirea Virginica, which,

on being sawed through its smallest diameter, showed perhaps a hundred layers.

[Note.—Since the writing of this Monograph, my coadjutor, Mr. W. M. Gabb, has been called to the post

of Paleontologist, to the State of California. In regard to the Santa Barbara and San Pedro deposits, he

writes, " they are among the most recent deposits, almost all the species being still extant." " Instead of

Post-Miocene they should be called Post-Pliocene." The correction having arrived too late to make the al-

teration in the whole text, the error has been allowed to remain in the later pages, and this method taken

of making it known.—G. II. H.]

I-
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Esehara petiolaris, 316 Geophilus lineatus, 51
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Goniobasis Etowaensis
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Henicops. 16 Lunulites denticulata, 142
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Spillmanii, 348 fulvus, 41

variabilis, •347 limatus, 42
viridula, 349 melanonotus,

pilosus,

41

43
Lichcnopora, 176 rubripes, 42

Californica, 176
spisus, 44

Lithasia, 258, 269 Tahaitensis, 44
dilatata, 260 Melan das of the United States. 217
Downiei, 354 Melania eec/ua. 240
fusiformis, 261 Alabamensis. 232
iniperialis, 258

bellula, 221
nuclea, 263 blanda, 242
Showalterii, 262 bullula, 221

subglobosa, 261 Cahawbensis, 223

Tuomeyi, 259 caleuloides, 239

vittata, 354 papillaris. 236

Lithobiidae, 12 clausa, 231

Lithobius, 13 Ooosaensis, 234

Arnericanus, 14 copiosa, 239

multidentatus, 13 crenatella, 268

paucidens. 14 crepera, 241

planus, 14 culta, 238

spinpes. 14 elliptica, 226

Lunulites, 119 fallax, 231

Bouei, 154 fascinans, 229

contigua. 121 fumea, 222
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Melania glcmdaria,

gracilior.

gratiosa,

Hartmanii,

Lewisii,

lita,

luteola,

mellea,

Midas,

nubila,

orbicula,

paula,

pergrata.,

propria,

proprinqua
?

pudica,

punicera,

purpurea,

quadrivittata*

rara,

rubieunda,

Shelbyensis,

Showalterii,

solida,

solidula,

suavis,

variant,

variola,

vesieula,

virgulata,

Melatoma,

costata,

Membranipora,

abortiva,

Barbarensis,

Californica,

perampla,

plebeia,

sexpunctata,

speeiosa,

Monograph of Fossil Polyzoa,

Multicrescis,

parvicella,

tortilis,

Multiporina,

umbilicata,

Mya complanata,

Necrophlseophagus,

INDEX.

226 Neretku, 267

235 Neretina Showalteri, 267

241 New Birds of "Western Africa, 181

218 Newportia, 190

243 New Unionidse of the United States, 53

240

230 Orbitolites discoidea, 155

224 interstitia, 120

233 Oligotresium, 139

236 Vicksburgiensis, 139

238 Opisthemega, 35

244 postica, 35

244 spinicauda, 36

230

234 Pedipalpi of North America, 257

222 Phidolopora, 138

232 labiata. 138

225 Phidoloporidse, 112, 138

226 Phrynida, 375

220 Phrynus, 375

235 asperatipes, 375

228 Picidee, New and little known species of, 457

220 Picus vagatus, 461

266 Pliophlsea, 151

231 sagena, 151

229 Polipicus, 457

219 Elliottii, 457

224 Porcelinse, 142

242 Porinidse, 113, 144

223 Polyzoa, Fossil, 111

245 Pumiscaria, 179

245 Pyriflustrella, 163

157 tuberculum, 163

157 Pyripora, 157

160 irregularis, 157

160 tuberculum, 163

158

158 Beptescharella," 136

159 Carolinensis, 136

159 Heermanii, 137

111 plana, 13.7

178 Reptescharinella, 146

178 cornuta, 147

178 disparabilis. 141

146 Heermanii, 147

146 prolifera, . 146

412 sagena, 150

43 Reptescharipora, 151



INDEX.

Reptescharipora marginata, 151 Scolopendra repens,

Reptocelleporaria, 131 Sandwichiana,

aspera, 131 septemspinosa,

glomerata, 134 sexspinosa,

informata, 132 subspinipes,

quadrangularis, 132 viridicornis,

similis, 133 viridis,

umbilioata, 134, 145 viridis,

Reptoflustrella, 161 Scolopondrellse,

heteropora, 162 Scolopendrellidis,

tuberculata. 162 Scolopendridse,

Reptomulticava, 176 Scolopendrinaj,

cupularis. 177 Scolopendropsis,

Retella, 164 Scolopocryptops,

ovalis, 164 gracilis,

Retepora, 167 lanatipes,

Reticulipora, 173 quadraticeps,

dichotoma, 173 sexspinosa,

sagena. 173 spinicauda,

Rhombocephalus, 34 Scorpio,

Rhysidas, 40 Americanus,

Scolopendra, 18 Allenii,

ambigua, 34 Anstralis,

Azteca, 29 biaculeatus,

Brandtiana, 23 Californicus,

bispinipes, 28 Carolinianus,

byssina, 26 Be Gfeerii,

J '

18

27

31

Edivardsii,
castaneiceps,

Copeiana,
maculatus,

obscurus,
eompressipes,

dinodon, 32 punctatus,

epileptiea, 32 testaceus,

heros, 18 Scorpionidse,

Hopei, 29 Scorpius,

insequideus. 24, 25 Allenii,

insignis. 32 Scutigera,

longipes, 26 forceps,

marginata, 23 Selista,

maya, 29 forceps,

modesta, 29 Semieschara,

morsitaris, 23 tubulata.

nesuphila, 31 Sernitubigera,

Otomita, 23 tuba.

parva,

parvidens,

platypus,

22 Sekizochilus,

32 Schizostoma,

23 Alabamense,

polymorpha, 20 castaneum,

punctiventris. 99

11

glandula,

9

469

31

30

32

32

30

29

22

33

16

16

17

18

37

37

38

39

39

38

39

360

363

360

371

361

363

364

362

362

371

362

371

371

259

359

359

9

10

9

9

121

122

169

169

245

245

250

247

249
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Schizostoma glans, 248 Thelephonus excubitor, 374

globosum^ 262 giganteus. 374

Hartmaniij 247 Trichophortis calurus, 182

pumilum, 252 caniceps, 182

Showalterii, 246 chloronotus. 181

Spillmanii, 250 gularis, 181

virens, 253 notatus. 182

Wetumpkense. 251 Trypanosoma, 268

Siphonaria, 154 Alabamense, 288

multipora,- 154 Anthoniij 293

Sparsidae, 170 attenuatum. 274

Spiropora, 166 bivittatum, 279

calamus. 166 canalitiunij 292

Strephobasis, 264
Carolinense, 351

carinata. 355
Chickasahaense, 280

Clarkii, 265
Christyi, 272

Clarkii, 285
cornea,- 265
olivaria, 355

dignum, 350

solida, 266
dux, 283

Spillmanii, 264
Estabrookii, 273

Stomatopora, 172
Florencense, 287

regularis, 172
Hartmanii, 270

Strigamia, 46
Henryanum, 351

attenuatus, 47
incurvum. 286

bidens, 47
Jayi, 270

bothriopus, 47
Knoxense, 281

cephalica, 49
Knoxvillense, 274

chionophila,- 50
labiatum, 272

epileptica, 49
lativittatum, 352

filicornis, 52
Lewisii, 292

fulva, 47 ligatum, 288

Isevipes, 48 luteum, 350

laticeps, 49 minoi-j 278

lineata, 50 modestum,- 276

maculaticeps. 48 moniliferum, 295

parviceps, 49 moriforme, 290

rubens, 46 mucronatum, 277

tseniophera, 50 olivaceum, 290

tseniopsis, 48 pallidum, 275
tropica, 50 parvum, 276

Sycobius Cassinii, 186 Postelii, 286

Racheliae', 185 pumilum, 279

Pybasii, 289
Theatops, 36 rostellatum, 353

postica, 36 Showalterii, 293
postica, 35 simplex, 277

Theleponidse, 373 Spillmanii, 271
Thelephonus, 373 striatum. 294
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Trypanosoma strictum,

subuleeforme,

Sycamorense,

Tennesseense,

Thorntonii,

trivittatum.

trochulus.

Troostii;

tortum,

Tuomeyij

Vanuxemij

viride,,

Wbitei.

Tubigeridae,

Tubulipora proboscidea,

Unio acutissimus,

Abbervillensis

^Etbiops,

iEsopus,

alatus,

angustatus,

anodontoides,

Antbonyi,

anaticulus,

Arkansawensis s

asper,

asperatus,

atrocostatus.

aureus,

Barattii,

Beadlianus,

Bealei,

Blandingianus.

Boykinianus,

camptodon,

oapillus,

castaneus,

Catawbensis,

Cbickasawensis,

Chunii,

cicer,

cinnamoneus,

circulus,

Clairbornensis,

clavus,

coccineus,

compactus,

complauatus.

352

289

283

281

284

282

282

285

275

287

280

291

273

166

170

441

445

377

432

403

405

406

197

92

206

437

68

437

195

408

94

204

435

403

416

423

439

54

101

196

93

100

438

436

441

423

444

412

Unio concolor,

Conradianus,

consanguineus,

contiguus,

contractus,

Cooperianus.

cornutus,

crassidens.

crocatus,

curtus,

cylindricus,

Dariensis,

declivis,

decunibens,

debiscens,

disculus,

do] abriformis,

dolosus,

ebenus,

ellipsis,

Emmersonii,

Emmonsii,

exactus,

exiguus,

fabaceus,

fabalis,

fibuloides,

Fisberianus,

flavidulus,

florentinus,

foliatus,

Formanianus,

fraternus,

funeralis,

Genthii,

Gerbardtii,

gibbosus,

glandaceus,

glans,

gracilentus,

gracilis,

crrandidens,

gratus,

Hartmanianus,

Heermannii,

Higginsii,

Hopetonensis,

incrassatus,

89

410

67

199

203

430

429

410

438

103

421

404

437

87

440

385

413

75

424

432

56

445

62

418

90

423

443

456

97

64

443

443

410

378

57

208

417

77

405

58

433

205

382

73

194

188

414

409
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Unio inflatus
?

infurcatus,.

instructus,

insulus,

interventus.

Iris,

irrasus,

irroratus,

Kleinianus.,

lachrymosus.

lapillus,

laevissimus,

lens,

lepidus,

Lewisii,

ligamentous,

limatulus,

lineatus,

lugubris.

luteoluSj

macer,

macrodon.

medius,

Meredithii,

metanervis,

micans,

monodontus,

Morcerii,

multiradiatus
?

Nashvillensis,

nasutus,

negatus,

Neusensis
f

nigellus,

nocturnus,

Northamptonensis,

Novi-Eboraci,

nux,

obesus,

obliquus,

obscurus,

obtusus,

occidens,

ochraceus,

Ocmulgensis,

orbiculatus,

ornatus,

ovatus.

INDEX.

485 Unio patelloides,

407 patulus,

82 paulus,

53 pauperculus,

84 pallidofulvus,

419 penitus,

91 percoarctatus

433 permiscus,

404 perpastus,

431 perplexus,

423 perradiatus,

425 personatus,

428 piceus,

389 piger,

71 plancus,

424 plicatus,

407 porphyreus,

407 prasformis,

414 pressus,

402 propinquus,

202 pustulatus,

193 pustulosus,

78 purpuratus,

65 purus,

430 Pybasii,

59 pyramidatus,

422 radiatus,

209 rangianus,

426 rectus,

439 retusus,

403 Riddelii,

76 ridibundus,

60 rostrum,

409 rubidus,

380 rubiginosus,

190 Sampsonii,

419 Sayi,

439 securis,

404 Shepardianus,

441 Showalterii,

442 Sloatianus,

406 solidus,

418 soleniformis.

455 spadiceus,

95 speciosus,

430 Spillmanii,

85 splendidus,

435 squameus.

383

422

402

99

83

440

59

102

69

420

66

442

379

387

81

431

79

384

423

63

429

428

436

61

67

433

411

426

426

433

198

442

201

95

416

192

416

431

415

73

48

429

422

55

207

98

414

200



Unio stabilis, .

striatulus.

striatus,

strigosus.

subangulatus

subgibbosus.

subrotundus.

tenerus,

tenuissimus.

trapezoides.

triangularis,

trifidus.

trigonus.

trinaerus,

tortivus.

INDEX.

72 Unio tuberculatus,

5o, 421 Tuomeyi,

418 turgidulus,

411 undulatus,

407 Uraguayensi;

443 verus.

427 verucosus.

415 vestitus,

441 Wardii.

. 436 Wymanii.

420 zigzag.

386

428 Vayovis Carolinus

409

425

444

62

417

38

83

427

189

187

381

430

Xenocichla notata.

369. 372

182

120
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