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ii BRITISH FOSSIL CORALS.

monly thus blended together. For us the word Coral, or Corallum, must be synonymous

with Polypidom,^ and signify the hard or ossified parts of the body of a Polyp.

In treating of the " Fossil Corals of Great Britain," we must, therefore, exclude from

our investigation the various organic remains which bear a certain resemblance to

Polypidoms, but which do not in reality belong to beings of the same structm-e, and we

must cu'cumscribe om- researches within the boundaries of the group of Zoophytes, which,

in a Natm'al arrangement of the Animal Kingdom, is represented by the Class of Polypi.^

These Zoophytes are closely allied to Medusae, and in the actual state of science there is

some uncertainty respecting the natural Umits which separate these two groups ; but the

mode of organization common to both is so characteristic, that the most superficial

anatomical investigation wiU always enable the zoologist to distinguish a Polyp or an

Acaleph from the Bryozoa and the Spongida3, which, till lately, have been erroneously

considered as belonging to the class of Corals. Polypi have a radiate structm'e ; a pro-

tractile mouth, smTounded by non-ciliate tentacula ; a large and well-organized digestive

cavity ; but have no anus. In Spongidse no appearance of tentacula or of a stomach is

ever met with ; and in Bryozoa an intestinal canal, much resembling that of ordinary

MoUusca, is always provided with two distinct openings, a mouth and an anus, the first of

which is encu-cled by ciliated tentacula. The structm-e of the digestive organs is, therefore,

characteristic in all these animals, and in most instances the radiate form of the tegumentary

system vdll alone suffice to render the diagnosis of Polypi an easy task. But when the

Polypidom is reduced to its most simple condition, it sometimes bears great resemblance

to the calcareous or horny covering of certain Bryozoa, or to the reticulate skeleton of some

of the Spongidse ; and the Polypidom being the only part of these animals which is found

in the fossil state, it is sometimes hard for the palaeontologist to decide whether the

organic remains that assume this form are in reality Corals, or whether they do not belong

to one of the other above-mentioned Zoological divisions.

Polypidoms may present two very distinct forms. Some, belonging to aggregate Polypi,

are developed on the basal surface of these Zoophytes, and constitute a sort of stem in the

' In translating the French expression Polypier by the word Polypidom, which has of late been adopted

by some of the most eminent English zoopliytologists, we deem it necessary to guard the reader against the

erroneous ideas which the etymology of that name might lead to. Till of late the nature of Corals was in

general misunderstood ; they were supposed to be produced by a plastic exudation moulded round the body

of the Polyp, and serving as a dweUing for these singular beings, but not forming a part of their organism.

Such is far from being the case ; the corallum is a part of the animal, in the same way as the coating of the

armadillo or the shell of the lobster belong to the structure of these beings. The words " Polypidom,"

Polypier, &c., might therefore be objected to, if their meaning was not generally known, and had not

become independent of their etymology.

- The class of Polypi, reduced to its natural limits, corresponds to the Anthozoa of M. Ehrenberg, and

to the sub-class of Radiated Zoophytes of Mr. Johnston. In the excellent work recently published by

Mr. Dana, the same group is designated by the name of Zoophytes, which is usually employed in a much

wider acceptation, and had long ago been given by Cuvier to the great division of radiate animals, com-

prising Echinoderma and Acalephse, as well as Polypi, etc.
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centre of the ramified mass produced by the multipUcation of these plaiit-hke animals. The

denth'oid red Coral of the Mediterranean Sea and the horny skeleton of Gorgonia are thus

inclosed in the axis of cylindrical branches, formed by the thick coriaceous tegumentary

tissue belonging to the whole community of aggregate Polypi, and studded, as it were, by

the radiate protractile heads of the many individual Zoophytes thus united. Other

Corals, appertaining either to simple or to compound Polypi, are, on the contrary, pro-

duced by the ossification of this tegumentary tissue itself, and instead of forming a sort of

stem, constitute a sheath, or an assemblage of calcareous tubes, each of which belong to an

individual Zoophyte, correspond to the lower part of its digestive cavity, and serve as a

kind of cell or lodge into which the anterior portion of the animal's body recedes when in

a contracted state.

The basal or stalk-like Corals are in general well characterised by their dendroid form,

compact tissue, and concentric layers. At first sight they may bear a slight resemblance

to certain Bryozoa that have attained a very advanced ageji but even then the remains of

some non-obliterated cells will always enable an attentive observer to recognise the latter,

and the absence of all trace of any such cavities can easily be ascertained, by grinding down

or fracturing the stem of the above-mentioned Zoophytes. In some few instances these

basal Polypidoms are more like the reticulated skeleton of certain foliaceous Spongidaj ; but

the concentric lamellae of their stem contrasting with the fibrous structure of the tissue of

the Sponge, will still render them recognisable.

Dermal Corals are in general characterised by featm-es of a more striking aspect,

and it is only when these Polypidoms are reduced to their most simple and degraded form,

that they can be mistaken for the tegumentary skeleton of some of the lowest Bryozoa, or

the reticulate, stony tissue of some highly-organized Spongidaj. In all well-developed

Corals of this kind, the central cavity or visceral chamber is more or less completely

divided by a certain number of vertical plates, which project from its walls towards its axis,

and produce that radiate structure which is so remarkable in the Astrean tribe. In most

Bryozoa the mouth, or cephalic aperture of the tegumentary cell, is provided with a horny

opercuhmi," but no such organ ever exists in a true Coral ; and, on the other hand, the

radiate septa which we have just alluded to as being conspicuous in most Polypidoms,

never exist in the cells of Bryozoa. The absence of an operculum, or of vertical septa,

will not, however, enable the observer to decide whether the coral-like organic remains

submitted to his investigation belong to the one or to the other of the two great zoological

divisions, for it is a well-known fact that, in many of the inferior forms among recent

Bryozoa, the tegumentary skeleton is reduced to a simple non-operculated tubular sheath,

and that in certain Polypi (the Tubipora for example), no longitudinal septa are to be

found ; and the Polyjjidom is equally reduced to a calcareous tube, tapering and closed

at its base, open and more or less enlarged at its upper end.

^ Tlie Millepora truncata of Ellis and Solander, for example.

- See "Recherches sur les Esehares," Annales des Sciences Naturelles, 2"' serie, t. vi, pi. i.
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In cases of this kind the distinction between the Polypi and the Bryozoa is always

rendered easy by the most superficial examination of the soft parts of the animal ; but it is

sometimes a matter of great difficulty for the palaeontologist, who is necessarily deprived of

all such resources, and can only be guided by the peculiarities observable in the ossified

tissues.

In general, the distinction between Corals and Spongidae is also very easy, for the

lamellar structure, so prevalent among the former, is never met with in the latter ; but in

some Polypidoms (certain Milleporidse for example), the vertical plates disappear, and the

mural tissue becomes extremely porous, irregulai', and abundant, so as to resemble much

the reticulated mass formed by the stony skeleton of some Spongidae, where the oscula

and aquiferous canals are on the contrary more regular than usual. In cases of this kind

it may be necessary to seek for distinctive characters in the internal structure of the

Zoophyte ; and, independently of the benefit to be obtained by the microscopical investi-

gation of the tissue itself, it will sometimes be found useful to examine the form of the

tubular cavities which pervade the mass, and correspond either to the visceral chambers of

the Polypi, or to the great aquiferous ducts of the Spongida; ; for in the first instance

they are always simple, Avhereas in the latter they are more or less ramified.

§IL

The external forms of Corals vary considerably, but are in general more dependent on

the mode of aggregation of the different individuals produced by a common parent than

on the mode of organization pecuhar to the animals to which these tegumentary skeletons

belong. Characters derived from these forms can therefore be but of little avail for the

natm-al arrangement of Polypi ; and the classification of these Zoophytes, like that of the

higher animals, must be founded on the principal modifications observable in their struc-

tm-e. It would lead us too far from the special object of this Monograph, if we were to

enter on the investigation of the anatomical facts which alone can furnish satisfactory

elements for such a classification ; but in order to facilitate the study of the Corals about

to be described, it may be useful for us to revert to a few of the leading points in the

structure of Polyi^i, and to define some of the expressions which we shall often have to

employ.'

The ScLERENCHYMA, or hardened tissue of Polypi, by which Corals are formed, is

always a portion of the tegumentary system of these Zoophytes, but, as we have abeady

stated, it may be produced in two very different ways. In some cases it is the result of

a sort of ossification of the chorion or principal tunic of the Polypi ; in others it grows on

' For more ample details on this subject we must refer to our " Memoir on the Structure and Develop-

ment of Corals," published in the Annales des Sciences Naturelles, 3"° serie, t. ix.
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certain parts of the surface of that membrane in a manner somewhat similar to that in which

calciferous epidermis covers the skin of Crustacea and MoUusca. This epidermic scleren-

chyma constitutes the tissue which Mr. Dana has designated by the name of " foot-secretion,"

and is the only anatomical element employed by nature in the formation of the common

red Coral, and the horny tubes of Sertularise ; but in most Polypidoms it is of secondary

importance, and the structure is essentially made up with the dermic sderenchyma, or

ossified chorion. The calcification of this tegumentary tissue always commences in the

centre of the inferior part of the Polyp, and, spreading gradually, rises as the animal

grows, so as to inclose the lower part of the gastric cavity, and to constitute a sort of cup

or cell, which is sometimes broad and shallow, sometimes long and tubular.

In general the fundamental part of these Corals corresponds to the parietes of the

great gastric or visceral cavity of the Polyp, and forms what may be called the loalls of the

Polypidom. The basal disc, the spreading cup, or the columnar sheath so produced, very

seldom remains in this simple condition, and in general soon gives rise to a certain number

of laminate processes, which converge towards the axis of the body, and divide the central

cavity into so many radiating locidi. These vertical lamina?, to which we shall exclusively

apply the name of septa, cover the upper smface of the wall when this spreads out in the

form of a disc (as in Fungiae) ; but in general they are more or less completely inclosed in

the cup-shaped or tubular cell produced by the growth of this wall around the visceral

cavity, which pervades the body of the Polyp from top to bottom. In some Corals the

septa remain free all along their inner edge ; in other species they adhere to a sort of central

style or plate, which rises from the bottom of the same cavity, and which M. Ehrenberg

has proposed calling the columella. The loculi, or interseptal spaces, are then completely

separated ; and in many Polypidoms, where there is no true columella, the same result is

produced by a greater development of the septa, which become united by means of

irregular trabicvdse branching off from their inner edge, and forming a svurious columella,

the structure of which is usually loose and spongy.

Other lamellar or styliform processes, quite distinct from the septa and the columella,

are in some Corals interposed between these organs, and form around the central style a

sort of circular palisade, somewhat like the stamina which in most flowers surround the

pistil. These additional elements of the Polypidom have been designated by the name of

pali, and form sometimes one, sometimes two or three, ckcular rows or coronets.

In most Corals other lamellar or spiniform processes extend from the walls outward, and

constitute the parts which we propose calling the costce of the Polypidom. In general they

correspond exactly to the septa ; and in many cases they seem to he mere prolongations of

these organs tlu-ough the sort of sheath formed by the walls. Sometimes, indeed, the walls

themselves are no longer composed of a distnict, independent, calcified lamina, and are

made up by a slight thickening and cementing of the septa along the line corresponding to

the bomidaries of the gastric cavity and the inner margin of the costae.

The cavity thus circumscribed l)y the walls of the corallum, and subdivided by the
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septa, the pali, and the columella, is always closed at its bottom and open at its 'upper

extremity, where it usually presents the appearance of a sort of radiated cup, and constitutes

the calice. In some species, this central cavity, or visceral chamber, remains com-

pletely pervious from one extremity of the corallum to the other ; and the membranous

appendices containing the reproductive organs, and situated in the loculi, extend to its

basis, without encountering any obstacle ; but in other species a certain number of trans-

verse irabiculce or si/napticulce extend from one septum to another at various heights, and

fill up, more or less completely, the inferior part of the loculi. In other cases, horizontal

or oblique laminae occupy the same position, and subdivide the loculi into a series of small,

irregular cells ; and sometimes these partitions are developed to such an extent that no

direct communication is preserved between the lower and the upper parts of the visceral

chamber, so that the calico, instead of resembling a deep tubular cup, is reduced to the

form of a shallow basin. In general, these transversal laminae, to which the name of

dissepiments has been given, grow from the sides of the septa in an irregular manner, and

do not unite so as to constitute complete horizontal tabulae, extending from wall to wall

;

but in some Corals, where the septal apparatus is even rudimentary, the bottom of the

visceral chamber is incessantly raised by the formation of new floors or tabula, which

extend horizontally through the centre of the Polypidom, and constitute, under the calices,

a vertical series of secondary chambers.

Intercostal dissepiments are frequently met with on the outside of the walls of the

corallum and in compound Polypidoms, where"- the costae are highly developed, a thick

cellular mass is thus formed, and often assumes the appearance of a ctenenchyma, or common

tissue. In other instances, the calcified derm continues to extend exteriorly without con-

stituting distinct costal, and forms a dense or a reticulate tissue, which, in certain aggregate

Corals, is nowhere referable to any individual Polyp, and produces a sort of intermediate

mass or true ccenenchyma.

It is also to be remarked, that the exterior surface of most Corals is covered by a layer

of epithelic sclerenchyma, which is sometimes thick and spongy, but in general thin and

dense, and then constitutes a species of coating, which may be called the epilheca.

These different constitutive parts of the Polypidom furnish the principal characters

employed in the classification of Corals ; but the mode of multiphcation of the Polypi must

also be attended to in the methodical arrangement of these Zoophytes. In some species,

the young are only produced by the ova, and each corallum is formed by the skeleton of a

single individual ; but in most, reproduction also takes place by fissiparity or by gemmation,

and in those cases the young usually remain adherent to the body of then- parent, and

thus produce compound Polypidoms. The manner in which the different individual

Polypidoms, or corallites thus united, are grouped together, varies very much, and furnishes

also useful zoological characters. It is equally necessary not to neglect studying the

changes which take place in the structure of Polypidoms by the progress of age. Corals,

when young, are in general much less complicated than in the adult state, and the manner
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in which the multiplication of their constituent parts is effected is often a subject of great

interest for classifiers as well as for physiologists.

The natm'al affinities of recent Corals can, in general, be easily recognised by means of

facts obtained from these different sources ; but the study of fossil Polypidoms presents

greater difficulties, and the palaeontologist must also du'ect his attention to the modifica-

tions which may have taken place after the death of the Zoophyte, and have been

produced by the slow, but long-continued action of solvent or lapidescent fluids.

Changes of this kind sometimes efface the most important features of these organic

remains, for it often happens that the different parts of a corallum are not modified with

an equal degree of facility, and the complete destruction of certain organs in specimens,

where other parts are well preserved, may give rise to most delusive appearances. Even

generic divisions have thus been established by some palaeontologists, on accidental changes

due to fossilization alone, and it is indeed often very difficult to avoid errors of this kind in

the distinction of species, when the observer is not able to compare a sufficient number

of specimens.

§ III.

This Monograph being intended pruicipally for the use of Geologists, we have

thought it advisable not to follow the Zoological classification of Corals in describing

the species belonging to the Fossil Fauna of Great Britain, but to distribute them in

reference to the different Formations in which they are found. We must, however, not

lose sight of the Natm-al arrangement of these Zoophytes, and before entering on the

specific history of the organic remains which we have to study, it is necessary that we

should make known to the reader the system of classification which we have adopted for

Polypi in general. The following Synopsis will suffice for that purpose, and will serve as

a sort of framework illustrative of the divers Zoological divisions to which we shall often

have to revert as we proceed in the desci'iptive part of our work.
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CLASSIFICATION OF POLYPI.

Sub-kingdom ZOOPHYTA; Section RADIATA.

Class

POLYPI.

Animals of the sub-kingdom of Zoophyta, and of the section of Radiata,^ organized

for a sedentary mode of Ufe, having no locomotive organs, and being provided with a circle of

retractile tentaculas around the mouth, and a central gastric cavity, not communicating with

an anus, and containing the reproductive organs when these exist ; in general fissiparous,

or multiplying by buds as well as by ovules.

The systems adopted by Cuvier, Lamarck, Lamouroux, and their contemporaries, for the

subdivision of the class of Polypi, were founded on external characters of very little value,

and were quite artificial. In a Memoir, pubhshed about twenty years ago," a first attempt

was made to establish this classification on anatomical facts, and the Zoophytes presenting

the above-mentioned structure were distributed in two groups, characterised by the pre-

sence or the absence of internal ovaria, and a membranaceous tube leading from the mouth

to the great gastric cavity. Subsequent observations have coufrrmed these views, and

Mr. Dana, whose recent work^ is one of the most valuable contributions which America has

yet made to Natural History, divides in a similar manner the class of Polypi into two

secondary groups. We shall continue adopting this classification here ; but the name of

Adinoidea, which Mr. Dana applies to the first of the two sub-classes thus estabhshed,

having been previously enqiloyed by other zoologists in a much narrower acceptation, we

have thought it advisable not to make use of it here, and we propose substituting for it that

of Corallaria. The second group comprises the Sertularian Polypi (Milne Edw.), and may

be designated by the name of Hydraria.

1 The sub-kingdom of Zoophytes may be divided into two natural groups : the one comprising all the

true Radiate animals (Echiuoderma, Acalephse, and Polypi) ; the other containing the spheroidal or amor-

phous Zoophytes (such as Spongidse and certain Infusoria). The first may retain the name of Radiata

;

the second has been designated by that of Sarcodaria (Milne Edwards, Cours glementaire de Zoologie).

2 Recherches sur les Animau.x sans Vertebres, faites aux iles Chausay, par MM. Audouin et Milne

Edwards (Annales des Sciences Naturelles, premiere serie, t. xv, p. 18, Septembre, 1828).

3 United States Exploring Expedition ; Zoophytes. Philadelphia, 1846.
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Sub-class 1.

CORALLAEIA.

Actinoidea, Dana. Op. cit., p. 16, 1846.

Polypi possessing distinct internal reprodnctive organs, and having the gastric or

visceral cavity surrounded by vertical, radiating, membranaceous lamelte.

In this division of the class of Polypi, the Corallum is in general calcareous, and may be

either tubular, cyathoid, discoidal, or basal ; but never assumes the form of cylindrical,

tubular, horny sprigs, bearing simple bell-shaped cells, for the reception of the contracted

tentacula, as we usually find in the sub-class of Hydraria.

CoraUaria present tlu-ee principal structm-al modifications, and must therefore be

subdivided into three corresponding groups or orders : Zoantharia, Alcyonaria, and

Podactinaria.

Order 1.

ZOANTHAEIA.

Zoanthaires (Zoantha), BlainTille. Manuel d'Actinologie, p. 308, 1834.

Zoanthaires {Zoantharia), Milne Edwards. Elem. de Zoologie, p. 1045, 1835; Annot. de Lamarck,

Anim. sans Verteb., torn, ii, p. lOG, 1836.

Zoophyta helianthoidea, Johnston ; in Mag. of Zool. and Bot., vol. i, p. 448, 1837 ; Hist, of British

Zoophytes, p. 207, 1838.

Zoantharia, J. E. Gray. Synop. Brit. Mus., 1842.

Actinaria, Dana. United States Exploring Expedition, Zoophytes, p. 112, 1846.

Anthosoa helianthoidea, Johnston. Hist, of Brit. Zooph., 2d ed., vol. i, p. 181, 1847.

Polypi with conical, tubular, simple or arborescent, but not bipinnate, tentacula, and
with numerous perigastric membranaceous laminae, containing the reproductive organs.

Zoantharia are in general coralligenous, and almost all the known fossil Polypidoms

belong to this natm*al group of Zoophytes.

These Corals are very seldom essentially composed of epidermic tissues, nor do they

scarcely ever constitute basal stems, as is usually the case in Alcyonaria. They are almost

always formed of calcified dermic sclerenchyma, and inclose, more or less completely, the

inferior portion of the great visceral or gastric cavity of the Polyp. Each individual has iu

general the form of a deep cup or a tubular sheath, the cavity of which is subdivided into a

circle of locuh, by vertical septa affecting a radiate disposition. No trace of any such septa

is ever met with in Corals belonging to other animals of the same class, and although these

parts are sometimes rudimentary in Zoantharia, the starlikc appearance of the calice pro-
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duced by their existence must he considered as one of the most striking features of this

zoological division. The septa are developed successively, as the Polyp grows, and in general

six of these vertical laminae constitute the primary or fundamental cyclum. Shortly after-

wards a second circle, equally composed of six septa, appears, and the twelve locuh situated

between these secondary septa and the primary ones are next subdivided by a third row or

cyclum of twelve younger septa. The number of the septa often augments still more, and is

sometimes carried very high ; but in general the primary septa continue to be more developed

than the others, and thus divide the whole of the radiate structure into six distinct groups or

systems. In some instances, however, the secondary, or even the tertiary, septa grow so rapidly,

that they soon exactly resemble those of the first cyclum, and in such cases the number of the

systems is appai'cntly much greater.^ Sometimes the number of the primary septa is, on

the contrary, reduced to four, or perhaps even to two, but never reaches eight, as would be

the case if the Polypi of this order had ever eight tentacula and eight perigastric lamellae,

a sti-ucture which is always met with in the order of Alcyonaria. It is also to be noted,

that the septa vary considerably in their structure, and thus furnish most important

characters, not only for the distinction of species and genera, but even for the formation of

higher zoological divisions in this order of Polypi.

Zoantharia may be divided into two principal groups, characterised by the structure of

the parietes of their body. One of these sections comprises the species in which the

dermal tissue remains soft and flexible ; the other contains those the teguments of which

assume an osseous structure and constitute a calcareous Polypidom.

The ScLERENCHYMATOUS ZoANTHARiA are the only Zoophytes of this order which we

shall have to mention in the sequel of this work ; it would, therefore, be superfluous for us

to treat of the classification of Malacodermous Zoantharia ; but it is necessary that we

should give a detailed accovxnt of the methodical arrangement of the first of these groups.

Little is known concerning the anatomical modifications of the soft parts in the difierent

representatives of this zoological form ; but the structm-e of the Polypidom ofiers great

variety, and furnishes, to an attentive observer, data which appear sufficient for the natmal

classification of Sclerenchymatous Zoantharia. The principal characters which we have

made use of for that pm-pose, are derived from the dense or porous structure of the

sclerenchyma ; the predominance of the septal apparatus, the miu-al tissue or the tabular

system in the formation of the corallum ; the existence or the absence of dissepiments

uniting the septa and subdividing the loculi, and the mode of development of the Polj^^i.

Five principal divisions may be thus established in this section, and may be designated by

the following appellations : Zoantharia aporosa, Zoantharia perforata, Zoantharia tabulata,

Zoantharia riir/osa, and Zoantharia caulicidata.

1 The laws by which the development of the septal apparatus appears to be regulated, have been laid

down in our memoir on the Structure of Corals, 'published in the Annales des Sciences Naturelles, 3°"

sene, torn, ix, 1848.



INTRODUCTION. xi

Sub-order 1.

ZOANTHARIA APOROSA.

Corallnm composed essentially of lamellar dermic sclerenchyma, with the septal ap-

paratus highly developed, completely lamellar, and primitively composed of six elements ;

no tabidte.

The fohaceous or lamellar structm-e of the calcified tissue, which furnishes one of the

principal characters of these Corals, is always recognisable in the exterior part of the septa :

these organs are never composed of ii-regular trabiculse, as is the case in Porites, or even

perforated, excepting near their inner margin. The walls are also very seldom porous, and

usually constitute an uninterrupted theca, so as to admit of no communication between the

visceral chamber and the exterior, except by the cahce. The septa form the most im-

portant part of the Polypidom ; they augment more or less in number as the Polyp rises,

but in general remain unequally developed, and are disposed in groups corresponding to

the six primitive radii, or to a multijile of that number, but never present a quaternary

arrangement, as is often the case in Cyathophylhda^ The visceral chamber remains open

from top to bottom, or is only subdivided by synapticidse, or by irregular dissepiments,

which extend from one septum to another without joining together, so as to form a series

of chstinct tabulaj or discoid floors ; a mode of structure which is on the contrary prevalent,

and very remarkable in most of the Corals belonging to our third and fourth sections.

The Zoantharia aporosa are the most lamelliferous and steUiform of aU the Corallaria

;

they are very numerous, and belong to four principal families : the Turbinolidce, the

Oculinidce, the Astreida, and the Funf/idm ; but some few of them cannot find a proper

place in any of these natiu:al divisions, and appear to constitute a certain number of satellite

or transitional minor groups, which partake of some of the characters of two or more of the

above-mentioned principal forms, without possessing any structural peculiarity of sufficient

importance to make us consider them as the representatives of a special type; these groups

are therefore not of the same zoological value as the preceding, and in order to point out

then' aberrant nature, we shall designate them by names indicative at once of then* principal

affinities and their dependent character : Pseudastreidte and PmndoturbinoUda for example.

Family I.

TURBINOLID^.

Milne Edwards and Jules Haimc, Becherches sur les Polypiers ; Annates des Sciences NatureUes,

3"' serie, torn, ix, p. 211, 1848.;

CoraUum in general simple, never fissiparous, and multiplying by lateral gemmation in

compound species. Interseptal loculi extending from the top to the bottom of the visceral
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chamber, and containing neither dissepiments, as in the Astreidse, nor synapticulse, as in

the Fungidae. Walls thin, lamellar, and imperforated. Septa highly developed, simple,

compact, in general regularly granulated on each side, and never denticidated orlobulated at

then- apex. Costte in general well marked and straight. No coenenchyma in the compound
Polypidoms.

First Tribe—CYATHININiE.

Milne Edwards and J. Haime, loc. cit., p. 289, 1848.

CaUcule presenting one or more rows of pali, placed between the columella and the septa.

§ 1 . A single coronet of pali.

1. Genus Cyathina.

Caryopkyllia, Stokes. Zool. Journ., vol. iii, p. 486, 1828.

Cyathina, Ehrenberg. Corall. des RotLen Meeres, p. 76, 1834 ; Milne Edwards and J. Haime, op. cit., p. 285.

CoraUum simple, never gemmiparous, subtm'binate and adherent. Calice circular or

nearly so, mth a broad but not very deep central fossula. Columcllu fasciculate, composed

of a certain number (3 to 20) of vertical, narrow, and twisted lamellar processes, and termi-

nated by a convex, crispate surface. Pali broad, entire, free in a considerable part of their

length, and equally developed. Septa straight, broad, exsert, and forming six systems,

which are in general unequally developed, and become in appearance much more numerous.

Costoi straight, slightly prominent near the calice, more or less obsolete lower down,

delicately granulated, and never armed with tubercles, crests, or spines.

Typical species, Cyathina cyathiis, Elirenb., loc. cit. ; Milne Edwards and J. Haime, Ann. des Sc. Nat.,

3"" serie, torn, is, tab. iv, fig. 1.

2. Gemis Ccenocyathus.

Milne Edwards and J. Haime, Ann. des Sc. Nat., 3"" serie, torn. Lx, p. 297, 1848.

CoraUum composite and adherent ; the corallites sub-cylindrical, rather tall, segregate

(united near their basis, but free in the greatest part of their length), and not grouped in

rows. Calice circular; fossula not very deep. Columella composed of a few twisted,

lamellar, vertical processes. Pali entire, equidistant from the centre, and similar in size.

Septa rather broad, not projecting much above the walls, and forming fom- cycla, the

last of which is incomplete in one of the six systems. Costce distinct near the calice

only, straight, flat, broad, and delicately granulated.

These Corals have great affinity to Cyathina, from which they differ principally by

their gemmiparous mode of multipUcation, and the permanent union of the young to the

parent.

Typ. sp., Ccenocyathus cylindricus, Milne Edw. and J. Haime, loc. cit., tab. i.\, fig. 8.
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3. Genus Acanthoctathus.

Milne Edw. and J. Haime, loc. cit., p. 292, 1848.

Corallum simple, free, subtui'binate, slightly compressed, and subpediceUate.

Calice more or less oval. Columella and pali as in Cyathina. Septa broad, exsert, and
forming five cycla ; systems unequally developed, so as to form sixteen groups. Costce

partly avmod with crests or spines.

Typ. sp., Acanthocyathus Grayi, Milue Edw. and J. Haime, loc. cit., tab. ix, fig. 2.

4. Genus Bathycyathus.

Milne Edw. and J. Haime, loc. cit., p. 294, 1848.

Corallum simple, adherent by a broad Isasis, tall, subturbinate, and slightly com-

pressed. Calice subelliptical, with a broad and very deep fossula. Columella small and

crispate. Pali narrow, feeble, entire, and closely united to the septa. Sejjta exsert, thin,

closely set, and forming apparently twelve equally developed systems ; five cycla, the last of

which is more developed than the penultimate one, the septa of which are closely approxi-

mated towards the wall, or even cemented to those of the primary, secondary, and ternary

cycla. Cosf(e very narrow, straight, unarmed, deUcately granulated, and distinct down to

the basis of the corallum.

Typ. sp., Bathycyathus chilensis, MUne Edw. and J. Haime, loc. cit., tab. ix, fig. 5.

.5. Genus Brachycyathus.

Milue Edw. and J. Haime, loc. cit., p. 295, 1848.

Corallum simple, extremely short, widening very rapidly, and becoming free in the

adult state. Calice circular, and very slightly excavated. Columella very thick, fasciculate,

and terminated by cucular papilla;. Pali very broad, entire. Septa exsert, narrow, and

forming four cycla ; the systems equally developed, and apparently twelve in number.

CostcB unarmed.

Typ. sp., Bracliycyathus Orbignyanus, Milne Edw. and J. Haime, loc. cit., tab. ix, fig. G.

6. Genus Discocyathus.

Milne Edw. and J. Haime, loc. cit., p. 296, 1848.

Corallum simple, free, and discoidal. Calice cu-cular and slightly convex. Columella

formed by a single vertical lamina; its apex smooth and undivided. Pali free and

corresponding to the septa of the antepenultimate cyclum. Sejjta very exsert, broad, and

striated laterally near their apex. Wall horizontal, and covered with an epitheca presenting

some concentric stria?.

Typ. sp., Discocyathus Eudesii, Milue Edw. and J. Haime, loc. cit., tab. ix, fig. 7.
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7. Genus Cyclocyathus.

Corallum simple, cliscoidal, and having the same characters as the preceding genus,

except tliat the columella is fasciculate and papillous.

Typ. sp., Cyclocyathus Fittonii, nob.

^ 2. Pali of divers orders, forming two or more coronets.

8. Genus Trochocyathus.

Milne Edw. and J. Haime, loc. cit., p. 300, 1848.

Corallum simple, pediculate or sub-pediculate, but free in the adult state. Calice with

a broad but not very deep fossula. Columella well developed, and composed of prismatic or

twisted processes disposed fascicvdarly or in a single row. Pali well developed, entu-e, free

on both edges, and differing in breadth according to the coronet to which they belong.

Septa very exsert, broad, thick near the wall, striated laterally, and forming from four to

six cycla. Costa often armed.

Typ. sp., Trochocyathus mitratus, nob. (T". mitratus et T. plicatus, Milne Edw. and J. Haime, loc. cit.,

p. 303) ; Turbinolia mitrata, Goldfuss, op. cit., pi. xv, fig. 5 ; Turbinolia plicata, Michelotti, Specim.

Zooph. dil., tab. ii, fig. 9.

9. Genus Leptocyathus.

Corallum presenting most of the characters of the preceding genus, from which it differs

by its subdiscoid form, and its not shomng any trace of adherence.

Typ. sp., Leptocyathus elegans, nob.

10. Genus Thecocyathus.

Milne Edw. and J. Haime, loc. cit., p. 317, 1848.

Corallum simple, very short, and adherent, at least when young. Calice circidar, with

the fossula shallow. Columella very large, fascicidate, formed by a great number of prismatic

processes, and terminated by a flat papillous apex. Pali thick, narrow, short, and entire,

those corresponding to the penultimate cyclum of septa the most developed. Septa not

exsert, thick, closely set, and almost equally developed ; systems equally developed. Wall

covered by a complete ejntheca, slightly striated transversely, and constituting around the

calice a small projecting ring.

Typ. sp., Thecocyathus tiiitinnabulum, Milne Edw. and J. Haime, loc. cit., p. 317; Cyathophyllum

tintinnabulum, Goldfuss, Petref. Germ., tab. xvi, fig. 6.

11. Ge7ius Paracyathus.

Milne Edw. and J. Haime, loc. cit., p. 318, 1848.

Corallum simple, subturbinate, and having a broad adlierent basis. Calice with a large

but not very deep fossida. Columella very broad, terminated by a papillous smface, and
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formed by processes that appear to arise from the lower part of the inner edge of the

septa. Pali in general lobnlated at their apex, narrow, tall, and appearing also to proceed

from the inferior part of the margin of the septa, then- size diminishing as they approach

nearer to the columella. Septa nearly equal, very slightly exsert, and closely set, theu- lateral

surface strongly granulated, and presenting sometimes traces of imperfect dissepiments

;

fom' or five cycla ; systems equally developed. Codce nearly equal, straight, closely set,

projecting very little, and delicately granulated.

Typ. sp., Paracyathus procumbens, Milue Edw. and J. Haime, loc. cit., tab. s, fig. 6.

12. Genus Heteroctathus.

Milne Edw. and J. Haime, loc. cit., p. 323, 1848.

Corallum simple, sub-cylindrical, extremely short, and adherent by a basis at least as

broad as the calice, but appearing free, because in the adult state it iml)cds in its tissue the

small shell to which it is fixed. Calice cu'cular, or nearly so, with a broad, deep fossula

;

Columella small, and composed of very slender vertical styli. Pali broad, thin, and denti-

culate. Septa very exsert, broad, thick, and covered with conical granulations aiTanged in

radiate series ; four or five cycla, the last of which is more developed than the penultimate

one, and composed of septa that diverge from the older septa as they advance towards the

centre of the visceral chamber. Costce straight, thick, closely set, and strongly granulated.

Typ. sp., Heterocyatlius cequicostatus, Milue Edw. and J. Haime, loc. cit., tab. x, fig. 8.

13. Gemis Deltocyathus.

Milne Edw. and J. Haime, loc. cit., p. 325, 1848.

Corallum short, conical, free, and presenting no trace indicating its having been

adherent when young. Calice circular, and almost flat. Columella multipartite. Pali highly

developed, and very unequal, those of the penultimate circle the largest, and turned towards

those of the antepenultimate row, so as to form with them a series of deltse. Sejjfa slightly

exsert. Costa straight, unequal, distinct down to the basis of the corallum, and strongly

granulated, so as to assume a monihform appearance.

Typ. sp., Beltocyathus italicus, Milne Edw. and J. Haime, op. cit., tab. x, fig. 11 ; Stephanophyllia

italica, Michelin, Icon. Zoopb., tab. viii, fig. 3.

14. Ge7ius Tropidocyathus.

MOne Edw. and J. Haime, loc. cit., p. 326, 1848.

Corallum simple, free, presenting no trace of former adherence, compressed, and having

at its basis a large, thick, transverse, vertical crest, or two projecting lobes, resembling

wings, or the fins of sepia. Calice elliptic and arched, its small axis being much higher

than its long axis ; fossula not very deep. Columella oblong and multipartite. Pali entire
;

those corresponding to the penultimate cycluni of septa taller and broader than the others.

Septa exsert ; the six systems equally developed. Costce well marked, especially at the

upper part of the wall, and covered with small granulations.

Typ. sp., Tropidocyathus Lessoitii, MOne Edw. and J. Haime, loc. cit. ;
Flahelbim Lessonii, Michelin,

in Gueriu's Mag. de ZooL, 1843, tab. vi.
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15. Genus Placocyathus.

Milne Edw. and J. Hairae, loc. cit., p. 327, 1848.

Corallum simple, pedicellate, and slightly compressed. Columella lamellar, with its

apical margin straight. Pali thin, resembling lobes of the septa, and corresponding only to

the septa of the pennltimate and antipenultimate cycla; those facing the latter more
developed than the others (a disposition which forms an exception to the common rule).

Septa numerous, thin, broad, and slightly exsert. Costce distinct from the top to the

bottom of the walls, but projecting very little, nearly equal, and appearing to bifurcate

towards the upper part of the corallum.

Typ. sp., Placocyathits aperfus, Milne Edw. and J. Haime, loc. cit., tab. x, fig. 10.

Second Tribe—TURBINOLIN^.

MUne Edw. and J. Haime, loc. cit., p. 235, 1848.

Corallum destitute of pali ; the septa extending to the columella, or meeting in the

centre of the visceral chamber.

^ 1. Wall naked, or having only an incomplete epitheca.

16. Genus Turbinolia.

TurbinoUa {in parte), Lamarck, An. sans Vert., vol. ii, p. 359, 1816 ; Turbinolia {in parte), Ehrenberg,

op. cit., p. 53, 1834 ; Dana, op. cit., p. 3/4 ; Turbinolia, Milne Edw. and J. Haime, loc. cit., p. 235, 1848.

Corallum simple, conical, straight, and presenting no trace of adherence. Calice circular.

Columella styliform. Septa exsert, those of the last cyclum bent toward the neighbouring

ones and united to them. Cosfce lamellar, straight, entire, and very projecting ; the inter-

costal grooves presenting a double series of small dimples, resembling pores.

Typ. sp., TurbinoUa sulcata, Lamarck, Hist. Anim. sans Vert., vol. ii, p. 231 ; Cuvier and Brongniart,

Geograpliie Mineral, des Envir. de Paris, tab. ii, fig. 3.

17. Gemis Sphenotrochus.

Milne Edw. and J. Haime, loc. cit., p. 240, 1848.

Corallum simple, presenting no trace of adherence, straight, and cuneiform. Calice

elUptical. Columella lamellar, and occupying the great axis of the cahce ; its upper margin

flexuous and bilobate. Septa broad, slightly exsert, and forming three cycla ; apparently

twelve systems in the adult. Costce broad, not very prominent, in general crispate, or

represented by series of papillous tubercles.

Typ. sp., Sphenotrochus crispus, MOne Edw. and J. Haime, loc. cit., p. 241 ; Turbinolia crispa, Lamarck,

op. cit., vol. ii, p. 231 ; Milne Edwards, Atlas du Regne Animal de Cuvier, Zooph., pi. Ixxxii, fig. 4.
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IS. Genus Platytrochus.

Milne Edw. and J. Haime, loc. cit., p. 246, 1848.

Corallura simple, straight, cuneiform, and presenting no trace of adherence. Calice

elhpticaL Columella fasciculate, and terminated by papiOae. Septa exsert, very broad,

nearly equal, and very strongly granulated; three cycla; systems equally developed. Costa

of two sorts, those that occupy the middle of each side of the corallum enlarging as they

ascend ; the lateral ones larger and nuich broader at their bases than near the calice, so as

to render the lateral edges of the corallum almost parallel.

Typ. sp., Platytrochus Stokesii, Milne Edw. and J. Haime, loc. cit. tab. vii, fig. 7 ; Turbinolia Stokesii,

Lea, Contrib. to Geol., tab. vi, fig. 207.

19. Genus Ceratotrochus.

Milne Edw. and J. Haime, loc. cit., p. 248, 1848.

Corallum simple, subpediceUate, free in the adult state, and reciu^ved towards its basis.

Calice circular, or nearly so. Columella fasciculate, and highly developed. Septa straight,

broad, and exsert. Costce partly armed with spines, crests, or small lobular processes.

Typ. sp., Ceratotrochus midtkerialis, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 5 ; TurhinoHa

multiserialis, Michelotti, Spec. Zool. tab. ii, fig. 7.

20. Genus Discotrochus.

Milne Edw. and J. Haime, loc. cit., p. 251, 1848.

Corallum simple, discoidal, and presenting no trace of adherence. Calice circular, and

almost flat. Columella fasciculate, and terminated by papillge equal in size. Septa straight,

very broad, and projecting but little laterally. Wall horizontal. Costts straight and simple.

Typ. sp., Discotrochus Orbignyarms, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 6.

21. Genus Desmophyllum.

Ehrenberg, op. cit., p. 75, 1834.

Corallum simple, and adherent by a broad basis. Calice with a very deep fossula. No
columella (a character which distinguishes this group from all the preceding Turbinolinse).

Septa broad, very exsert, free almost all along theii- inner edge, and grouped in fasciculse

;

those of the last cyclum taller than those of the pemdtimate cyclnm, and cemented

exteriorly to the older septa. Costce distinct near the calice, but obsolete on the lower part

of the wall, where there are only a few granidations.

Typ. sp., Besmophyllmn crista-galli, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 10.
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§ 2. WaU completely covered by a pellicular epitlieca.

22. Genus Flabellum.

Lesson, Illustr. de Zoologie, 1831 ; Phyllodes, Philippi, Neues Jalirbuch fiir Miner. Geol. 1841.

Corallum simple, compressed, and in general free in the adult state. Calice usually

elliptic, very strongly arched in the direction of its long axis ; fossula narrow, and very

deep. Columella spurious, and formed by marginal trabiculse of the septa ; very little

developed, or even quite rudimentary. Sepia in general very numerous, appertaining in

reality to six primitive systems, but forming in appearance a much greater number of

systems ; not projecting above the margin of the wall, and presenting laterally regular rows
of well-developed granulations. Walls completely covered with a thin, slightly-striated

epitheca, and in general armed laterally with long spiniform processes, corresponding with

the direction of the long axis of the calice. No radiciform appendices.

Typ. sp., Flabellum pavoninum, Lesson, op. cit., pi. xiv.

23. Gem(s Placotrochus.

MOne Edw. and J. Haime, loc. cit., p. 282, 1848.

Corallum resembling much those of the preceding genus, but having a lamellar

columella.

Typ. sp., Placotrochus lavis, Milne Edw. and J. Haime, loc. cit., tab. viii, fig. 15.

24. Genus Blastotrochus.

Milne Edw. and J. Haime, p. 282, 1848.

Corallum resembling those of the genus Flabellum, but gemmiparous ; the young pro-

duced by buds placed along the lateral edges of the corallum, and becoming free by the

progress of their development.

Typ. sp., Blastotrochus nutrix, MUne Edw. and J. Haime, loc. cit., tab. viii, fig. 14.

25. Genus Rhizotrochus.

Milne Edw. and J. Haime, loc. cit., p. 281, 1848.

Corallum simple, trochoid, and adherent by means of cylindrical radiciform appendices,
which proceed from the wall, at different heights, and descend to embrace the extraneous
body on which the Zoophyte lives. Calice almost oval, with a very narrow and very deep
fossula. No columella. Septa extending to the middle of the visceral chamber, where they
unite without presenting any trabiculas.

Typ. sp., Rhizotrochus typus, Milne Edw. and J. Haime, loc. cit., tab. 8, fig. 16.
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Aberrant Group.

PSEUDOTURBINOLID^.

Corallum simple, with the locuU open and devoid of synapticulse or dissepiments, as in

Turbinohdae, but having the septa represented by groups of three vertical laminae, not

adhering together, excepting near their external margin, where they are united by a common
costa ; a mode of strucUu-e, which is quite anormal in the whole order of Zoantharia.

Genus Dasmia.

Milne Edw. and J. Haime, op. cit., p. 328, 1848.

Corallum subtiu'binate, and appearing not to be free. SejJta strongly granulated. Costce

thick, equal, not numerous, and separated by deep grooves.

Tjrp. sp., Dasmia Sowei-bi/i, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 8.

Family II.

OCULINIDiE.

Corallum composite, produced by gemmation, and presenting in general an abundant,

compact ccenenchyma or common tissue, the sm-face of which is smooth, delicately striate

near the calices, or shghtly granular, but never echinulate. Jraik of the corallites com-
plete (that is to say, presenting no perforations), not distinct from the ccenenchyma, and
increasing by then* internal surface, so as to invade progressively the inferior part of the

visceral cavity, and to fill it up more or less completely in old age. Loculi imperfectly

divided by a few dissepiments ; no synapticulse. Septa entii-e, or having their upper edge

slightly divided.

^ 1 . Septa of various sizes, forming distinct cycla.

1. Gen?(S OcuLiNA.

(Pars) Lamarck, Hist, des An. sans Vert., t. ii, p. 283, 1816; Milne Edw. and J. Haime, Comptes

rend, de I'Ac. des Sc, t. x.xlx, p. 68, 1849.

Corallum in general arborescent; gemmation irregular or affecting a spiral disposition
;

ccenenchyma highly developed ; its smface smooth, excepting near the calices, where it

presents slight radiating strioc. Corallites wth the calice very deep ; a columella well

developed, papillose at its apex, and becoming compact towards its basis. Pali corresponding

to all the septa, excepting those of the last cyclum. Septa almost entire, slightly exsert,

and very unequally developed.

Typ. sp., Oculina virginea, Lamarck, An. sans Vert., p. 289 ; Madrejwra virginea, Ellis and Sol., tab. xxxvi.

2. Gemis Trymhelia.

Milne Edw. and J. Haime, Comptes rend, de I'Academie des Sciences, t. xxix, p. 68, 1849.

Corallmn arborescent, differing from Oculina by the non-existence of a columella, and the

great development of the ^jali, which are cemented together, so as to form a vertical tube.

Typ. sp., Trymhelia eburnea, Milne Edw. and J. Haime, loc. cit., p. 68.
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3. Genus Cyathelia.

Milne Edw. and J. Haime, loc. cit., p. 68, 1849.

CoraUum arborescent
;
gemmation terminal and regularly opposite. Coralliles free to a

considerable distance from the calice, which are grouped in a way similar to that of flowers

constituting a dichotomous cyme. Columella large and papillose. Fall weU developed.

Septa entire, exsert, and strongly granulated.

Typ. sp., Cyathelia axillaris, nob. ; Madrepora axillaris, Ellis and Solander, tab. xiii, fig. .5.

4. Genus Astrhelia.

Milne Edw. and J. Haime, loc. cit., p. 68, 1849.

CoraUum in general arborescent, and resembling Oculina by its form and its mode of

gemmation, but diflering from the three preceding genera by the non-existence of pali.

Calice Avith a deep central fossula. Columella septal ; edges of the septa denticulated.

Typ. sp., Astrhelia palmata, nob.; Madrepora palmata, Goldfuss, tab. x.xv, fig, 6.

5. Genm Stnhelia.

Milne Edw. and J. Haime, loc. cit., p. 68, 1849.

CoraUum arborescent, with thick branches
;
gemmation irregular. Calices very shallow,

their border scarcely projecting above the surface of the ccenenchyma, and united by com-
mon striae. Columella compact, styliform, and terminated by a small tubercle. Septa

scarcely exsert.

Typ. sp., Synhelia gibbosa, nob. ; Lithodendron gibbosum, Goldfuss, op. cit., tab. xsxvii, fig. 9.

6. Genus Acrhelia.

Milne Edw. and J. Haime, op. cit., p. 69, 1849.

CoraUum arborescent, or forming a ramified cluster
; gemmation pretty regularly spiral.

Surface of the ccenenchyma smooth, excepting in the immediate vicinity of the calices, where
slight traces of radiating costas are perceptible. Septa extremely exsert, lanceolate, and
entire ; the principal ones uniting towards the lower part of their inner edge, without there

being either a columella or pali in the centre of the visceral chamber,

Typ. sp., Acrhelia SebcB, Milne Edw. and J. Haime, loc. cit., p. 69 ; Seba, Thes., vol. iii, tab. cxvii, fig. 5.

7. Genus Lophelia.

Milne Edw. and J. Haime, loc. cit., p. 69, 1849.

CoraUum arborescent, segregate, with coalescent branches ; no true ccenenchyma, but

waUs very thick ; gemmation irregularly alternate and subterminal. Calices with a reverted

lamellar border. Septa entire, exsert, and uniting at the bottom of the visceral chamber as

in the preceding genus. No columella wox pali.

Typ. sp., Lophelia prolifera, nob. ; EUis and Sol., tab. .Kxxii, fig. 2 ; Oculina prolifera, Lamarck, An.

sans Vert., vol. ii, p. 286.
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8. Genus Amphelia.

Milne Edw. and J. Haime, loc. clt., p. 69, 1849.

Corallum arborescent, with coalescent brandies, and well-developed coenenchyma in

aged parts ;
gemmation subterminal, regularly alternate. Calice deep. ColumeUa

rudimentary. Sepfa slightly exsert, entire, and small. No distinct co-yte ; the surface of

the corallum smooth or very delicately striated.

Typ. sp., Amphelia oculata, nob. ; Madrepora oculata, Esper, tab. xii.

9. Genus Diplhelia.

Corallum resembling Ampheha, but having a lai-ge cohimeUa and denticulated septa.

Typ. sp., Diplhelia raristella, nob. Ocidina raristella, Defiance, Diet, des Sc. Nat., vol. xxxv, p. 356.

10. G^raws Enallhelia.

D'Orbigny MSS. ; Milne Edw. and J. Haime, loc. cit., p. 69, 1849.

Differs from Amphelia by the shallowness of the calices, a greater development of the

septa, and the existence of long costal striae.

Typ. sp., Enallhelia compressa, D'Orbigny; Lithodendron compressum, Goldfuss, op. cit., tab. xxxvii,

fig. II.

§ 2. Septa equally developed, and forming apparently a single cyclum.

11. Genus Axhelia.

Milne Edw. and J. Haime, Compt. rend., t. xxix, p. 69, 1849.

Corallum arborescent, with coalescent branches, and a well-developed coenenchyma, the

surface of which is entirely covered with sub-granulose striae. Calices very shallow.

Columella compact, very thick, and terminated by a rounded tubercle. No pali. Septa

exsert, entire.

Typ. sp., Axhelia mi/riaster, nob. ; Ocidina myriaster, Valenciennes MSS., Catal. of the Museum of

Nat. Hist, of Paris.

12. Genus Crypthelia.

Milne Edw. and J. Haime, loc. cit., p. 09, 1849.

Corallum arborescent, flabellate, and unifacial, all the corallites opening on one of the

surfaces of the flabellum ; surface of the branches quite smooth. Calices very prominent,

pediculate, explanate, and folded in two. No cohmclla nor pali.

Typ. sp., Crtjiithelia pudica, Milne Edw. and J. Haime, loc. cit., p. 69.



xxii BRITISH FOSSIL CORALS.

13. Genus Endhelia.

Milne Edw. aud J. Haime, loc. cit., p. 69, 1849.

Corallum of the same general form as in the preceding genus, but with the coralhtes

alternate on the branches, which are thick and coalescent. Calices immersed ; their border

not projecting, but armed with a tongue-shaped process. No columella nov pali.

Typ. sp., Endhelia Japonica, Milne Edw. and J. Haime, loc. cit., p. 69 (Mus. of Leyden).

14. Genus Stylaster.

Gray, Zool. Miscel., p. 36, 1831; AUopoi-a, Ehrenb., Cor. Roth. Meeres, p. 147, 1834; Dana, op. cit.,

p. 693, 1846 ; Milne Edw. and J. Haime, loc. cit., p. 69, 1849.

Corallum arborescent and subflabellate ; coenenchyma highly developed, smooth, and
presenting certain excrescences or tubercles, the nature of which is problematic. Calices

rare and not projecting much. Neither columella nor pali.

Typ. sp., Stylaster rosea. Gray, loc. cit. ; Ocidina rosea, Lamarck, op. cit., t. xi, p. 287 ; Esper.,

tab. xxxvi.

Transitional Group.

PSEUDOCULINID.^.

Corallum composite, with a highly developed, spongy, or cellulose, echinulate, dermic,

coenenchyma. Costal apparatus rudimentary. Walls imperforate, and never invading the

visceral cavity. Septal apparatus well developed ; dissepiments few in number.

This small group participates of the characters belonging to the Oculinidce and the

Astreidce, but differs essentially from both. It does not, however, present any important

structural pecidiarity, and does not appear to be derived from a special zoological type.

1. Genus Madracis.

Milne Edw. and J. Haime, Comptes rend, de I'Acad. des Sc, t. xxLx, p. 70, 1849.

Corallum arborescent ; coenenchyma almost compact, and highly echinulated. Calices

unarmed. Colmnella styliform. Septa exsert and equally developed.

Typ. sp., Madracis asperula, Milne Edw. and J. Haime, loc. cit., p. 70 ; Bentipora asperula, Gray,

MSS. British Museum.

2. Genus Stylophora.

Schweigger, Beobacht. auf Natur., t. v, 1819 ; Sideropora and Stylopora, Blainville, Manuel d'Actinologie,

p. 348, 1830; Sideropora, Milne Edw. and J. Haime, loc. cit., p. 70, 1849.

Corallum arborescent ; coenenchyma sub-compact, with a granidated surface. Calices

armed with a labial process near the upper part of their margin. Columella styhform.

Typ. sp., Stylophora pistillaris, Schweigger, loc. cit. ; Madreporu pistillaris, Esper., tab. Ix.
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3. Genus Dkndracis.

Milne Edw. aud J. Haime, Comp. rend., t. xxix, p. 70, 1849.

Corallum arborescent ; coenencliyraa almost compact, with its surface granulated. Calices

sub-manuiiiform. No cohimeUa. 8e])ta not exsert, or only very slightly so ; nearly equal.

Typ. sp., Demh-acis GervilUi, nob. ; Madrepora GerwY^M, Defrance, Diet, des Sc. Nat., vol. xxviii, p. 8;

Michelin, Icon., Zooph., pi. xlix, fig. 8.

4. Genus AR.i;.4cis.

Milne Edw. aud J. Haime, loc. cit., p. 70, 1849.

Corallum massive ; coenenchyma spongy, with its siurface echinulate. Calices with a

thin projecting margin. No columella. 8epia unequally developed, entii-e.

Typ. sp. Araacis sphcEroidalis, nob. ; Astrea spharoidalis, Michelin, pi. xliv, fig. 9.

Family III.

ASTREID^.

Dana, Exploring Expedition, Zooph., p. 194, 1846.

Corallum composite or simple, circumscribed by imperforated walls, and often

increasing by fissiparity. Corallites becoming tall by the progress of their growth ; each

individual or series of individuals well defined, and separated from the others by perfect

walls. Ccenenchyma not existing, or being formed either by the development of the costae

aud their dissepiments, or by the epithecal tissue alone, and not forming a compact mass

as in the Oculinidse. The visceral chamber never obliterated inferiorly by the growth of

the walls, but subdivided and more or less completely closed up by the interseptal dis-

sepiments, which are in general very abundant ; never any synapticida; like those of the

Fungidae.

First Tribe—EUSMILINtE.

Sepia completely developed and entire (that is to say, with their apical margin neither

lobate nor denticulate). Costce always unarmed. Columella often compact, or even styliform.

Section I.—EUSMILIN^E PROPRIA.

Corallum simple or composite, and in that case formed by distinct corallites, affecting

an arborescent disposition, fasciculate, or presenting a linear arrangement ; free laterally,

at least in a great part of their length, and never having their calices blended together.

Reproduction usually fissiparous in the compound species.
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1. Genus Cylicosmilia.

Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"' serie, t. x, p. 232, 1848.

Corallum simple, adherent. Columella well developed, and of a spongy structure.

Septa thin, slightly exsert, covered laterally with small granulations, and closely set.

Dissepiments very abundant. Wall thin, with a rudimentary epitheca. Costa simple, not

ramified, and distinct down to the basis of the corallum.

Typ. sp., Cylicosmilia altavillinsis, Milne Edw. and J. Haime, loc. cit., p. 233 ; Caryophyllia altavilUnsis,

Defrance ; Michelin, Icon. Zooph., tab. Lxxiv, fig. 2.

2. Genus Placosmilia.

Milne Edw. and J. Haime, loc. cit., p. 233, 1848.

Corallum simple, compressed, free, and subpediculate. Calice more or less elliptical.

Columella lamellar. Septa ninuerous, closely set, slightly exsert, and not much granulated
;

systems apparently very numerous. Dissepiments abimdant. Wall naked, or with a rudi-

mentary epitheca. Costa simple, not ramified, and distinct from the basis of the corallum.

Typ. sp., Placosmilia cymhula, Milne Edw. and J. Haime, loc. cit., p. 234 ; Turbinolia cymbula, Michelin,

Icon., pi. kvii, fig. 1.

3. Genus Trochosmilia.

Milne Edw. and J. Haime, loc. cit., p. 236, 1848.

Corallum simple, subpedicellate or adherent. Calice nearly horizontal. No columella.

Septa meeting in the centre of the visceral chamber, numerous, and closely set ; systems

apparently very numerous. Dissepiments abundant. Wall naked, or with a radimentary

epitheca. Costa simple, granulated, dehcate, usually distinct from the basis, and never

ramified.

Tyjj. sp., TrocJiosmilia Faujasii, Milne Edw. and J. Haime, loc. cit.,' tab. v, fig. 6.

4. Genus Parasmilia.

Milne Edw. and J. Haime, loc. cit., p. 243, 1848.

Corallum simple, adherent or pedicellate, tall, subturbiuate, and presenting in general

indications of an intermittent growth. Calice nearly cu'cular; fossula not very deep. Columella

spongy. Septa exsert, very granular laterally, and arched at their apex. Dissepime?its not

abundant, and existing only in the inferior part of the loculi. Wall naked, or with a rudi-

mentary epitheca. Costa straight, simple, not ramified, somewhat gramdated, and in

general projecting more near the calice than in the lower part of the coral.

Typ. sp., Parasmilia centralis, Milne Edw. and J. Haime, loc. cit. ; Madrepora centralis^ ManteU,

G^ol. of Sussex, tab. xvi, figs. 2, 4.
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5. Genus Ccelosmilia.

Differs from Parasmilia by not having any riidimeuts of a columella.

Typ. sp., Ccelosmilia poculum ; Parasmilia poculum, Milne Edw. and J. Haime, loc. cit., tab. v, fig. ."<.

G. Genus Lophosmilia.

Milue Edw. and J. Haime, loc. cit., p. 246, 1848.

Corallum simple, subturbinate, adherent. Calice almost circular. Columella lamellar,

small. Septa very exsert, unequal ; their apical margin highly arched, and their sides

granular; the six systems equally developed. Wall naked. Costce simple, and but

sUghtly marked
;
growth not intermittent.

Typ. sp., Lophosmilia rotundifolia, Milne Edw. and J. Haime, loc. cit., tab. v, fig. 3.

7. Genus Diploctenium.

Goldfuss, Petref. Germ., p. 50, 1826-30.

Corallum simple, extremely compressed, fiabelliform, free, but retaining a thick

peduncle. Calice representmg a very long elhpse, arched so strongly that the extremities

of its long axis descend much below the level of its small axis ; fossula very narrow, very

long, and shallow. No columella. Septa extremely numerous, nearly equal, thin, very closely

set, and slightly exsert. Dissepiments simple and numerous. Walls naked. Costw

extremely numerous, narrow, crowded, nearly equal, distinct from the basis, and dichoto-

mosing, or even dividing into three branches as they rise.

Typ. sp., Diploctenium lunatum, Michelin, Icon. Zooph., tab. kv, fig. 8 ; Madrepora lunafa, Bmguiere,

Jouru. d'Hist. Nat., vol. i, tab. xxiv, figs. 5, 6.

8. Genus Montlivaltia.

Laraouroux, Exposit. Method, des Genres de Polypiers, p. 78; Milne Edw. and J. Haime, loc. cit., p. 250.

Corallum simple, adherent, or sub-pedicellate. No columella. Septa exsert, in general

numerous and crowded, very broad, and forming apparently twelve or more cycla. Wall

covered by a highly-developed membraniform epitheca
;
growth not intermittent.

Typ. sp., Montlivaltia carijopliyllata, Lamouroux, op. cit., tab. Ixxix, figs. 8, 9, 10 ; Michelin, op. cit.,

tab. Uv, fig. 2.

9. Ge7ius Peplosmilia.

Corallum resembUng Montlivaltia, but having a large, lamelliform columella.

Typ. sp., Peplosmilia AvMenii, nob.
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10. Genus A.X0SU11.1A.

Milne Edw. and J. Haime, loc. cit., p. 261, 1848.

Corallum simple, free in the adult state, tall, turbinate. Calice circular ; fossula large and

deep. CohnneUa styliform, large, and sliglitly compressed. Sepia neither exsert nor crowded,

delicately granulated, and all, excepting those of the youngest cyclum, cemented to the

columella ; loculi deep. Walls entirely covered by a membraniform epitheca, presenting

strong transverse folds, and extending to the edge of the calice.

Typ. sp., Axosmilia extinctorium, Milne Edw. and J. Haime, loc. cit. ; CanjophylUa extinctorium,

Michelin, op. cit., tab. ix, fig. 3*.

11. Genus Eusmilia.

Milne Edw. and J. Haime, loc. cit., p. 262, 1848.

Corallmn composite, cespitose, mth dichotomous or trichotomous branches, and a stem

that does not thicken much by the progress of age. CoralUtes multiplying by fissiparity,

becoming rapidly segregate, and not remaining disposed in series at their calicular extremity.

Calices rather uTegular in form, but in general nearly cu-cular ; fossula deep. Columella of a

loose lameUo-spongiate textm-e. Septa exsert, broad, thin, straight, not crowded, with then-

apex strongly arched, and their surface almost smooth. Dissepiments well formed, but not

very abundant. Walls naked or covered inferiorly by a shght pellicular epitheca. Cost(£

indistinct towards the basis of the corallites, but becoming sub-cristiform near the calice.

Typ. sp., Eusmilia fasfiffiata, Milne Edw. and J. Haime, loc. cit., tab. y, fig. 1 ; Madrepora fastigiata,

Pallas, Eleuch. Zooph., p. 301.

12. Genus Aplosmilia.

D'Orbigny MSS.

Corallum composite, and having the characters of Eusmilia, excepting that the columella

is lamellar.

Typ. sp., Jj)losmilia aspera, D'Orbigny MSS. ; Lobophyllia aspera, Michelin, Icon., tab. x.\, fig. 4

;

Eusmilia (?) aspera, Milne Edw. and J. Haime, loc. cit., p. 266.

13. Genus Leptosmilia.

Milne Edw. and J. Haime, loc. cit., p. 267, 1848.

Corallum composite, cespitose, fissiparous, and presenting the same general disposition as

in the preceding genus. No coliimeUa. Septa extremely thin, crowded, broad, very slightly

exsert, with their apex slightly arched, and their lateral surfaces sub-glabrous. Dissepi-

ments very abundant. Walls very thin, plain towards the basis, and costulate near the

cahces.

Typ. sp., Leptosmilia ramosa, Milne Edw. and J. Haime, loc. cit., tab. vi, fig. 1.

14. Genus Thecosmilia.

Milne Edw. and J. Haime, loc. cit., p. 270, 1848.

CoraUum composite, cespitose, fissiparous, and affecting the same general disposition as
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in the two preceding genera. No columella. Septa closely set, not remarkably thin, slightly

exsert, and granulate. Walls covered with a strong epitheca, reaching almost to the margin

of the calices.

Typ. sp., Thecosmilia trichotoma, Milne Edw. and J. Haime, loc. cit. ; Lithodendron trichotomum,

Goldfuss, Petref. Germ., tab. xiii, fig. 6.

15. Genus Bauysmilia.

Milne Edw. and J. Haime, loc. cit., p. 273, 1848.

Corallmn composite, increasing by fissiparity, and forming a very thick stem, on the

apex of which the corallites become distinct, and are disposed in transverse series. Columella

rudimentary or not existing. Septa closely set. Walls very thick, naked, and covered vdth

deUcate costal lines, which are nearly equal and granulate.

Typ. sp., BarysmUia Cordieri, Milne Edw. and J. Haime, loc. cit., tab. v, fig. 4.

16. Genus Dendrosmilia.

Milne Edw. and J. Haime, loc. cit., p. 274, 1848.

Corallum composite, somewhat arborescent, and increasing by lateral gemmation.

Corallites with large sejjta, and a spongious columella.

Typ. sp., Bendrosmilia Buvaliana, Milne Edw. and J. Haime, loc. cit., p. 274.

17. Genus Stylosmilia.

Milne Edw. and J. Haime, loc. cit., p. 2/5, 1848.

Corallum composite, fascicidate, and increasing by lateral gemmation. Corallites tall,

with a small nimiber of thick sejjta, and a styhform columella. Walls thick, with obsolete

costa.

Typ. sp., Stylosmilia Michelinii, Milne Edw. and J. Haime, loc. cit., p. 275, pi. vi, figs. 2, 2".

18. Genus Placophyllia.

D'Orbigny MSS.

Corallum composite, segregate, and increasing by gemmation, which is almost basal.

Corallites cyhncMcal and low. Columella well developed. Septa probably entii'e. Walls

completely covered with a membraniform epitheca, presenting thick transverse folds.

Typ. sp., Placophyllia dianthus, D'Orbigny MSS. ; Lithodendron dianthns, Goldfuss, Petref. Germ.,

tab. xiii, fig. 8.

Section II.—EUSMILIN^E CONFLUENTES.

Corallum composite, and presenting no separation between the corallites, united in

rows, so as to assume a meandriform disposition ; multiphcation essentially tissiparous.
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19. Gciuis Ctenophyllia.

Dana, Zoophytes, p. 169, 1846.

Corallum pedunculate, but increasing very little by its basis, and terminated by a large

oval, almost fiat, calicular sm-face ; the different series of corallites intimately united together

by means of their common walls, and without there being in general any cceneuchyma ; the

gyi'i or calicular grooves very long, and the mural ridges thin. Columdla lamellar, and

aimost uninterrupted from one end of the gyrus to the other. In general, some traces of

pall. Septa rather closely set, slightly exsert, and delicately granulated. Dissepiments very

abundant, arched, and oblique ; sometimes simple, but in general producing a vesicular

mass. Tiie common epitheca rudimentary, and covering only the inferior part of the common
exterior walls, in the upper part of which are costa, nearly equal, and more or less cristiform

near the margin of the calicular surface.

Typ. sp., CtenojihyUia mceandrites, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"" serie, vol. x, p. 277 ;

Meandfina pectinafa, Lamarck ; Madrej). mcBandrites, Solander and Ellis, Zooph., tab. xlviii, fig. I.

20. Genus Dendrogyra.

Ehrenberg, Corall. des Roth. Meeres, p. 100, 1834.

Corallum composite, having the form of a thick, massive, vertical column, in which the

corallites are placed perpendicularly to the axis, and constitute very tortuous gyri,

completely united by their walls ; mural ridges broad, flat, and compact
;
grooves shallow.

Coliniiella highly developed, and formed by a series of very compact, enlarged processes.

Septa very thick and closely set. Bissepiments large, but not crowded.

Typ. sp., Dendrogyra cylindrus, Ehrenb., op. cit. ; Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"" serie,

Zool., t. X, pi. vi, fig. 9.

21. Genus Rhipidogyra.

Milne Edw. and J. Haime, loc. cit., p. 281, 1848.

Corallum composed of a single series of corallites and constituting a flabelliform or

tall tortuous mass, the lateral walls of which are always free from top to bottom. Columella

lamellar, but almost rudimentary. Septa exsert and crowded, Bissepiments abundant.

Costce delicate, in general subcristate near the margin of the calice. No epitheca, or only

a rudimentary one.

Typ. sp., Rhipidogyra flabellum, Milne Edw. and J. Haime, loc. cit. ; Lobophyllia Jlabellum, Micheliu,

Icon., tab. xviii, fig. 1.

22. Ge7ms Pachygyra.

Milne Edw. and J. Haime, loc. cit., p. 468, 1848.

Corallum adherent by a very thick jieduncle
;
gyri with a narrow calicular groove,

and united by a very broad mass of dense coenenchyma. Columella lamellar. Septa
crowded. Costa delicate and granulated ; little or no epitheca.

Typ. sp., Pachygrjra labyrinthica, Milne Edw. and J. Haime, loc. cit. ; Loboptiyllia labyrinthica, Michelin,

Icon., pi. Ixvi, fig. 3.
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23. Genus Plerogtra.

Milne Edw. and J. Hairae, loc. cit., p. 284, 1848.

Corallum composed of long, thick, slightly ramified gyri, united laterally by their lower

part, and free only near the cahcular margin. No columella. Septa exsert, and broad

;

interse[)tal loculi very broad, and almost entirely filled up wdth large vesicular dissepiments,

constituting a cellular mass. Walls presenting some costal stria? near the cahcular margin,

but covered in aU the other parts by a vesicular structm-e, which becomes highly developed

between the gyri.

Typ. sp., Plerogyra laxa, Milne Edw. and J. Ilaime, loc. cit., tab. vi, fig. 8.

Section III.—EUSMILINvE AGGREGATE!].

Corallum composite and massive, in which the corallites are not arranged in series,

and although remaining quite distinct, are united together by their walls, by a costal

coenenchyma, or by mural annular expansions.

This group corresponds to the division of the Astreince aggregatce of the second tribe of

this family, and constitutes with these the great genus Astrea of most authors.

24. Genus Stylina.

Lamarck, Hist, des Anim. sans Vert., t. ii, p. 220, 1816 ; Fascicularia, Lamarck, Extrait du Cours, 1812.

Coralhun glomerate, astreiform. Corallites very tall, united by means of the costal

system and its dissepiments, and having the appearance of small truncate cones at their

upper end. Calices circular, with their margin free ; usually distant from each other.

Columella styliform and projecting. Sejita exsert, arched at their apex ; in general not

numerous, and forming as usual six systems. No pali. Walls thick.

Typ. sp., Stylina echhmlata, Lamarck, loc. cit. ; Milne Edw., Atlas du Regue Animal de Cuvier,

Zooph., pi. Ixxxv, fig. 3.

25. Genus STYLOcoiNiA.

Milne Edw. and J. Haime, An. des Sc. Nat., 3"' seric, t. x, p. 208, 1848.

Corallum having the form of a very thick sheet, convex or bent in different ways

;

covered inferiorly by a finely-striated epitheca; and increasing by marginal gemmation.

Corallites united by their walls, which are thin and prismatic. Calices polygonal, their

margins simple, and bearing at their angles small, cohnnnar, grooved processes. Columella

styliform, projecting. Septa very thin, not exsert, nor numerous, and forming six systems.

Tj'p. sp., Sfijloccenia emarciata, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 2 ; Astrea emarciata,

Lamarck, op. cit., t. ii, p. 2C6.
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26. Genus Astroccenia.

Milne Edw. aud J. Haime, loc. cit., p. 296, 1848.

Corallum very dense, and not bearing columnar processes, as in the preceding genus.

Cfl^z'ce* polygonal. Co/M/«e//« styliform, not projecting much. No/ja/?'. /SVjote thick; ap-

parently eight or ten systems, two or four of the secondary septa being as much developed

as the six primary ones. Walls thick and united, as in Stylocoeuia.

Tjrp. sp., Astroccenia Orbignyana, Milne Edw. and J. Haime, loc. cit., p. 297 ; Astrea formosissima,

Michelin, Icon., pi. Ixxii, fig. 9.

27. Genus Stephanoccenia.

Milne Edw. and J. Haime, loc. cit., p. 300, 1848.

Corallum glomerulate ; the corallites united by their walls, which are thick and

compact; gemmation lateral and marginal. C«//ces subpolygonal. Cb/«?«e//a styliform, and

not projecting much. A coronet of ]jali, corresponding to the septa of the older cycla.

Septa scarcely exsert, granulated on their sides, and forming six systems, which are in

general equally developed.

Typ. sp., Stephanoccenia intersepta, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 1 ; Astrea intersepta,

Lamarck, Anim. sans Vert., t. ii, p. 2C6.

28. Genus Phylloccenia.

Milne Edw. and J. Haime, loc. cit., p. 469, 1848.

Coralhun glomerate, astreiform. Corallites united by the costse and the exotheca, which

are highly developed. Calices with a free margin, slightly elevated. No columella, or only

traces of a rucUmentary one. No jya//. Sejita very broad, exsert, and forming six

systems ;
gemmation lateral.

Typ. sp., Phylloccenia irradians, Milne Edw. and J. Haime, loc. cit. ; Astrea radiata, Michelin, pi. xii, fig. 4.

29. Genus Dichoccenia.

Milne Edw. aud J. Haime, loc. cit., p. 305, 1848.

Corallum glomerate, astreiform. Corallites united by a veiy abundant and dense costal

crenenchyraa, the upper surface of which is subgranulate. Calices circular or elliptical, with

a projecting margin. Cohmdla small. Pali corresponding to most of the septa, which are

exsert and granulated. Multiplication fissiparous.

Typ. sp., Bichocoenia porcata, Milne Edw. and J. Haime, loc. cit. ; Astrea porcata, Lamarck, Anim. sans

Vert., t. ii, p. 260.
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30. Genus Heteroccenia.

Milne Edw. and J. Haime, loc. cit., p. 308, 1848.

Coralliun resembling that of Sarcinula, but differing fi'oiu all the preceding genera

by the small number and the unequal development of the sppta, which form in appearance

only three systems. In general, one of the three large primary septa is more developed

than the others, and remains sometimes alone in fossil species. Calices circular, with a

projecting free margin. No col/t/iiella nor pali. Sepia exsert ; coenenchyma abundant, of

a foliate structure, and having a granular surface.

Typ. sp., Ileterocoenia exiguis, Milne Edw. and J. Haime, loc. cit., tab. ix, fig. 13 ; Lithodendron exigue,

Michelin, Icon., Zooph. tab. Lxxii, fig. 7.

Section IV.—EUSMILIN^ IMMERStE.

CoraUum composite. Corallites disposed as in the preceding Section, but imbedded in

an epithecal cellular tissue, and not united by costal laminae or miu-al annular expansions

;

gemmation lateral and basal ; reproduction never fissiparous.

31. Genus Sarcinula.

{In parte) Lamarck, Hist, des Anim. sans Vert., t. ii, p. 222, 1816; Anthophyllum,^h.T:e^nh., op. cit.,

p. 89, 1834.

Corallum fasciculate, and almost massive. Corallites tall, free towards their upper end,

which projects more or less above the smface of the cellular exotheca. Walls strong, with

costae but little developed. No colmneUa, or only a rudimentary one. Septa very exsert.

Bissepiments in general simple, and not abundant.

Typ. sp., Sarcinula organum, Lamarck, loc. cit., p. 223 ; Milne Edw., Atlas du Regne Animal de

Cuvier, Zoopb., pi. lxx.\v, fig. 1.

Second Tribe—ASTREIN^.

Septa having their upper edge lobulated, dentate, or armed with spines, and often

imperfect near their inner edge. Cost(P also spinulous, dentate or crenulate, but never

forming simple cristse, as is often the case in Eusmilinse. Columella in general spongy,

rarely lamellar, and never styhform. Corallum in genei'al massive.

Section I.—ASTREIN^ HIRT^.

Corallum simple or composite, and then formed by pei'fectly deUneated corallites^ pro-

duced by fissiparity, or by calicular gemmation.



xxxii BRITISH FOSSIL CORALS.

32. Gemis Cartophyllia.

{In parte) Lamarck, Hist, des Anim. sans Vert., t. ii, p. 224, 1816; Milne Edw. and J. Haime, Coraptes

rend, de I'Ac. des Sc, t. xxvii, p. 491, 1848.

Corallum simple, and adherent by a broad basis. Calice circular, or almost so.

Colmnella well develo))ed, spongy, and composed of twisted lamella?, that advance one over

the other. Scqita broad, exsert, numerous, close set, and armed with spines, the size of

which augments from the centi'C of the calice towards its margin. Dissepiments vesicular

and abundant. Wall presenting costm, formed by a series of spines; epitheca rudimentary.

Typ. sp., CanjophyUia lacera, Milne Edw. and J. Haime, An. des Sc. JVat., 3°' serie, t. xi, p. 237 ;

Madrepora lacera, Esper, Pflanz., tab. xxv, fig. 2.

33. Genus Circophyllia.

MUne Edw. and J. Ilaime, Comptes rend., t. xxvii, p. 491, 1848.

Corallum simple, subtm-binate. Colmnella large and papillose. Septa broad, numerous,

exsert, with their calicular edge divided in small obtuse lobes. Dissepiments abundant,

vesicular, and arranged in spiral concentric lines. Costce thin, nearly equal, simple, and
delicately granulated.

Typ. sp., Circoptiyllia truncata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3°" serie, t. x, tab. yiii,

fig. 3 ; Anthuptiijllum truncatum, Goldfuss, Petref., tab. xiii, fig. 9.

34. Gentcs Thecophyllia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 491, 1848.

Corallum simple, adherent, or sub-pedicellate. Calice circular, or nearly so. No colii-

viella. Septa very broad, in general slightly exsert, numerous, and armed with nearly equal

spiniform teeth. Wall covered with a thick, membraniform epitheca.

Typ. sp., Thecophyllia decipiens, Milne Edw. and J. Haime, Ann., t. xi, p. 241 ; Anthojihyllum decipiens,

Goldfuss, Petref., tab. Ixv, fig. 3.

35. Genus Lobophyllia.

{Pars) Blainville, Diet, des Sc. Nat., t. Ix, 1830 ; MUne Edw. and J. Haime, Ann., t. xi, p. 244.

Corallum composite, tall, and increasing by fissiparity. Corallites segregate, or united in

series, which are always simple, and free laterally. Calice with a deep fossula. Columella

spongy. Septa numerous, exsert, very granular, and armed with strong marginal teeth, the

most external of which are the largest ; loculi shallow. Walls striated longitudinally, and

armed with spines ; epitheca rudimentary.

§ 1. LohophyUia cymosa. Typ. sp., Lohopliyllia angvlosa, Blainv. ; CanjophyUia angidosa, Lamarck.

—

§2. Lobophyllia yyrosce. Typ. sp., Zoiq/;/;y///« «M(('/;7o4r//a, MUne Edw. and J. Haime, loc. cit., p. 250;

Fungus marinus, Seba, Rer. Nat. Thes., vol. iii, tab. cix, No. 4.
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30. Genm Symphyllia.

Milne Edw. and J. Haimc, Comptes rend, de I'Ac. des Sc, t. xxvii, p. 491, 1848.

Corallum composite, massive, short, and increasing by fissiparity. CoralUtes having dis-

tinct calicula, bnt united in Unear series, wliich are cemented together laterally. The
other characters as in the preceding genus.

Typ. sp., Symphyllia sinuosa, Milne Edw. and J. Haime, Ann. des Sc. Nat., vol. x, tab. viii, fig. 7

37. Genus Mycetophyllia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 491, 1848.

Corallum massive, composed of corallites intimately united in series by their walls,

which are very thin. Exterior common walls lobulate, spinulous, and presenting but rudi-

ments of an epitheca. Calicular grooves, very shallow. No columella, or only rudiments of

one. Sepia not numerous, scarcely exsert, strongly dentate, and continent. DissepimenU

vesicular, large, and abundant ; loculi closed almost to their top.

Typ. sp., Mycetophyllia Lamarekiana, Milne Edw. and J. Haime, Ann. des Sc. Nat., vol. x, tab. viii, fig. 6.

38. Genus Eunomia.

Lamouroux, Exposit. Method, des Polypiers, p. 83, 1824.

Corallum ces])itose, fissiparous ; Coralliies segregate, tall, cylindroid. C'alices almost

circular. Columella rudimentary. *%;/« not very numerous. Walls covered with a complete

membraniform epitheca, strongly striated transversely.

Typ. sp., Eunomia radiata, Lamouroux, op. eit., p. 83 ; Lithodendron Eunomia, Michelin, Icon., pi. xxxiv,

fig. 6 ; Eunomia Icevis, Milne Edw. and J. Haime, Ann., t. xi, p. '2G0 ; Lithod. heve, Miclielin, loc. cit.,

pi. xix, fig. 8.

39. Genus Calamophyllia.

Calamites, Guettard, Mem. sur les Sc. et les Arts, vol. ii, p. 404, 1770 ; Calamophyllia, Blaiuville, Diet, des

Sc. Nat., t. 1.x, p. 312, 1830.

Corallum fasciculate, cespitose, and dichotomous. Corallites very long and segregate.

Calices not very deep. Columella rudimentary or not existing. Septa thin, numerous,

crowded, and armed with apical teeth, the size of which increases from the margin towards

the centre of the calice. Dissepiments very oblique and crowded. Walls delicately striated,

devoid of epitheca, but presenting at certain points circular foliaceous expansions.

Typ. sp., Calamophyllia striata, BlainvUle, Diet, des Sc. Nat., pi. cccxii ; Catamite strie, Guettard,

Mem. sur les Sc, t. iii, pi. xxxiv.
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40. Genus Dastphyllia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 492, 1848.

Corallum fasciculate, cespitose, and dichotomous. Corallites very long and segregate.

Columella spongy. Septa thin, slightly exsert, and armed with apical teeth, the size of which

is much greater near the columella than towards the margin of the calice.

Typ. sp., DasyphylUa echinulata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3""^ serie, t. x,

pi. viii, fig. 5.

41. Genus Colpophyllia.

Milne Edw. and J. Haime, Comptes rend, de I'Acad. des Sc., t. xxvii, p. 492, 1848.

Corallum sub-glomerate, remarkably light and fragUe, composed of series of corallites

cemented together laterally, wthout then- respective walls ceasing to be distinct on the

cahcular surface, where they are parallel, very thin, and constitute a double ridge on each

side of the cahcular trench. Calices individualized by the direction of their septa. Columella

rudimentary, or not existing. Septa extremely thin, broad, and slightly exsert ; their apical

edge armed with small delicate teeth, and emarginate near the middle. Dissepiments

very abundant, and closing up the loculi almost to the margin of the calice, and forming a

vesicular mass. Common exterior walls of the corallum or plate presenting small, lamellar,

nearly equal, denticulate costse ; ejntheca rudimentary.

Typ. sp., Colpophyllia gyrosa, MUne Edw. and J. Haime, Ann., t. xi, p. 266 ; Madrepora gyrosa, Ellis

and Solander, op. cit. ; tab. li, fig. 2 ; Manicina gyrosa, Ehrenberg, op. cit. ; Mussa gyrosa, Dana, op.

cit., p. 186.

42. Genus Oulophyllia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 492, 1848.

Corallum composed of a series of corallites, intimately united by their lateral walls,

which constitute simple ridges between the trenches formed by the aggregate calices.

Columella spongy, and in general not highly developed. Septa thin, slightly exsert, closely

set, and armed with numerous long, sharp, apical teeth, the size of which augments towards

the centre of the corallite. Common exterior walls sometimes covered with a thin epitheca ;

multiplication fissiparous

.

Typ. sp., Oulophyllia Stokesiana, Milne Edw. and J. Haime, Ann. des Sc. Nat., vol. x, tab. viii, fig. 10.

43. Genus Latomeandra.

D'Orbigny MSS. ; Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"" serie, t. .xi, p. 270, 1849.

Corallum having most of the characters of the preceding genus, but increasing by

cahcular gemmation. The gyri in general short, the marginal ones distinct, and not forming

a common rim. No epitheca.

Typ. sp., Latomeandra 2iUcata, Milne Edw. and J. Haime, loc. cit., p. 271 ; Lithodendron plicatum,

Goldfuss, Petref. Germ., tab. xiii, fig. 5.
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44. Gentts Tridacophtlli.^.

BlainviUe, Diet, des Sc. Nat., vol. k, p. 327, 1830.

CoraUum short, and composed of corallites, arranged in series intimately united by their

lateral walls, which, instead of forming a simple ridge as in the preceding genera, constitute

very tall, foliaceous expansions, variously twisted, and terminated by a sub-crenulate margin

;

thecalicular trenches broad, very deep, and winding. Columella quite rudimentary, but the

caUcular centres very distinct. Septa projecting very httle, thin, nearly equal, and serrate.

Dissepiments abundant, very obhque, convex, and forming long vesicules. Plate or exterior

surface of the common wall of the corallum covered with lamellar costse, which extend from

the basis of the mass, project slightly, and are kregularly denticulate.

Typ. sp., Tridacophyllia lactuca, BlainviUe, loc. cit. ; Coiic/tafunf/i/ormis, Seba, Tlies., v. iii, tab. cxx.xi.x.

No. 10 ; Pavonia lactuca, Lamarck, An. saus Vert., vol. ii, p. 239 ; Manicina lactuca, Ehrenberg, op. cit., p. 1 03.

45. Genus Trachtphyllia.

Milne Edw. and J. Hainie, Comptes rend., t. sxvii, p. 492, 1848.

Corallum short, increasing by fissiparity, and composed of very flexuous series of coral-

lites, free laterally. Common tmlls strongly echinulate. Epitlieca rudimentary. Columella

well developed, but of a very loose, spongy texture. Septa numerous, crowded, exsert, and

strongly granulated laterally.

Typ. sp., Trachjphyllia amarantum, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3°" ser., vol. xi,

p. 275 ; Amarantum saxum, &c. Rumph. Amb. Hort. vi, tab. Lxxxvii, fig. 1.

46. Genus Aspidiscus.

Konig, Icon. Foss. Sect., p. 1, 1825 ; Ci/clophijllia, Milne Edw. and J. Haime, Comptes rend, de IWcad.

des Sc, vol. xxvii, p. 492, 1848.

CoraUum discoidal, with its inferior smface flat, and its upper surface convex. Corallites

arranged in radiating series, separated by thick and simple, crest-like mm'al ridges, exceptmg"

towards the margin of the calicidar sm-face, where the young individuals spread out so as to

form a broad, continuous, lameUo-striate border. Columella rudimentary, but the cahcules

well individualized. Sejjta very thin and crowded, but not numerous in each corallite.

common plate covered with a thick epitheca, presenting concentric striae or folds.

Typ. sp., Aspidiseiis cristatus, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3°"= serie, vol. xi, p. 277

;

Aspidiscus Shawi, Konig, Icon. Foss. Sect., pi. i, fig. G ; Cyclolites cristata, Lamarck, Anim. sans Vert.,

t. ii, p. 234.

47. Genus Scapophyllia.

Milne Edw. and J. Haime, Comptes rend, de TAcid. des Sc, t. xxvii, p. 492, 1848.

Corallum columnar, erect, very dense, and formed of corallites arranged in series,

completely united laterally. Columella tubercular, somewhat compact. Septa very thick,

neither closely set nor numerous ; with their sides very echinulate, and the apex denticulate.

Dissepiments simple and distant.

Typ. sp., Scapop/iyllia cylindrica, Milne Edw. and J. Haime, Ann. des Sc. Nat., S"' serie, vol. x,

tab. viii, fig. 8.
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Section IL—ASTREINtE CONFLUENTES.

Corallum massive, increasing by fissiparity, and formed by a series of corallites, the

individuality of which is not distinct. The calices, thus united in a common trench, have

their septa aiTanged in a parallel manner in two lines ; and the columella, when existing,

is continuous in the whole length of the series.

These meandriform Corals much resemble the confluent Eusmilinse, and in fossils where

the apical teeth of the septa may be worn away, it is often diificult to distinguish them. It

may therefore be useful to mention that, in the confluent Astreinse, the gyri are always com-

pletely united laterally, and never more or less segregate, which is sometimes the case with

the confluent Eusmilina? ; that the columella, which is generally spongy in the latter, never

presents that loose structure in this section ; and when it is lamellar, the septa are united to

it by an undivided margin in the confluent Eusmilina3, and by a series of trabicula; or

processes in the confluent Astreinse ; lastly, that the sides of the septa are more or less

granulated in all these Astreina;, and are on the contrary almost glabrous in the meandroid

Eusmilinae.

48. Genus Meandrina.

{Pars) Lamarck, Hist, des Anim. sans Vert., t. ii, p. 244, 1816 ; Milne Edw. and J. Haime, Comptes rend.,

t. xxvii, p. 493.

Corallum glomerate, adherent by a very broad basis, and having a very dense

structure. Gyri intimately united by their lateral walls, which constitute simple, compact

ridges, with a cristate apex. Calicular trenches very long. Columella much developed,

spongy and essential (that is to say, not arising from the septa, and distinct from the

bottom of the visceral chamber). Sepia crowded, enlarging near the columella, and not

presenting any appearance of a paliform lolie. Plale or exterior common walls of the

corallum covered with a complete delicate epitheca.

Typ. sp., Meandrina filogruna, Lamarck, loc. cit., vol. ii, p. 248 ; Michelin, Icon., pi. xi, fig. ~

.

49. Genus Manicina.

{In parte) Ehrenberg, Corall. des Roth. Meeres, p. 101, 1834; Dana, op. cit., p. 188, 1846; Milne Edw.

and J. Haime, Ann. des Sc. Nat., vol. xi, p. 285, 1849.

Corallum free or sub-pedicellate, in the adult state ; sub-turbinate when young, but

becoming convex, and massive. Gpi very long, and united by their walls, so as to

form simple ridges, as in the preceding genus ; the apex of the ridge cristate or sulcate.

Calicular trench broad and deep. Columella spongy, and even more developed than

in Meandrina. Sei^la thin, crowded, strongly granulated, and armed with delicate, equal

teeth ; a well-characterised pahform lobe arising from the edge of the principal septa

near the columella. Plate or exterior common wall covered with thin and very delicately-

serrated costffi ; its infeiior part having an incomplete epitheca.

Typ. sp., Manicina areolatu, Elirenberg, loc. cit. ; Madrepora areolata, Ellis and Solander, op. cit.,

tab. xlvii, fig. ,5.
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50. Genus Diploria.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 493, 1848.

Covalluui glomerate, adherent by a broad basis, and of a dense structure. Gi/ri long,

very sinuous, and united by liighly-developcd costac, and not by the walls themselves
;

ridges complex, presenting on each side a mural crest, and in the middle a broad concave

groove or ambulacrum, formed by the costse and their dissepiments. Columella spongy,

essential, and well developed. Si'pfa strong, exsert, and armed with closely-set teeth,

the largest of which are near the walls.

Typ. sp., Diploria cerebriformis, Milne Edw. and J. Haime, Ann., t. xi, p. 289 ; Meamlrina cerebriformis,

Lamarck, op. fit., vol. ii, p. 246 ; Seba TLes,, vol. iii, tab. cxii, No. 6.

51. Genus Leptoria.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 493, 1848.

Corallum glomerate, of a light spongy structure. Gyri very long, and limited by
their walls, which are thin or cellulose, and form simple intercalicular ridges. Columella

lamellar ; its upper edge projecting slightly, and regularly lobated. Septa united to the

columella by means of marginal trabicula; ; their upper edge slightly exsert, and armed
with very small irregular teeth. Plate covered with a thin but complete common epitheca.

Typ. sp., Leptoria tenuis, W\\n& Edw. and Haime, Ann. des So. Nat., 3""' ser., vol. s, tab. viii, fig. 11 ;

Meandrina eerebrifonnis, Quoy and Gairaard, Voy. de TAstroL, Zooph., pi. xviii, figs. 2, 3 ; Meandrina tenuis,

Dana, op. cit., p. 202 ; Milne Edw., Atlas du Regne An. de Cuvier, Zooph., pi. Ixxxiv ter, fig. 2.

52. Genus Coeloria.

Milne Edw. and J. Haime, Comptes i-end., t. xxvii, p. 493, 1848.

Corallum resembling much the true Meandrina, but differing from the foiu- preceding

genera by its rudimentary columella, which is not essential, but septal, and formed by

trabiculae, springing from the margin of the septa. Gyri long, and united by their vxills,

the tissue of which is cellular ; ridges simple and continuous. Sepia delicate, and having

neither a paliform lobe nor a lateral expansion near the columella.

Typ. sp., Coeloria labyrintliiea, MQue Edw. and J. Haime, Ann. des So. Nat., 3"' seric, t. xi, p. 194 ;

Madrepora labyrintliiea, Ellis and Solander, op. cit., tab. xlvi, figs. 3, 4.

53. Genus Astroria.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 493, 1848.

Corallum liaving the same structure as in the preceding genus, but formed of very short

gyri, the corallites tencHng to individualization. This form is intermediate between the

ordinary confluent Astreidse (or Meandrinae) and the agglomerated Astreidae, such as true

Astrea.

Typ. sp., Astroria dcedalea, Milne Edw. and J. Haime, Ann. des Sc. Nat., t. xi, p. 297 ; Madrepora

dxdalea, Ellis and Solander, op. cit., tab. xlvi, figs. 1, 2.
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54. Genus Hydnophoea.

Fischer de Waldlieim, Descrip. du Mus. Demidoff, vol. iii^ p. 295, 1810 ; Monticularia, Lamarck, Hist, des

Anim. sans Vert., t. ii, p. 248, 1816.

Corallum formed of irregular series of corallites, united by their walls, which are thick,

compact, and constitute ridges, divided longitudinally, so as to represent rows of conical

prominences, or monticulse. The cahcular trenches are transversal as well as longitudinal,

and there is no columella. Septa nearly equal, and rising to the apex of the conical mural
monticulse. General form sometimes massive and sub-globose or gibbous ; sometimes
sub-explanate.

Typ. sp., Hydnophora Bemidovii, Fischer, Oryct. du Gouv. de Moscou, pi. xx.vii.

Section III.—ASTREIN^ DENDROIDiE.

Corallum always increasing by lateral gemmation. The corallites segregate, and having

an arborescent or fasciculate aiTangement. Septa regularly and delicately serrated ; those

of the principal cycla always bearing pali.

55. Genus Cladocoka.

{In parte) Ehrenberg, Corall. des Roth.Meeres, p. 85, 1834 ; Caryophyllia, Dana, Zoophytes, p. 3/8, 1846.

Corallum arborescent, forming branched clumps. Corallites cylindrical, very long, and

completely free laterally. Calices cii'cular, or almost so. Columella papillose. Pali well

developed, and corresponding to all the septa, except those of the last cyclum. Sejjfa

slightly exsert, nearly equal, granulated, and having their apex arched and dehcately serrated.

Walls compact, with simple, granulated, or echinulated costse, and an incomplete epitheca,

which often expands into cu'cular, horizontal leaves, extending to the neighboiu-ing

coralhtes.

Typ. sp., Cladocora cespitosa, Milne Edw. and J. Haime ; Madrepora flexuosa, Solander and Ellis, tab.

s.xxi, figs. 5, 6.

56. Genus Pleurocora.

Milne Edw. and J. Haime, Comptes rend, de I'Ac. des Sc, t. xxvii, p. 494, 1848.

Corallum sub-dendi'oid. Corallites cylindrical, very short ; united by theu' basal part,

and free towards their upper end. Columella, pali, and septa much as in the preceding

genus. Walls compact, extremely thick, and never presenting any traces of an epitheca.

Cost<s distinct from one end of the corallites to the other, and vermiculate.

This genus approximates in some degree to Dendi-ophyUia and to Oculina.

Typ. sp., Pleurocora explanafa, Milne Edw. and J. Haime, Ann. des Sc. Nat., S""" serie, vol. x,

tab. vii, fig. 10.
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Section IV.—A.STREINVE AGGREGATE.

Corallimi composite, massive, increasing by gemmation or by fissiparity, and in that

case not presenting a linear mode of arrangement of the coralhtes, which are always com-
pletely united laterally, but remain m ell defined, and never lose their individuality, as in

the confluent Astreina.

57. Genus Astrea.

{Inimrte) Lamarck, Syst. des Anim. sans Vert., p. 3/1, 1801 ; Milne Edw. and J. Hairae, Comptes rend.,

t. xxvii, p. 494, 1848.

Corallum massive, in general convex or sub-globose. Gemmation extra-calicular. Coral-

lites tall. Caliciiles having a free, exsert, obtuse, circular margin ; fossida not very deep.

Columella spongy, and not projecting at the bottom of the calicule. No pali. Septa

complete, exsert, broad, and strongly dentated or lobated ; the largest of theh apical teeth

near the columella ; their sides strongly granulated. Costm highly developed, and com-
posed of lamellae ; in general perforated, and united by numerous dissepiments.

Typ. sp., Astrea cavernosa, Milne Edw. and J. Haime, loc. cit., vol. x, tab. ix, fig. 1 ; Madrepora

cavernosa, Esper, Pflanz. Suppl. Mad., tab. xxxvii ; Astrea argus, Lamarck, Hist, des Anim. sans Vert.,

t. xi, p. 2.59.

58. Genus Cyphastkea.

Milne Edw. and J. Haime, Comptes rend, de I'Acad. des Sc, vol. xxvii, p. 494, 1848.

Corallum massive, convex, and globose. Gemmation extra-calicular. Corallites united

by a compact septal coenenchyma, the smface of which is strongly granulated, or even
echinulated. Calicular rims as in the preceding genus. Columella papillose, and well

developed. Septa lameUar near the w^all, but cribriform towards the columella, where
they are formed by a series of obhque processes, representing a sort of lattice ; their

cahcular teeth rather larger towards the cahce than near the walls.

Tyi5. sp., Cyphastrea microphthoJma, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"' serie, vol. x,

tab. ix, fig. 5 ; Astrea nucrophthalma, Lamarck, op. cit.

59. Genus Oulastrea.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 49.5, 1848.

Corallum massive and incrustatiug. Gemmation extra-calicular. Corallites low.

Calices circular, with a free margin. Columella papillosd', and appearing to be formed by
the inner apical teeth of the septa. No jmli. Septa with a crispate, denticulated, apical

mai'gin, and echinulate sides. Cost(e also echinidatc and crispate.

Typ. sp., Oulastrea crispata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3°" serie, vol. x, tab. ix,

fig. 4 ; Astrea crisjmta, Lamarck, Hist, des Anim. sans Vert., vol. ii, p. 265.
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60. Genus Plesiastrea.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 49-1, 1848.

Corallum globose ; its under sm-face having the form of a naked costiilated plate.

Gemmation extra-calicular. Calices with a free margin, and a fossula rather shallow.

Columella spongy. Pali well developed, and corresponding to all the septa except those

of the last cyclum. Septa exsert, formed by a weU-developcd lamina, and having a deli-

cately-serrated apex. Costce and their dissepiments in general well developed.

Typ. sp., Plesiastrea Urvillii, Milne Edw. and J. Haime, Ann. des Sc. Nat., vol. x, tab. ix, fig. 2 ;

Astrea galaxea, Quoy and Gaim., Voyage de I'Astrolabe, Zooph., pi. xvii, figs. 10-14.

61. Gemis Leptastrea.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 494, 1848.

Corallum very dense and incrusting, and increasing by fissiparity, as well as by
extra-calicular gemmation. Costal cceuenchyma quite compact. Calices in general much
crowded together, but preserving then- margins distinct. Columella papillose. Sqjta thin,

closely set, exsert, delicately granulated, and having their apical margin almost entire near
the walls, but delicately denticulated towards the columella. Dissepiments not very abun-
dant. CostcB rather indistinct.

Typ. sp., Leptastrea Roissyana, Milne Edw. and J. Haime, Ann. Sc. Nat., 3"' serie, vol. x, tab. ix, fig. 6.

62. Genus Solenastrea.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 494, 1848.

Corallum forming in general a convex mass, of a light and cellular structure. Gem-
mation extra-cahcular. Curallites long, slender, and united by an exothecal structure,

and not by the costcR, which do not meet, and are often rudimentary. Calices circular,

with an exsert margin. Columella spongy, and in general smaU. Se^ita very thin ; their

margin denticulated. Dissepiments simple, numerous, and closely set.

Typ. sp., Solenastrea Turonensis, nob. ; Astrea Turonensis, Michelin, Icon., pi. Ixxv, figs. 1, 2.

63. Genus Phymastrea.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 494, 1848.

Corallum forming a convex or a horizontal mass. Corallites prismatical ; sm-rounded
from top to bottom by a thin epitheca ; very nearly approximated to each other, but not

united by their walls, and cemented together by means of a certain number of large

wart-like processes, so as to leave an empty space between them. Gemmation extra-

calicular. Calices sub-polygonal, with a free margin. Columella spongy, well developed.

Septa large, slightly exsert, and strongly dentated. Walls thick ; no trace of costse.

Typ. sp., Phymastrea Valenciennesii, Milne Edw. and J. Haime, Ann. Sc. Nat., 3"" serie, vol. x,

tab. ix, fig. i.
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64. Genus Astroides.

Quoy and Gaimard, Ann. des Sc. Nat., 1" serie, vol. x, p. 187, 1827; ^«<roj7?s, Dana, Zooph., p. 40.5, 18-46.

Corallum incrusting, and formed of corallites very unequally approximated ; some
almost entirely free, others crowded so as to become polygonal, but always separated by a

more or less developed epitheca. Gemmation cxtra-calicular. Calices deep. Colmiella

spongy, large, and ])rojecting very much at the bottom of the fossula, a character which

does not exist in any of the preceding Astrcinse. 8(q)ta not much developed, very thin,

not exsert, irregularly and delicately denticulated. Lissepiments very abundant. Walk
composed of a dense spongy tissue. Epitheca complete.

Typ. sp., Astroides ealicularis, Blainville, Diet, des Sc. Nat., vol. Ix. ; Caryophyllia calicularis, Lamarck,

op. cit., vol. ii, p. 226 ; Milne Edwards, Atlas du Regne Auim. de Cuvier, Zoopli., tab. Ixxxiii, fig. 2.

65. Genus Prionastrea.

Milne Edw. and J. Haime, Coraptes rend., t. .xxvii, p. 49.t, 1848.

CoraUum forming a convex or gibbose mass, the under surface of which constitutes a

common plate, covered with a thin, complete epitheca. Gemmation sub-marginal. Calices

distinct, polygonal ; fossida deep ; margins united so as to form a simple crest between

the different corallites. Columella spongy. Se^^ta thin, crowded, dehcately granulated on

their sides, and strongly dentated at their apex ; the largest of these teeth are those nearest

the columella. Bissepiments well developed. Walls in general independent towards the

basis of the coral, but uniting to the adjacent ones near the calices, so that the visceral

chambers appear to be separated only by a single simple lamina.

Typ. sp., Prionastrea ahdita, Milne Edw. and J. Haime, loc. cit. ; Astriea ahdita, Lamarck, Hist, des

Anira. sans Vert., t. ii, p. 265, 1816; Madrepora ahdlta, Solaud. and Ellis, t. 50, f. 2.

66. Genus Siderastrea.

{In parte) Blainville, Diet, des Sc. Nat., t. Ix, p. 335, 1830; Siderina, Dana, Zooph., p. 218, 1846.

Corallum incrusting, forming a convex mass of a very dense tissue. Gemmation

sub-marginal. Corallites united by their walls, which are thin, and sometimes inchstinct.

Calices sub-pentagonal, with a deep fossula, and their margins rendered thick Ijy the pro-

longation of the septa. Columella papUlose, in general not much developed, but having a

tendency to become compact. Sepia very closely set, thin, and regularly denticulated

;

their lateral surfaces covered with large granulations, which come in contact with those of

the adjoining septa, but are not united to them. Dissepiments rudimentary.

Typ. sp., Siderastrea galaxea, Blainville, loc. cit. ; Madrepora galaxea, Ellis and Solauder, Hist, of

Zooph., tab. xlvii, fig. 7

67. Genus Baryastrea.

Milne Edw. and J. Haime, Comptes rend, de I'Acad. des Sc, t. xxvii, p. 495, 1848.

Corallum incrusting ; its tissue very dense and compact. Gemmation marginal or

sub-marginal. Corallites very intimately united by then- walls. Calices polygonal and

6
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indistinctly separated by superficial, narrow grooves. Columella not much developed at

its apex ; but having a tendency to become compact, and to fill up the visceral chamber

towards its basis. Sejjfa very thick, closely set, scarcely granulated, and very feebly

denticulated. Dissepiments little developed.

Typ. sp., Baryastrea solida, Milne Edw. and J. Hainie, loc. cit.

68. Genus Acanthastrea.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 495, 1848.

Corallum forming a slightly convex mass, with its upper surface strongly echinulate, and

its under surface constituting a plate, covered with a complete, thin epitheca. Genuuation

sub-marginal or marginal. CoraUifes united by their walls, which are somewhat cellular.

Calices sub-polygonal, with broad, spiniferous, simple, common margins. Columella rudi-

mentary or septal. Septa exsert, strong, and armed with projecting spiniform teeth, the

largest of which are situated near the walls, instead of being the central ones, as in the

preceding genera. Dissepiments very numerous.

Typ. sp., Acanthastrea spinosa, Milne Edw. and J. Hainie, Comptes rend., t. xxvii, p. 495.

69. Genus Synastkea.

Milne Edw. and J. Hainie, Comptes rend., t. xxvii, p. 495, 1848.

Corallum pediculate, and increasing in breadth more than in height. Gemmation

sub-mai'ginal. Corallites intimately united by their walls. Calices superficial, distinct at

their centre, but not so towards their cu'cumference. Columella very small. Septa con-

fluent, progressing from one calicular centre to another without interruption, exsert, and

hiding the walls, over which they extend ; their calicular margin almost horizontal, and

armed with nearly equal teeth.

Typ. sp., Synastrea Savignyi, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"" serie, vol. x,

tab. ix, fig. 12.

70. Genus Thamnastrea.

Thamnasteria {in j)arte), Le Sauvage, M^m. de la Soc. d'Hist. Nat. de Paris, vol. i, p. 241, 1822; Tham-

nastrea, ejusd., Ann. des Sc. Nat., 1" serie, vol. .xxvi, p. 328.

Corallum having confluent septa, and most of the other characters of Synastrea, but

forming a fascicidus of columns or thick branches, erect, and of a more or less arborescent

aspect.

Typ. sp., Thamnastrea dendroidea, Le Sauvage, Mem. de la Soc. d'Hist. Nat., vol. i, tab. xiv.

71. Genus Goniastrea.

Milne Edw. and J. Haime, Comptes rend., t. x.xvii, p. 495, 1848.

Corallum always increasing by successive fissiparity, and forming a convex or lobulated

mass, of a dense structure. Corallites intimately united from top to bottom by their walls,
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which thus form simple partitions between the visceral cavities, and are thick and com|)act.

Calices polygonal ; fossula rather deep. Columella spongy. Sepki slightly exsert, their

apex arched and denticulated. Well-characterised, denticulated pall, corresponding to all

the septa, except those of the last cyclum.

Typ. sp., Goniastrea solida, Milne Edw. and J. Haime, Ann., 3"' serie, t. x, pi. ix, fig. 7 ; Madrepora

solida, var. h, Forskal, Descr. Anim. in Itin. Orient., p. 131.

72. Genus Aphrastrea.

Milne Edw. and J. Hairae, Comptes rend., t. xxvii, p. 495, 1848.

Corallum increasing by fissiparity, and forming a convex mass of a light cellular

structure, presenting on its under surface a complete, common epitheca. Calices intimately

imited by their margins, which thus assume the appearance of simple partitions. Columella

spongy. Pali or paliform lobes of the septa corresponding to all the cycla, except the last.

Septa denticulated, shghtly exsert. Bissepimcnts vesicular, and highly developed. Walls

extremely thick, and completely vesicular.

Typ. sp., Aphrastrea deformis, Milne Edw. and J. Haime, Ann. des So. Nat., 3"" serie, vol. x, tab. ix,

fig. 11 ; Astrea deformis, Lamarck, Hist, des An. sans Vert., t. xi, p. 2G4.

73. Gemis Parastrea.

Mdne Edw. and J. Hairae, Comptes rend., t. xxvii, p. 495, 1848.

Corallum increasing by fissiparity, and having the same general form as in the preceding

genus, but differing from it by the mode of union of the corallites, which takes place by

means of the costae and their dissepiments, so that the calices, instead of being separated

only by a common simple margin, have each a distinct margin independent of those

surromicUng it. Septa exsert, and armed wdth teeth, the largest of which are placed near

the centre of the calice, and often assume the appearance of pali. Dissepiments well

developed.

Typ. sp., Parastrea amivonim, Milne Edw. and J. Hairae, Ann., 3"" serie, vol. x, pi. ix, fig. 9.

Section v.—ASTREIN^ REPTANTES.

Corallum increasing by the development of buds on stolons, or on membraniform

basal expansions. The corallites not united by their sides, excepting accidentally by

means of their walls, and remaining short. Septa feebly denticulated. Dissepiments

almost rudimentary.

74. Genus Angia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1848.

Corallum composed of short, cylindrical corallites, united by a common gemmiferous

basal expansion, and completely free laterally. Calices sub-circular ; fossula broad and
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deep. Columella papillose, well developed. Sq)ta thin, not exsert ; the principal ones

having their upper margin almost entire, the others strongly dentated. IFalls covered with

a complete epitlieca.

Typ. sp., Angia rubeola, Milne Edw. andJ. Haime, Ann. des Sc. Nat., 3"" serie, vol. x, tab. vii, fig. 6 ;

Bendrophrjllia rubeola, Quoy and Gaimard, Astrolabe, Zoopli., tab. .xv, figs. 12-15.

75. Genus Crtptangia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1848.

Corallnm composed of agglomerate, cylindro-turbinate corallites, which appear to mul-

tiply by gennuation on a non-persistent, soft stolon, so that they cease to be organically

united when in the adult state, but remain imbedded in an extraneous mass composed of

Cellepora. Caliccs cii'cular, with a well-formed fossula. Columella papillose, well developed.

Septa thin, not very closely set ; the upper edge of all of them dentate. IFalls covered

with a complete epitlieca.

Typ. sp., Crijptanyia Woodii, Milne Edw. and J. Haime, loc. cit. ; Cladocora cariosa. Wood, Ann. of

Nat. Hist., vol. xiii, p. 12.

7(). Genus Rhizangia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1848.

Corallum increasing by the gemmation of stolons, which sometimes become cahcified,

and are persistent. Corallifes agglomerate, sub-cylindrical. Caliees circular ; fossida shallow.

Columella papillose, and not very distinct from the ueighbouring denticulations of the

septa. Septa thin, scarcely exsert, nearly equal, very closely set, with the upper edge
slightly arched, and armed with small, regidar teeth. Walls covered with a complete

epitheca, which extends almost as high as the apex of the septa.

Typ. sp., Rhizangia brevissima, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"° serie, vol. x, t. vii,

figs. 7, 8 ; Astrea breviscima, Deshayes, in Ladoucette, Hist, des Hautes Alpes, tab. xiii, fig. 13.

77. Genus Astrangia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1848.

Corallum mcrusting. Corallifes very short, produced by gemmation on a thin,

common, basal expansion, the surface of which is granulated. Caliees circular, with a

deep fossula. Columella papillose, sub-echinulate and not distinctly delimitated. Sejjta

thin, exsert, nearly equal, graimlate, and armed with teeth much resembling those of the

columella; the tertiary septa bent towards those of the second cycla, and united to them.
Bissepimenfs in general simple and distant. JFalls naked, with broad, dehcately-granu-

lated costse.

Typ. sp., Astrangia Michelinii, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"'^ serie, vol. x, t. vii, f. 5.

78. Genus Phyllangia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 497, 1848.

Corallum differing from those of the preceding genus l)y the structure of the septa,

the upper edge of which is almost entire in the principal cycla, and shghtly denticulated in

the others. Columella rudimentary.

Typ. sp., PhjUatigia americana, nob.
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79. Genus Oclangia.

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 497, 1848.

Corallnm composed of very low, cylindrical coralHtes, which appear to arise by gem-
mation on a basal incrusting expansion, and having their walls naked and costate, as

in the preceding genus, but with a highly-developed, papillose columella. Sepia very

exsert, closely set ; those of the principal cycla having their upper edge almost entire.

Typ. sp., Oulanrjia Stokesiana, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3°' serie, vol. x,

tab. vii, fig. 4.

Aberrant Group.

PSEUDASTREID^.

Corallum composite, thin, and foliaceous, and increasing by cxtra-calicular gemmation.
CoralHtes short, well cu'cumscribed, and dispersed on the surface of a common lamellar

plate. Ccenenchyma echinulate. Sejjta well developed, very echinulate. Dissepiments not

numerous. No synapticulae. Common basal wall imperforate, sub-costulate, and naked.

Genus Echtnopora.

Lamarck, Hist, des .\u. sans Vert., vol. ii, p. 252, 1816; Echiimstrea, HIainville, Diet, des Sc. Nat.,

vol. Lx, p. 343, 1830.

Corallum adherent, near the centre, and expantUng into large foliaceous, lobated

laminae. Calices circular, with an exsert margin.

Typ. sp., Echinopora rosularia, Lamarck, loc. cit., p. 253; Milne Edw., Atlas du Regne .4nim. di-

Cuvier, Zooph., tab. Ixxxiii ter, fig. 1.

Transitional Group.

PSEUDOFUNGID^.

Coralhmi composite and foliaceous, having a perforated plate or basal wall (as in

Fungidae) and interseptal dissepiments (as in Astreidee). Calices forming radiating series,

separated by lobes or ridges. No sjaiapticute.

Ge7ius Merulina.

Ehrenberg, Corall. des Roth. Meeres, p. 104, 1834. Typ. sp., Merulina ampliata, Elirenberg, loc. cit.

Family IV.

FUNGID^.
Dana, Expl. Exped., Zooph., p. 283, 184G.

Corallum simple or composite, very short and expanding, so as to constitute a disc

or foliaceous lamina. Calice very shallow, and open laterally in simple species

;
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coiiHuent, and not circumscribed in the compound species. Septa not distinct from the

costae, and formed by complete, imperforate laminae, with the edge dentate, and the sides

covered with styliform or echinidate processes, which, in general, meet so as to constitute

numerous synapaticula , or transverse props, extending across the loculi like the bars of

a grate. No dissepiments or tabulae, so that no part of the visceral chamber is completely

closed. Walls basal, in general porous. The compound species increasing by sub-

marginal gemmation, and not by fissiparity.

Fii-st Tribe—CYCLOLITIN^.

Corallum simple. Plate or basal wall having a well-developed epiiheca, presenting

concentric folds.

1. Genns Cyclolites.

Lamarck, Syst. des Anim. sans Vert., p. 369, 1801.

Corallum circular, or nearly so, and covered with an immense number of very thin

septa. Fossula oblong, narrow, and shallow. The small septa in general united to those

of the older cycla.

Typ. sp., Cyclolites ellipiica, Lamarck, loc. cit., p. 234.

2. Genus Pal^ocyclus.

Milne Edw. and J. Haime, Comptes rend, de I'Acad. des Sc, vol. xxi.x, p. 71, 1849.

Corallum circular. Fossula deep, very Inroad, and circular. Septa thick and not
numerous ; none of them cemented together.

Typ. sp., PalcBocyclus porpita, Milne Edw. and J. Haime, loc. cit. ; Madrepora porpita, Fougt, Lin.

Amoen. Acad., t. i, tab. iv, fig. 5.

Second Tribe—FUNGIN^.

Corallum simple or composite. Plate or basal wall without an epitheca, in general

strongly echinulate, and porous.

3. Genus Fungia.

{In parte) Lamarck, Syst. des An. sans Vert., p. 369, 1801; Dana, Zooph., p. 287, 1846; Milne Edw.

and J. Haime, Comptes rend., t. xxi.x, p. 71, 1849.

Corallum simple, subdiscoidal. Septa very numerous, and united so as to appear
ramified. Basal wall strongly echinulate, and perforated in an irregidar manner.

Typ. sp., Fungia patellaris, Lamarck, loc. cit., p. 236 ; Milne Edw. and J. Haime, Ann. des Sc. Nat.,

t. ix, pi. vi, fig. 1

.
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4. Genus Micbabacia.

Milne Edw. and J. Haime, Comptes rendus, vol. xxix, p. 71, 1849.

Corallum simple, lenticular, plano-convex. Septa not extremely numerous, straight.

Wall scarcely echinulate, and perforated in a regular manner.

Typ. sp., Micmbacia coronula, nob. ; Fungia coromda, Goldfuss, Petref. Germ., vol. i, tab. xiv, fig. 10.

5. Genus Anabacia.

D'Orbigny MSS. ; Milne Edw. and J. Haime, loc. cit., p. 71, 1849.

Corallum simple and lenticular. Septa extremely numerous, thin, and projecting on

the under side of the corallum without forming a distinct basal wall or plate. Fos-

sula shallow.

Typ. sp., Anabacia orbulites, nob. ; Fungia orbulites, Lamouroux, Exp. Meth., tab. Ixxxiii, figs. 1, 2, 3.

6. Genus Genabacia.

Milne Edw. and J. Haime, Comptes rend., t. x.xis, p. 71, 1849.

CoraUum composite, formed by a parent coraUite similar to Anabacia, bearing young

calicula arranged circularly.

Typ. sp., Genabacia stellata, nob. ; Fungia stellata, D'Archiac, Mem. Soc. Geol. France.

7. Genus Herpolitha.

Eschscholtz, Isis, 1825 ; Haliglossa, Ehrenberg, Corall., p. 50, 1834 ; Herpetolithus, Leuckart ; Dana, Zooph.,

p. 306, 1846.

Corallum composite, free. Calicula sub-radiate, and of two sorts ; the central ones

multi-lamellate, and arranged in a Une ; the others pauci-lamellate, and dispersed irregularly.

Septa strong, and alternately thick and thin. Under surface of the common basal wall

very echinulate.

Typ. sp., Herpolitha limacina, nob. ; Madrepora piletis, Ellis and Solander, op. cit., tab. xlv.

8. Ge7ms Ckyptabacia.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 71, 1849.

Corallum composite, free and convex above. Calices distinctly radiate ; the central

ones arranged in a line, and more distinct than the others. Septa short, and not numerous.

Under sm-face of the common basal walls strongly echinulated.

Typ. sp., Cryptalatia talpa, nob. ; Fungia talpa, Lama.rck, Hist, des An. sans Vert., t. ii, p. 237.
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9. Genus Halomitra.

Dana, Zooph., p. 311, 1846.

Corallum composite, differing from the preceding genus by its very long and numerous
septa.

Typ. sp., Halomitra pileus, Dana, loc. cit., p. 311 ; Fungia pileus, Lamarck, Hist, des An. sans Vert.,

t. ii, p. 237.

10. Genus Podobacia.

Milne Edw. and J. Haime, loc. cit., p. 71, 1849.

Corallum composite, cyatliiform, and adherent by its basis. Calices as in Halomitra.

Typ. sp., Podobacia cyathoides, nob.; Agaricia cyathoides, Valenciennes MSS., in the Gallery of the

Paris Museum.

IL Genus Lithactinia.

Lesson, Illustr. Zoo!., 1833.

Corallum composite, free. Calices of one sort only, and not radiate. Septa short,

and separated by very thin, transverse lamina?, which appear to be analogous to columellae.

Typ. sp., Lithactinia novcehybernice. Lesson, loc. cit., vi, figs. 1, 2.

12. Genus Polyphyllia.

Quoy and Gaimard, Voy. de 1' Astrolabe, Zooph., p. 184, 1833.

CoraUum composite, free, and having calices of two sorts ; the central ones sub-radiate,

and arranged in a line.

Typ. sp., Polyphyllia pelvis, Quoy and Gaimard, loc. cit., pi. xx, figs. 8— 10.

13. Genus Zoopilus.

Dana, Zooph., p. 318, 1846.

CoraUum composite. Septa of t-wo sorts ; the large ones radiately prolonged quite to

the margin ; the intermediate much smaller, and those only interrupted by the cahcular

fossulae or oruims.

Typ. sp., Zoopilus echinatus, Dana, op. cit., p. 319.

Third Tribe-LOPHOSERIN^.

Plate (or basal wall) not perforate nor echinulate. No epithcca.
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14. Genus Ctcloseris.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 72, 1849.

Corallum simple, free, and discoidal. Septa very numerous, and united by their inner
edge. Wall completely horizontal.

Typ. sp., Cijeloseris cyclolUes, nob. ; Funcjia cijcloHtes, Lamarck., Hist, des Anim. sans Vert., t. ii, p. 236.

15. G'ra?/* DiASERIS.

Milne Edw. and J. Haime, loc. cit., p. 72, 1849.

Corallum simple, free, and discoidal ; when young, composed of a certain number of

separate, radiating lobes, which, in the adult state, become cemented together. General

structure as in Cycloseris.

Typ. sp., Biaseris distorta, nob. ; Ftingia distorta, Michelin, in Guerin's Mag. Zool., t. v, Zoopli.,

pi. V, 1843.

16. Genus Trochoseris.

Milne Edw. and J. Haime, loc. cit., p. 72, 1849.

Corallum simple, trochoidal, adherent. Septa very numerous, and strongly granulated.

Typ. sp., Trochoseris distorta, nob. ; Anthophyllum distortum, Michelin, Icon. Zooph., pi. xliii, fig. 8.

17. Genus Cyathoseris.

Milne Edw. and J. Haime, loc. cit., p. 72, 1849.

Corallum composite, trochoid, adherent. Calices rather distinctly radiate. Septa long

and thick. Common basal walls, sometimes forming folds, which rise up so as to con-

stitute lobes or ridges on the upper surface of the corallum.

Typ. sp., Cyathoseris infundibuliformis, nob. ; Ayaricia infundibuliformis, Michelin, op. cit., tab.

xliii, fig. 12.

18. Genus Lophoseris.

Milne Edw. and J. Haime, loc. cit., p. 72, 1849 ; Pavonia {ex parte), Lamarck, op. cit., t. ii, p. 238, 181G.

Coralhun composite, foliaceous, and adherent, rising in the form of irregular cristae or

of lobes, with confluent, radiate calicules on each side. Columella tubercular.

Typ. sp., Lophoseris holetiformis, nob. ; Pavonia boletiformis, Lamarck, loc. cit., p. 240.

19. Genus Agaricia.

{Pars) Lamarck, Syst. des Anim. sans Vert., p. 375, 1801.

Corallum composite, foliaceous, and u-regular. Calices arranged in concentric series,

separated by unequal ridges. Columella tubercular.

Typ. sp., Agaricia undata, Lamarck, loc. cit. ; Madrepora undata, Solander and Ellis, Zooph., lab. xl.
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20. Genus Pachyseris.

Milue Edw. and J. Haime, loc. cit., p. 72, 1849.

Corallum similar to Agaricia, excepting that the corallites belonging to the same

trench are completely blended together. Columella well developed and dense.

Typ. sp., Pachyseris rugosa, nob. ; Agaricia rugosa, Lamarck, Hist, des An. sans Vert., t. ii, p. 243.

2L Genus Phvllastrea.

Helioseris, Dana, Zooph., p. 2G9 ; Milne Edw. and J. Haime, loc. cit., p. 72, 1849.

Corallum composite, composed of frondiforni expansions. Calices circumscribed, sub-

mamraillate, and arranged around the parent corallite, which remains larger than the others.

Columella tubercular.

Typ. sp., Phyllastrea tubifex, Dana, loc. cit., tab. xvi, fig. 4.

22. Genus Haloseris.

Milne Edw. and J. Haime, loc. cit., p. 72, 1849.

Corallum composite, forming foliaceous, crispate, lobulate expansions, the upper surface

of which is covered with very long radii, and shows only obsolete calices. Columella

rudimentary.

T3'p. sp., Haloseris lactuca, Milne Edw. and J. Haime, loc. cit.

23. Genus Leptoseris.

Milne Edw. and J. Haime, loc. cit., p. 72, 1849.

CoraUum composite and adherent ; the basal walls rising so as to constitute a sub-

crateriform disc, in the centre of which is situated a large parent corallite, surrounded by

smaller ones. Calices very imperfectly circumscribed, but well radiated. Septa very long.

Columella rudimentary.

Typ. sp., Leptoseris fragilis, Milne Edw. and J. Haime, loc. cit.

Sub-order 2.

ZOANTHARIA PERFORATA.

Corallum composed essentially of porous sclerenchyma ; with the septal apparatus well

characterised, and consisting of six primitive elements, but being sometimes represented

only by series of trabiculse. Dissepiments rudimentary ; no tabulas.

The principal character of this section of Zoantharia is furnished by the structure of



INTRODUCTION. li

the sclerenchyma, which, instead of forming imperforated lamella as in the preceding

groups, is always porous, or even reticulate. In general the mural apparatus constitutes

here the greatest part of the corallum, and does not consist of costal laminae ; the walls

are always perforated, and completely or nearly completely naked. It is also to be

remarked, that the visceral chamber is almost completely open from top to bottom, and

never filled up with dissepiments or synapticulae, as in most of the Zoantharia aporosa, or

with tabulte, as will be seen in the next two sections of this order.

The perforated Zoantharia form three natm-al families : Eupsammidse, Madreporidse,

and Poritidse.

Family V.

EUPSAMMIDtE.

Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"' serie, vol. x, p. (j5, 1848.

Corallum simple or complex, with well-developed lamellar septa, a spongiose columella,

and perforated, granular, subcostulated walls.

The septa are always numerous, and those of the last cyclum are never situated in the

direction of a line drawn from the centre of the calice to its circumference, but are bent

towards those of the penultimate cyclum, so as to produce the appearance of a six- or

twelve-branched star. The interseptal loculi are completely open from top to bottom, or

divided only by a few incomplete trabiculge. The walls have a granulate vermiculate surface,

and become often very thick in advanced age, but never constitute a loose spongy mass,

as in Madreporidse and Poritidac, or a compact ccenenchyma, as in Oculinidse.

The star-like arrangement of the septa, which is visible in transverse sections of these

corallums, as well as in the calice, is not met with in any other family. The principal

septa are sometimes imperforate, but those of the succeeding cycla are more or less porous.

It is also to be noted that there are never any pali, and that the costae are always rudi-

mentary ; sometimes there is a rudimentary epitheca.

I. Genus Eupsammia.

Milne Edw. and J. Haime, Ann. Sc. Nat., 3""" serie, vol. .x, p. "7, 1848.

Corallum simple, subtm-binate, free, and not presenting any lateral mural expansions.

Calice oval and rather deep. Se'pta broad, slightly exsert, granulate, closely set, and

forming four or five cycla. Costa simple, distinct from the basis of the corallum, nearly

equal, slightly vermiculate, and composed of a series of distinct, projecting granulse.

Typ. sp., Eupsammia trochiformis, Milne Edw. and J. Haime, loc. cit., tab. i, fig. 3 ; Madrepora trochi-

formis, Pallas ; Turbinolia elUptica, Brongniart.
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2. Genus Endopachys.

(Pars) Lonsdale, Journ. of the Geol. Soc. of London, voL i, p. 214, 1845.

Corallum simple, free, and organized as in the preceding genus, but much compressed
towards its basis, which is carinate, and continued laterally into two vertical lobiibrm or

cristate expansions. Calice arched ; fossula long and narrow.

Typ. sp., Endopachys Madurii, Milne Edw. and J. Haime, Ann. So. Nat., vol. x, tab. i, fig. 1 ; Tur-

Innolia Madurii, Lea, Coutrib. to Geol., tab. vi, fig. 206.

3. Geiius Balanophyllia.

Searles Wood, Ann. and Mag. of Nat. Hist., vol. siii, p. 11, 1844.

CoraUum simple and adherent, sub-pediculate, or sub-cylindrical, with a very broad
basis. Columella well developed, but not projecting at the bottom of the fossula. Septa

thin, and closely set ; those of the last cyclum well developed, and complete in number.
Costa narrow, crowded, and nearly equal ; no mural expansions.

Typ. sp., Balanophyllia caliculus, Searles Wood, loc. cit.

4. Genus Heteropsammia.

Milne Edw. and J. Haime, Ann. So. Nat., 3"' serie, vol. x, p. 89, 1848.

CoraUum simple, adherent, and growing by its basis so as to cover completely the

shell on which it is fixed, and to assume the appearance of being free. Calice smaller

than the basal part of the corallum. Columella well developed. Septa thick, sUghtly

exsert, and closely set. Walls not having distinct costse, but presenting small striae or

small papilla?, composed of minute granulse, and arranged in an irregular manner.

Typ. sp., Heteropsammia Midielinii, Milne Edw. and J. Haime, loc. cit., p. 89.

5. Ge7ms Leptopsammia.

Milne Edw. and J. Haime, loc. cit., p. 90, 1848.

CoraUum simple, adherent. Calice elliptical. Columella much developed, and
projecting at the bottom of the fossula. Sej}ta neither exsert nor crowded, very thin, and
presenting scarcely any granulations ; those of the fifth order rudimentary. Walls thin and

translucid. Costce distinct from the basis, and formed by series of smaU granulse.

Typ. sp., Leptopsammia Stotcesiana, Milne Edw. and J. Haime, loc. cit., tab. i, fig. 4.

6. Genus Endopsammia.

Milne Edw. and J. Haime, loc. cit., p. 91, 1848.

CoraUum simple, erect, and adherent. Calice circular. Columella much developed,

but not projecting. Septa thick, strongly granulated, and slighty exsert, forming four

cycla, the last of which is almost rudimentary. Walls covered with an indistinct peUicular

cpitheca, and having broad, straight costse.

Typ. sp., Endopsammia Philippensis, Milne Edw. and J. Haime, loc. cit., tab. i, fig. 5.
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7. Genus Stephanophyllia.

Michelin, Diet, des Sc. Nat., Suppl., vol. i, p. 484, 1841.

Corallum simple, free, and presenting no trace of adherence. IFall discoidal,

horizontal. Calice circular and open. Septa tall, thin, crowded, not projecting laterally

beyond the edge of the mural disc, covered with conical granulations on each side, and

all, excepting those of the first cyclum, united by the inner edge. Costce delicate, straight,

composed of simple series of obscm-e granulations, and radiating regularly from the

centre of the mural disc to its circumference. No epitheca.

Typ. sp., Stephanophyllia elegans, Michelin, Icon. Zooph., pi. viii, fig. 2. Milne Edw. and J. Haime,

loc. eit., tab. i, fig. 10.

8. Genus Dendrophtllia.

Blainville, Diet, des Sc. Nat., vol. ix, p. 31!), 1830.

Corallum composite, and in general arborescent. Corallites cylindrical, or cylincbico-

turbinate, and formed by lateral gemmation. Calices circular, or nearly so ; fossula deep.

Columella well developed, and in general projecting much at the bottom of the fossula.

Septa not exsert, thin, and closely set ; those of the fourth cyclum well developed. Wulh
becoming very thick, and presenting narrow vermiculate costm, formed by series of granula'.

Typ. sp., Bendrophyllia ramea, Blainville, loc. cit. ; Milne Edw., Atlas du Rfegne Animal de Ciivier,

Zooph., pi. Isxxiii, fig. 1.

9. Genus Lobopsammia.

Milne Edw. and J. Haime, Ann. des Sc. Nat., 3""= serie, vol. x, p. 105, 1848.

Corallum composite, arborescent, increasing by successive fissiparity. Calices irregular

in form. Septa forming four complete and well-developed cycla. In other respects similar

to Dendrophyllia.

Typ. sp., Lobopsammia cariosa, Milne Edw. and J. Haime, loc. cit. ; Lithodendron cariosum, Goldfuss,

Petref. Germ., vol. i, tab. xiii, fig. 7.

1 0. Genus Ccenopsammia.

' Milne Edw. and J. Haime, loc. cit., p. 106, 1848 ; Tubastrea, Lesson, Voyage aux Indes orient, par

Belanger, 1834.

Corallum composite, dendroid, or sub-globose, increasing by lateral or sub-basal gemma-

tion. Corallites cylindrical. Calices circular, or nearly so. Columella tubercular, well

developed. Septa not exsert, distant, and forming tlu'ee cycla ; those of the fifth order

rudimentary. Costa narrow, sub-vermiculate towards the bases, simple, and formed of a

series of granulse near the calice.

Typ. sp., Canopsammia coccinea, Milne Edw. and J. Haime, loc. cit., p. 107 ; Tubastrea coccinea, Lesson,

op. cit., Zooph., tab. i; Astrea calieularis, Blainville, Manuel d'Actinol., tab. liv, fig. 2.

11. Genus Stereopsammia.

Corallum presenting most of the characters of Csenopsammia, but not having any

Columella.

Typ. sp., Stereopsammia humilis, nob., tab. v, fig. 4.
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Family VI.

MADREPORID^.

Corallum composite, increasing by gemmation and not by fissiparity. Ccenenckpna

abundant, spongy, and reticulate. TTalls very porous, and not distinct from the coenenchyma.

Septa laraellose, and well developed ; loculi free.

First Tribe—MADREPORINtE.

Visceral chambers divided into two equal parts by two of the principal septa, which

are more developed than the others, and meet by their inner edge.

1. Genus Madrepora.

Lamarck, Hist, des Anim. sans Vert., t. xi, p. 2/7, 1816.

Corallum composite, forming ramified, lobate, or fasciculate masses. Coenenchyma

loose, and delicately echinulate. Calices projecting, with a thick margin. No columella.

Typ. sp., Madrepora muricata, Ellis and Solander, Zooph., tab. Ivii ; Madrepora abrotanoides,

Lamarck, loc. cit., p. 280.

Second Tribe—EXPLANARIN^.

Visceral chamber presenting at least six equally developed principal septa.

2. Genus Explanaria.

(Pars) Lamarck, Hist, des Anim. sans Vert., vol. ii, p. 2.54, 1816 ; Gemmipora, Blainville,

Diet, des So. Nat., vol. Ix, p. 3.'52, 1830.

Corallum in general foliaceous. Cmnenchyma abundant, rather dense, and delicately

echinulate. Septa almost all of the same size. Columella spongy.

Tj-p. sp., Explanaria crater, nob. ; Madrepora crater, Pallas, Eleucb. Zoopb., p. 332.

3. Genus Astreopora.

Blainville, Diet, des Sc. Nat., vol. Ix, p. 348, 1830.

Corallum massive. Ceenenchyma of a loose texture, and strongly echinulated. Septa

unequally developed. No columella.

Typ. sp., Astreopora myriophthalma, Blainville, loc. cit. ; Astrea nujriophthalma, Lamarck, op. cit.,

p. 260.
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Family VII.

PORITIDiE.

Coralliim entii'ely composed of reticulate sclereuchyma. Septal apparatus well

developed, but never lamellar, and composed only of series of styliform processes or

trabiculas, constituting by their junction a sort of irregular trellis. IFalls presenting the

same structure, and not distinct from the coenenchyma. Visceral chamber containing

some small dissepiments, but never divided by tabulae.

First Tribe—PORITIN^.

Coenenchyma I'udimentary, or not existing.

1. Genus Porites.

/Pars) Lamarck, Hist, des An. sans Vert., t. ii, p. 267, 1816 ; Milne Edw. and J. Haime, Comptes rend.,

t. xxk, p. 258, 1849.

Corallum composed of sclereuchyma, very ii-regularly reticulated. Calices shallow.

8e2)ta not numerous, rudimentary, and appearing to be represented by a circle oi pali, the

apex of which is papillose.

Typ. sp.. Pontes conglomerata, Lamarck, loc. cit., p. 269.

2. Genus Lithar^a.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 258, 1849.

Sclereuchyma very irregularly reticulated. Calices not very deep. Cohmiella spongy.

Pali rudimentary, or not existing. Septa well developed, particularly towards the wall.

Typ. sp., Litharcea Websteri, nob. ; Astrea Websteri, Bowerbank, Mag. of Nat. Hist., new series,

vol. iv, p. 27, figs. A, B, 1840.

3. Genus Coscinar.ea.

Milne Edw. and J. Haime, Comptes rend, de TAc. des Sc, t. xxvii, p. 496, 1848.

Corallum of a dense structure. Calices rather deep ; neither pah, nor distinct walls.

Septa crowded, very regularly fenestrate, and with crispate edges, passing without any
interruption from one visceral chamber to the adjacent one. No epitheca.

Typ. sp., Coscinarcea Botta, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3"' serie, vol. ix, tab. v, fig. 2.
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4. Gentis Microsolena.

Lamouroux, Exp. meth., p. 65, 1821.

Corallum differing from the preceding genus by the structure of the septa, the perfo-

rations of which are much larger than in Coscinaraja, and 1)y the existence of a strong,

common epitheca.

Typ. sp., Mierosoleua fiorosa, Lamouroux, op. eit., tab. Ixxiv, fig. 24.

5. Genus Goniopora.

Quoy and Gaimard, Voy. de I'Astr., Zooph., p. 218, 1833 ; Goniopora and Porastrea, Milne Edw. and

J. Haime, Comptes rend, de I'Acad. des Sc, t. xxvii, p. 49fi, 1848.

Corallum having distinct, elevated vt^alls, of a fenestrate structm-e. Callces deep.

Columella spongy. Septa well developed, and fenestrate. No pali.

Typ. sp., Goniopora pedunculata, Quoy and Gaimard, Voyage de I'Astrolabe, Zooph., tab. xvi,

figs. 9-11.

6. Genus Rhodar^a.

Milne Edw. and J. Haime, Comptes rend., t. xxis, p. 259, 1849.

Corallum with thick walls, rather high. Septa rudimentary. Pali greatly developed,

and forming a rosette in the centre of the calice.

Typ. sp., Rhodarcea calicidaris, nob.; Astrea ealicidaris, Lamarck, Hist, des An. sans Vert., t. ii,

p. 266.

7. Ge7ius Porar^a.

Milne Edw. and J. Haime, Comptes rend., t. sxix, p. 259, 1849.

Walls thin, and widely fenestrated. Septa formed by a series of spiniform processes,

which sometimes ramify towards the centre of the visceral cavity, so as to constitute a sort

of spurious columella.

Typ. sp., Poraraa fenesfrata, nob. ; Poeillopora fenestrata, Lamarck, Hist, des An. sans Vert., t. ii,

p. 275 ; Milne Edw. and J. Haime, Ann. des Sc. Nat., Z"" serie, vol. ix, fig. 1.

8. Ge?ms Holar^^a.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 259, 1849.

Calices mth distinct polygonal margins, rather deep. Septal apparatus composed of

irregular trabiculse, completely blended with the walls, and constituting thus a delicate

spongy mass. Columella fasciculate and short.

Typ. sp., Holaraa Parisiensis, nob. ; Alveolites Parisiensis, Michelin, Icon. Zooph., pi. xlv, fig, 10.



INTRODUCTION. Ivii

Second Tribe—MONTIPORIN.E.

CcBnenchyma abundant and spongy.

9. Genus Alveopora.

Quoy and Gaimard, Voyage de 1'Astrolabe, Zooph., p. 240, 1833.

Corallum arborescent. Cmnenchi/ma very porous and ecliinulate, but not bearing large

excrescences. Margins of the calices scarcely distinct. Septa not numerous, and formed

by series of spiniform processes. No columella.

Typ. sp., Alveopora rubra, Quoy and Gaim., loc. cit., Zoopb., tab. sis, figs. 11-14.

10. Genus Montipora.

Quoy and Gaimard, op. cit., p. 247, 1833; Manopora, Dana, Zooph., p. 489, 1846.

Corallum of various forms, differing from Alveopora by the existence of large projec-

tions of the coenenchyma between the cahcules. Ccenenchpiia much more abundant, and

more delicately spongy.

Typ. sp., Montipora verrucosa, Quoy and Gaim., op. cit., Zoopb., pi. x.\, fig. 1 1

.

11. Ge7lUS PsAMMOCORA.

Dana, Zoopb., p. 344, 1846.

CfBnencliyma somewhat compact, of a fasciculate structiu-e, and having its surface

papillose. Calices very shallow, confluent, and without distinct walls. Septa thick, and

formed by strong spiniform processes.

Typ. sp., Psammocora obtusata, Dana, loc. cit., p. 345 ; Pavonia obtusangula, Lamarck, Hist, des

An. sans Vert., t. ii, p. 240.

Sub-order 3.

ZOANTHARIA TABULATA.

Corallum essentially composed of a well-developed mural system, and having the visceral

chambers divided into a series of stories by complete transverse tabulae or diaphragms.

Septal apparatus rudimentary.

The principal character of this sub-order is founded on the existence of the lamellar

diaphragms that close the visceral chamber of the corallites at different heights, and chffer

from the dissepiments of the Astreida; by not being dependent on the septa, and forming

as many complete horizontal divisions extending from side to side of the general cavity,

S
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instead of occupying only the one or two loculi. It is also to be remembered that the

septal apparatus, although more or less rudimentary, has the same general mode of

arrangement as in the preceding sub-orders, and never presents the crucial character which

we shall find in Zoantharia rugosa

.

This section comprises four families : Favositidse, Milleporidae, Seriatoporidse, and

Thecidae.

Family VIII.

MILLEPORID^.

Corallum principally composed of a very abundant coenenchyma, distinct from the
walls of the corallites, and of a tubular or cellular structure. Septa not numerous

;

tabular numerous, and well formed.

1. Genus Millepora.

{Pars) Lamarck, Syst. des An. sans Vert., p. 373, 1801 ; Palmipora, Blainville, Diet, des Sc. Nat., t. Ix,

p. 3.'")6, 1830.

Corallum of various forms, but more or less foliaceous. Coenenchyma extremely

abundant, of an irregular subtubular structure. Calices of very different dimensions in

the same corallum. No distinct septa. Tabula horizontal.

Typ. sp., Millepora alcicorrds, Lamarck, loc. cit. ; Milne Edw., Atlas du Regne Anim. de Cuvier,

Zooph., tab. Ixxxix, fig. 1.

2. Genus Heliopora.

{Pars) Blainville, Diet, des Sc. Nat., vol. Ix, p. 357, 1830; Dana, Zooph., p. 539, 1846.

Corallum lobulate, somewhat massive, and differing from MiUepora by the regular

tubular structure of the coenenchyma, and the existence of small but distinct septa.

Typ. sp., Heliopora ccertdea, Blainville, loc. cit., p. 357.

3. Genus Hbliolites.

Dana, Zooph., p. 541, 1846 ; Palesopora, M'Coy, Ann. and Mag. of Nat. Hist., 2d series, vol. iii, p. 129,

1849; Geoporites, D'Orbigny, Prodr. de Palseont. stratif. Uuivers., t. i, p. 49, 1849.

Corallum sub-globose. Canenchjma regularly tubular. Septal radii advancing

almost to the centre of the visceral chamber on the upper surface of the tabulce, which

are horizontal.

Typ. sp., Heliolites pyriformis, Dana, loc. cit., p. 542 ; Heliolite pyriforme, etc., Guettard, Mem. sur

les Sc. et les Arts, vol. Hi, pi. x.\ii, figs. 13, 14.
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4. Genus Fistulipora.

M'Coy, Ann. and Mag. of Nat. Hist., 2d series, vol. iii, p. 130, 1849.

Corallum with vesicular coeiienchyma ; thick walls and infmidibuhform tabulae.

Typ. sp., Fistulipora minor, M'Coy, loc. cit., figs, a, b.

5. Ge7lUS PliASMOPORA.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 2C2, 1849.

Corallum free, sub-hemispheric, with a basal plate covered with an epitheca presenting

concentric folds. Calices immersed. Septa rudimentary. Tabulce horizontal. Walls

thin. Ccenenchyma composed of large, vertical, radiate lamina^, united by smaller hori-

zontal plates, and resembling much the costal cceneuchyma of the Astreidae.

Typ. sp., Plasmopora petaliformis, nob. ; Porites jjetaliformis, Lonsdale, in Murchison, Sil. Syst.,

pi. svi, fig. 4.

6. Genus Propora.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 262, 1849.

Coralliun difi'ering from the preceding genus by the calices having exsert margins ; the

septa being more developed, and extending outwards so as to constitute small costae.

Typ. sp., Propora tuhulata, nob. ; Porites tuhulata, Lonsdale, SU. Syst., pi. xvi, figs. 3, 3", 3' (cseteris

exclusis).

7. Genus Axopora.

Corallum composite, incrusting, and forming thin expansions, which are often super-

posed. CcenencJiipna abundant, find forming irregular ridges between the calices, which

are small and deep. Sejjta rudimentary. Columella well developed, fasciculate, and

expanding at its passage through each of the tabulae.

Typ. sp., Axcpora pyriformis, nob. ; Geodia pyriformis, Michelin, Icon., tab. xlvi, fig. 2.

8. Genus Lobopora.

Corallum having the same structure as in the preceding genus, but forming large,

thick, foliaceous expansions, the two smfaces of which are covered with calices.

Typ. sp., Lobopora Solanderi, nob. ; Palmipora Solanderi, Michelin, op. cit., tab. xlv, fig. 9.
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FamHy IX.

FAVOSITID^.

CoraUum essentially formed by lamellar walls, with little or no coenenchyma. Visceral

chambers divided by numerous and well-developed complete tabulae.

First Tribe—FAVOSITID.E.

CoraUum massive. Walls perforated. Septa rudimentary. No canenchyma.

1. Genus Favosites.

Lamarck, Hist, des An. sans Vert., vol. ii, p. 204, 1816; Calamopora, Goldfuss, Petref. Germ.,

vol. i, p. 77, 1826-30.

CoraUum composed of basaltiform coraUites, and having a basal plate covered with an

epitheca, and uo radiciform appendices. Calices at right angle with the axis of the coraUite,

and in general hexagonal. Walls perforated in a very regular manner. Tahulm horizontal,

and very regularly superposed. No canenchyma.

Typ. sp., Favosites Gothlandica, Lamarck, loc. cit., p. 206.

2. Ge7lUS MiCHELINlA.

De Koninck, Descr. des Anim. foss. des Terr, houilliers de la Belgique, p. 30, 1842-44.

CoraUum having a basal plate with radiciform prolongations. Tabula very irregular,

and subvesicular. The other characters as in Favosites.

Typ. sp., Michelinia tenuisepta, De Koninck, loc. cit., pi. c, fig. 3 a, b.

3. Gemis Koninckia.

Milne Edw. and J. Haime, Comptes reud., t. xxL\, p. 260, 184!).

CoraUum resembling Favosites, but having the waUs larger and less regular, and the

septa constituted by series of distinct and spiuiibrm processes, interrupted at certain

distances by the tabulae, which are horizontal,

Typ. sp., Koninckia fragilis, Milne Edw. and J. Haime, loc. cit.

4. Gentis Alveolites.

{Pars) Lamarck, Syst. des An. sans Vert., p. 375, 1801 ; Steininger, Mem. Soc. Geol. France, vol. i.

CoraUimi composed of superposed strata of coraUites very similar to those of Favosites,



INTRODUCTION. hi

but much shorter, and terminated by an obhque seraicu'cular or suljtriangular cahce, tlie

edge of which projects on one side.

Typ. sp., Alveolites spongites, Steininger, Mem. de la Soc. Geol. de France, vol. i ; Calumopiji-a

spengites, Goldfuss, Petref. Germ., pi. xxviii, figs. 1", 1*, 1'.

Second Tribe—CHyETETINyE.

Corallum massive. Walls not perforated. Neither septa nor ccenenchyma.

5. Germs Ch^etetes.

Fiselier, Oryct. du Gouv. de Moscou, p. 159, 1837.

Corallum glomerate. CoraUites very long, basaltiform, and in general more or less

bent. Calices polygonal. Tabidce independent, not connected in the adjoining corallites,

nor placed on the same level throughout the corallum.

Typ. sp., Cheetetes radians, Fischer, loc. cit., pi. x.xxvi, fig. 6.

6. Genus Dania.

Milne Edw. and J. Haime, Comptes rend., t. xxis, p. 261, 1849.

Corallum having most of the characters of Cha3tetes, but with the tabulae connected
through the different corallites so as to constitute a series of common plates, and to divide

the whole mass into a great number of parallel strata.

Typ. sp., Dania Huronica, Milne Edw. and J. Haime, loc. cit.

7. Genm Stenopora.

(Pars) Lonsdale, Geol. of Russia and Ural Mount., vol. i, p. 631, 1845.

Corallum very similar to Chsetetes, but having small styliform processes at the angles

of the cahces.

Typ. sp., stenopora spinigera, Lonsdale, loc. cit., pi. a, fig. 2.

8. Genus Constellaria.

Dana, Zooph., p. 537, 1846.

Third Tribe—HALYSITIN.E.

Corallum composed of corallites constituting vertical lamina? or fasciculi, but more or

less free laterally, and united by means of connecting tubes or mural expansions. V^alh
well developed, and not porous. Septa distinct, but small.
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8. Genus Hai,tsites.

Fischer, Zoognosia, 3d edit., vol. i, p. 387, 1813; Catenipora, Lamarck, Hist, des An. sans Vert., t. ii,

p. 206, 1816.

Corallites extremely long, arranged in a single series, and united laterally, so as to

constitute large flabelliform expansions, which remain free laterally, but often meet, and
thus form a lacunous mass. Epitheca very thick. Septa almost rudimentary, but very

distinct in perfect specimens. Tabula horizontal.

Typ. sp., Halysites escharoides, Fischer ; Catenipora escharoides, Lamarck, loc. cit., p. 207.

9. Genus Harmodites.

Fischer, Notice sur les Tubipores fossiles, 1828 ; Syrvigopora, Goldfuss, Petref. Germ., vol. i, p. 7.^, 1 826-33.

Corallum fasciculate. Corallites irregularly cylindrical, very long, and united by hori-

zontal connecting tubes. Tahulm infundibuliform.

Typ. sp., Harmodites ramulosa, nob. ; Syringopora ramulosa, Goldfuss, loc. cit., pi. xxv, fig. 7.

10. Genus Thecostegites.

Milne Edvr. and J. Haime, Comptes rend., t. xxix, p. 261, 1849.

Corallites cylindrical, short, and united by strong mural expansions situated at various

heights. TabuIcB horizontal.

Typ. sp., Thecostegites BoHchardi, nob.; Harmodites Bouchardi, Michelin, Icon. Zooph., pl.xlviii, fig. 3.

Foiurth Tribe—POCILLOPORINtE.

Corallum massive, gibbous, or subdendroid, with thick imperforated walls, forming,

towards the surface, an abundant compact ccenenchyma. Septa quite rudimentary.

11. G^e«2«' POCILLOPORA.

{Pars) Lamarck, Hist, des An. sans Vert., t. ii, p. 273, 1816 ; Dana, Zooph., p. 523, 1846.

Calices shallow, and presenting, at their bottom, a transverse, thick, projecting ring,

resembling a columella.

Typ. sp., Pocillojjora acuta, Lamarck, loc. cit., p. 274 ; Milne Edw., Atlas du Rfegne Animal de Cuvier,

Zooph., pi. Ixxxi, fig. 3.
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Family X.

SERIATOPORIDJ!:.

Corallum arborescent or bushy, with an abundant compact coenenchyma. Visceral

chambers filling up by the growth of the columella and the walls, and showing but few

traces of tabulae.

1. Genus Seriatopora.

Lamarck, Hist, des An. sans Vert., vol. ii, p. 282, 1816.

Corallum arborescent, with echinulated branches. Calices arranged in ascending series.

Septa scarcely visible. Columella large and compact.

Typ. sp., Seriatopora sxihulata, Lamarck, loc. cit., p. 282.

2. Genus Dendropora.

Michelin, Icon. Zooph., p. 187, 184.5.

Corallum arborescent, with very delicate smooth branches. Calices distant, and sur-

rounded by a narrow, obtuse margin. Septa small, but distinct.

Typ. sp., Dendropora explicita, Michelin, op. cit., pi. xlviii, fig. 6.

3. Genus Rhabdopora.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 2G2, 1849.

Corallum with prismatic echinulate branches. Calices arranged in series. Septa very

distinct.

Typ. sp., Rhabdopora rnegastoma ; Dendropora megastoma, M'Coy, .\nn. and Mag. of Nat. Hist.,

2d series, vol. iii, p. 129.

Family XL

THECID^.

Corallum massive, with an abundant, compact, spm-ious coenenchyma, produced by tlif

septa becoming cemented together laterally. Tabula numerous.

Genus Thecia.

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 263, 1849.

Septal system highly developed. Calices shallow, with a very small deep fossula.

Typ. sp., Thecia Swinderniana ; Agaricia Swinderniana, Goldfuss, Petref. Germ., pi. xxxviii, fig. 3 ;

Pontes expatiata, Lonsdale, ap. Murchison, Sil. Syst., p. 678, tab. xv, fig. 3.
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Sub-order 4.

ZOANTHARIA RUGOSA.

Corallum simple or composite, with a septal apparatus never forming six distinct

systems, as in all the preceding Zoantharia, but appearing to be derived from four primary
elements. Sometimes this disposition is rendered manifest by the existence of four well-

characterised primary septa, or of an equal number of depressions occupying the bottom of

the calice, and assuming a crucial appearance : in other cases only one of these primary
septa or excavations is well developed so as to interrupt the radiate form of the system ; and
in others, again, no trace of septal groups can be discovered, and the whole apparatus is

represented by numerous equally developed radiate stria? rising on the surface of the tabidse,

and extending up the inner side of the walls. The corallites are always perfectly distinct,

and are never united by means of a coenenchyma ; nor do they ever form linear series,

\vhich is often the case in the preceding sections. They multiply by gemmation, and the

reproductive buds are in general developed on the sm-face of the caUces of the parents :

this often arrests the growth of the latter, and gives rise to a superposition of generations.

It is also to be noted that the septa, although in general very incomplete, are never porous,

and never bear syuapticute, but that the visceral chamber is in general filled up from the

bottom by a series of transverse tabulce, or by a vesicular structure, which often constitutes

the principal part of the corallum.

Family XII.

STAURID^.

Corallum with well-developed septa, extending without any interruption from the bottom

to the top of the visceral chamber, united by lamellar dissepiments, and arranged in fom*

systems, characterised by an equal number of large primary septa.

1. Gemis Stauria.

Corallum composite, massive, astreiform, and increasing by calicular gemmation.

CoraUitea united by then- walls, or free in part, and not presenting any costce. Sepia large,

and with undivided edges, united along the axis of the visceral chamber. No columella.

Typ. sp., Staitria astreiformis, nob.

2. Gemis Holoctstis.

Lonsdale, in the Quarterly Journal of the Geol. Soc. of London, vol. v, part i, p. 83, 1849.

Corallum composite, massive, astreiform, and increasing by extra-calicular gemmation.

Corallites united by means of weU-developed cost<s. Columella styliform.

Typ. sp., Holocystis elegans ; Cyathophora elegans, Lonsdale, loc. cit., tab. iv, figs. 12, 13, 14, 15.
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Family XIII.

CYATHAXONID^.

Corallum with well-developed, complete sq)ta, which extend without interruption from
the bottom to the top of the visceral chamber, and not forming a regular radiate circle

;

those of the primary cyclum not much larger than the others, and not forming a four-

branched cross, as in the Stauridas ; one well-characterised septal fossula. No dissepiments

nor tabulae. ,

Genus Cyathaxonia.

Michelin, Icon. Zooph., p. 258, 1846.

Corallum simple. Calice deep. Columella styliform, strong, and very prominent.

Septa extending to the columella ; the place of one of them occupied by a deep depression

or septal fossula.

Typ. sp., Cyathaxonia cormi, Miclielin, loc. cit., p, 258, pi. lix, fig. 9.

Family XIV.

CYATHOPHYLLID^.

Corallum with incomplete septa, that do not extend from the bottom to the top of the

visceral chamber, in the form of uninterrupted laminae ; those of the primary cyclum similar

to the others, and not forming a central four-branched cross. Septal fossulaj varying in

number and in size. Visceral chamber divided by a series of superposed tabula;.

First Tribe—ZAPHRENTIN^.

A single septal fossula, well developed, or replaced by a sulcus or a crestiform process,

and occasioning more or less irregularity in the radiate arrangement of the septal apparatus.

The corallum is simple, and free in all the known species.

1. Genus Zaphrentis.

Rafinesque and Clifford, Ann. des Sciences physiques de Bruxelles, vol. v, p. 2.'i4, 1820; Caninia,

Michelin, Diet, des Sc. Nat., Supplem., vol. i, p. 485 ; Siphonojihyllia, Scouler, in M'Coy's Carbonif. Foss.

of Ireland, p. 187, 1844.

Corallum simple and trochoid. Calice deep. Septal fossula strongly developed, and
occupying the place of one of the septa. No columella. Tabulce moderately developed,

and bearing on their upper smface a series of septa, which extend from the wall to the

centre of the visceral chamber, and are denticulate all along their calicular edge.

Typ. sp., Zaphrentis patula ; Caninia palula, Michelin, Icon. Zoopb., tab. lix, fig. 4.
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2. Genus Amplexus.

Sowerby, Miner. Conchol., vol. i, p. 1G5 ; Amplexus and Cyathopsis, D'Orbigny, Prodrome de Paleontol.,

vol. i, p. 105, 1850.

Corallum resembling Zaphrentis, excepting that the septa do not extend to the centre

of the visceral chamber, and leave the upper surface of the tabulae naked and smooth in

that part. The sejitalfossula well characterised in the upper portion of the corallura, but

not so on the lower floors. Tahul(B highly developed.

Typ. sp., Amplexus coralloides, Sowerby, loc. cit., tab. Ixxii.

3. Genus Menophyllum.

Corallum resembling Zaphrentis, excepting that a small septal fossula is situated on
each side of the large one, and that one half of the central part of the calice is occupied by
an elevated, smooth portion of the tabula, which resembles a crescent.

Typ. sp., Menophyllum tenui-marginattim, nob.

4. Genus Lophophyllum.

Corallum resembling Zaphrentis, excepting that a crestiform columella occupies the

centre of the calice, and is in continuity by one of its ends with a small septum, placed in

the middle of the septal fossula, and by the other end with the opposite primary septum.

Typ. sp., Lophophyllum Konincki, nob.

5. Genus Anisophyllum.

Corallum resembhng Zaphrentis, excepting by the great development of three primary
septa, one of which is placed facing the septal fossula ; this /o.s'.S7//« extending much towards

the centre of the visceral chamber, and ceasing there to be distinct from the bottom of the

calice.

Typ. sp., Anisophyllum Agassizi, nob.

6. Ge7ius Baryphyllum.

Corallum very short. Calice quite superficial. A slightly developed septal fossula,

corresponding to one of the branches of a cross, the three other branches of which are

constituted by well-developed primary septa. The younger septa not arranged in a regular

radiate circle, but inclined obliquely towards the primary ones.

Typ. sp., Baryphyllum Ferneuilanum, nob..
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7. Gejius Hallia.

Corallum tall, turbinate. Septa highly developed, and extending to the centre of the

tabulae. No columella. One remarkably large primary septum occupying the place of the

septal fossula, and the neighbom-ing septa directed towards it, so as to assume a pinnate

arrangement ; the septa belonging to the two other systems presenting the usual regular

radiate position.

Typ. sp., Hallia insignis, nob.

8. Gejins Aulacophyllum.

Corallum resembling Hallia by the mode of arrangement of the septa, but having the

septal fossula not replaced by a primary septum, and affecting the form of a narrow groove,

at the bottom of which the septa of the two adjoining systems meet, and even cross each

other.

Typ. sp., Aulacophylhtm sidcatmn ; Caninia sulcata, D'Orbigny, Prod, de Paleont., vol. i, p. \Kt.

9. Genus Trochophtllum.

Corallum simple, trochoid. Calice rather shallow. Septal fossula rudimentary, and

occupied by a small septum. The other scpfa thick, not denticulate, presenting a regular

radiate mode of arrangement, and extending almost to the centre of the visceral chamber,

where a small tabula is visible.

Typ. sp., Trochophylhim Verneuili, nob.

10. Genus Hadrophylltjm.

Corallum short. Calice superficial. One very large septal fossula, and three small

ones, representing a cross. The radiate arrangement of the septa somewhat irregular.

Typ. sp., Hadrophyllum Orhignyi, nob.

11. Genus Combophtllum.

Corallum presenting the general form of a Cyclolites. A single septal fossula. Septa

exsert, and regularly radiate.

Typ. s^.,Combophyllum osismorum, nob.

Second Tribe—CYATHOPHYLLIN^.

Septal apparatus regularly radiate, and uninterrupted, or ecjually divided into four

groups by four superficial septal fossida?. No true columella, but sometimes a spurious

one formed by the inner edge of the septa.
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12. Genus Cyathophtlltjm.

Goldfuss (iu parte), Petref. Germ., vol. i, p. 54, 1826.

Corallum simple or composite. No costtE. Septa well developed, extending to the

centre of the calice, and twisted together so as to produce the appearance of a small colu-

mella. TabulcB occupying only the centre of the visceral chamber ; the outer portion of

which is filled up with numerous vesicular dissepiments. A single wall, situated exteriorly,

and provided with a complete epitheca.

Typ. sp., Cyathophyllum kelianthoides, Goldfuss, loc. cit., tab. xx, fig. 2.

13. Genus Pachtphyllum.

CoraUum composite, and increasing by lateral gemmation. Corallites united in their

lower portion by means of the great development of the costse and the exotheca, and not

delimitated by an individual epitheca. Tabulce well characterised.

Typ. sp., Paehjphyllum Bouchardi, uob.

14. Genus Campophyllum.

Corallum simple, veiy tall, and protected by an epitheca. Septa well developed.

Tabula very large, and smooth towards the centre. Interseptal loculi tilled with small

vesiculse.

Typ. sp., Campox)hyllumflexuosum ; Cyathophyllumflexiwsum, Goldfuss, Petref. Germ., vol. i, tab. xvii,

fig. 3.

15. Genus Streptelasma.

Hal], Palaeont. of New York, p. 17, 1847.

Corallum simple, and differing from Cyathophyllum by the structure of the wall, which
is destitute of epitheca, and covered with sublamellar costal.

Typ. sp., Streptelasma corniculum, Hall, loc. cit., tab. xsv, fig. 1.

16. Genus Omphyma.

Rafinesque and Clifford, in Ann. des Sc. Phys. de Bruxelles, vol. v, p. 234, 1820.

Corallum simple, turbinate. Wall provided with a mdimentary epitheca, and pro-
ducing radiciform appendices. Septa very numerous, equally developed, and divided into

four groups by an equal number of shallow septal fossulae. Tabidce well developed, and
smooth towards the centre.

Typ. sp., Omphyma turbinata ; Madrepoi'a turbinata, Lin. .\ma:n. Acad., vol. i, tab. iv, fis;. 2.
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17. Genus Goniophyllum.

Corallum simple, and affecting the form of a quadrangular pyramid. Calice deep and
square. Septa thick and well developed. Tabula central, and but little developed.

Typ. sp., Goniophyllum pyramidale ; Turbinolia pyramidalis, Hisinger, Lethaea Suecica, tab. xviii, fig. 12.

18. Genus Chonophyllum.

Corallum simple, and constituted principally by a series of infundibuliform tabula, super-

posed and invaginated, the surface of which presents numerous septal radii equally deve-

loped, and extending from the centre to the circumference. No columella nor walls.

Typ. sp., Chonophyllum perfoliatum ; Cyathophyllum perfoliatiim, Goldfuss, tab. .xviii, fig. 5.

19. Genus Ptychophylltjm.

Strombodes {pars), Lonsdale, Sil. Syst., p. G91, 1839 (not Schweigger.).

Corallum simple, and organized as in the preceding genus, but having the septal radii

strongly twisted towards the centre of the tabulte, so as to constitute a spurious columella.

Typ. sp., Ptychophyllmn Sto/cesi, nob. ; C. Stokes, Ti'ans. of the Gaol. Soc, 2d series, vol. i, tab. .xxi.x,

fig. 1. (N.B. The second figure bearing this number, but not the first.)

20. Genus Heliophyllum.

Hall, in Dana, Zooph., p. 396. 1846.

Corallum simple. Septal apparatus well developed, and producing lateral lamellar

prolongations, which extend from the wall towards the centre of the visceral chamber,
so as to represent ascending arches and to constitute irregular central tahula, and which
are united towards the circumference by means of vertical dissepiments.

Typ. sp., Heliophyllum Halli, nob. ; Strombodes helianthoides. Hall, Geol. of New York, No. 48, fig. 3

(not S. helianthoides of Phillips).

21. Genus Meteiophyllum.

Corallum simple, turbinate. Septa well developed, slightly twisted, and extending to

the centre of the visceral chamber, through well-developed tabulm.

Typ. sp., Metriophyllum Boiichardi, nob. ; Cyathophyllum mitratum, Michelin, Icon, Zooph., tab. xl?ii,

fig. 7 (not C, mitratum of Schlotheim).
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22. Genus Clisiophtllum.

{Pars) Dana, Exploring Exped., Zoophytes, p. 361, 1816.

Corallum simple, turbinate. Septa well developed, and rising towards the centre of

the calice so as to form a spurious columella, but not twisted.

Typ. sp., CUsiophyllum Danianum, nob.

23. Gemts Aulophyllum.

Corallum simple. Septa well developed. A double mural investment; the interior

wall dividing the visceral chamber into two portions—one central and columnar, the other

exterior and annular. No columella. Tabulce but little developed.

Typ. sp., Aulophyllum prolapsum ; CUsiophyllum prolapsum, M'Coy, in Ann. and Mag. of Nat. Hist.,

'2d series, vol. iii, p. 3.

24. Genus Acervularia.

Schweigger, Ilaiidb. der Naturg., p. 418, 1820.

Corallum composite, increasing by calicular gemmation. Corallitcs provided with a

double mural investment; the inner wall disposed as in the preceding genus. Septal

apparatus well developed between the outer and the inner walls, but much less so in the

central area. No columella. Tahulce not well developed.

Typ. sp., Acervularia Rcemeri ; Astrea Hennahi, Roemer, Verst. der Hartzgeb., tab. ii, fig. 13 (not

Lonsdale).

25. Genus Strombodes.

(Pars) Schweigger, Handb. der Naturg., p. 418, 1820; Goldfuss, Petref. Germ., vol. i, p. 62, 1826;

Acervularia, Lonsdale, Sil. Syst., p. 689, 1S39; ArachnophyUum, Dana, Zoopb., p. 360, 1846; Strombodes

and Actinocyathus, D'Orbigny, Prod, de Paleont. stratigr., vol. i, p. 107, 1849.

Corallum composite, increasing by calicular gemmation. Corallitcs constituted prin-

cipally by a scries of superposed, invaginated, infundibuliform tahulce, united by ascending

trabicula^, so as to form a columnar mass. Calices pentagonal, well circumscribed, and

completely covered with the septal radii. Outer icalls not well developed ; the inner

mural investment rudimentary.

Typ. sp., Htromhodes pentagmms, Goldf., Petref. Germ., vol. i, tab. .\xi, fig. 3.

26. Genus Phillipsastrea.

D'Orbigny, Note sur des Polypiers fossiles, p. 2, 1849.

Corallum composite, resembling Strombodes, but differing from them by the septal
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or costal radii of the neighbouring coralHtes, being confluent, and consequently the calices

not being definitely circumscribed. No exterior ivalls ; the interior mural investment

well characterised. The centre of the tahulcB presenting a columellarian tubercle.

Typ. sp., PhiUipsustrea Tlennahi, D'Orbigny, loc. cit. ; Astrea Hennahi, Lonsdale, in Geol. Trans.,

2d series, vol. v, tab. Iviii, fig. 3.

27. Genus Eridophyllum.

Corallum composite, and increasing by lateral gemmation. CoralUtes tall, cyiindroid,

and provided with a thick epitheca, which gives rise to a vertical series of short and thick

subradiciform productions that extend to the next individual and unite them together.

Tabula well developed, and occupying the central area circumscribed by the inner

wall. Septal apparatus occupying the annular area situated between the outer and inner

mural investment, but not extending into the inner or central area.

Typ. sp., Eridophyllum seriale, nob.

Third Tribe—LITHODENDRONIN^.

Axis of the visceral chamber of the corallites occupied by a styliform or lamellar

columella.

28. Genus Lithodendron.

Phillips, Geol. of Yorkshire, vol. ii, p. 200, 1835 (but not Lilhodendron of Schweigger, which is not an

admissible genus); Siphonodendron, M'Coy, in Ann. and Mag. of Nat. Hist., 2d series, vol. iii, 1849.

Corallum composite, arborescent, or massive. Corallites cylindrical or prismatic-

Columella styliform, compact. Sejjta well developed, but not reaching to the columella.

Tabula well developed. Interior wall rudimentary.

Typ. sp., Lithodendron irregulare, Phillips, loc. cit., pi. ii, figs. 14, 15.

29. Genus Nematophyllum.

Nematophylhtm and Stylaxis, M'Coy, loc. cit., 1849.

Corallum composite, massive. Corallites prismatic, with a well-developed interior

wall. Columella lamellar. Septa well developed, and united by transverse dissepi-

ments, which extend to the columella, but do not constitute true tabulae. Exterior area

vesicular.

Typ. sp., Nematopliylbim arachnoideum, M'Coy, loc. cit., p. 16.



Ixxii BRITISH FOSSIL CORALS.

30. Genus Lithostrotion .

{Pars) Fleming, British Animals, p. 508, 1828 ; Strombodes and Lonsdaleia, M'Coy, iu Ann. of Nat. Hist.,

2d series, vol. iii, pp. 10, 11, 1849.

Corallum resembling Neinatop/ii/Uum, but having the columella formed by a fasciculus

of twisted bands, and the septa subvesicular exteriorly, and joining the columella along

their mner edge.

Typ. sp., Lithostrotion floriforme, Fleming, loc. cit., p. 508.

31. G^e??MS AXOPHYLLUM.

Corallum simple, trochoid, and resembling Lithostrotion by its structure.

Typ. sp., Axophyllum expansum, nob.

32. Ge7ius Syringophtllum.

Sarcinula, Dana, Zooph., p. .'563, 1846 (not Sarcinula, Lamarck).

Corallum composite, astreiform. Corallites provided with strong walls, and much
developed costse. Sejjfa large. Tabula but little developed. Columella styliform.

Typ. sp., Syringophyllum organum ; Madrepora organum, Linnaeus, Syst. Nat., ed. \n, vol. i, p. 1278.

Family XV.

CYSTlPHYLLIDiE.

Corallum essentially composed of a vesicular tissue, and presenting little or no traces

of septa or radiate striae.

1. Genus Cystiphtllum.

Lonsdale, in Murchison's Silurian Syst., p. 691, 1839.

Corallum simple, turbinate ; the visceral chamber filled with small vesicular laminae.

Calice shallow. Walls vesicular.

Typ. sp., Cystiphyllum Silnriense, Lonsdale, loc. cit., tab xvi bis, fig. 1 (but not fig. 2).

Sub-order 5.

ZOANTHARIA CAULICULATA.

Antipathacea, Dana, Zoopb., p. 574.

Polypi supported on a sclcrobasis or epidermic stem-like corallum.
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The general form of the corallum is similar to that of the Isis, Gorgonia, &c., in the

order of Alcyonaria ; but may be distinguished from these by its sm-face being spinidous

or smooth, whereas it is always sulcated in Alcyonaria.

Family ANTIPATHID^.

Gray, Synop. of the Brit. Mus., p. 135, 1842; Dana, Zooph., p. .574, 1846.

1. Genus Antipathes.

(In parte) Pallas, Elench. Zooph., p. 209, 1766.

Corallum arborescent ; its surface spinulous.

Typ. sp., Antipathes myriophylla, Ellis and Solander, Zooph., tab. xix, figs. 11, 12.

2. Genus Cirrhipathes.

De Blainville, in Diet, des So. Nat., vol. be, p. 475, 1830.

Corallum not arborescent, and having the form of a simple cylindrical stem ; its surface

spinulous.

Typ. sp., Cirrhipathes spiralis, Blainv., loc. cit. ; Antipathes spiralis, Ellis and Soland., Zooph., tab. xix,

fig. 1.

3. Genus Leiopathes.

Gray, Synops. of the Brit. Mus., p. 135, 1842.

CoraUum arborescent ; its surface smooth.

Typ. sp. Leiopathes glaberrima ; Antipathes glaherrima, Esper, Pflanz., Antipathes, tab. ix.

ZOANTHARIA INCERT^ SEDIS.

1. Genus Heterophyllia,

M'Coy, Palffiozoic Corals, in Ann. and Mag. of Nat. Hist., 2d series, vol. iii, p. 126, 1849.

Corallum composed of a tall, subcylindrical, irregularly fluted, stem (or tube), containing

a few laminse, iiTegularly branching and coalescing, but not presenting a radiate appearance.

Typ. sp., Heterophyllia grandis, M'Coy, loc. cit., figs, a, b.

10
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2. Genus Mortieria.

De Koninck, Anira. foss. du Terr, carbon, de Belgique, p. 12, 1842.

Corallum having the form of a bi-concave disc, presenting a radiate structure and

numerous costae.

Typ. sp., Mortieria vertebralis, De Koninck, loc. cit., pi. b, fig. 3.

3. Genus Cyclocrinites.

Eichwald, Uberdas Silurische Schichten-System in Esthland, p. 192, 1840.

Corallum composite, astreiform. Calices hexagonal and shallow. Septa well charac-

terised, but not extending to the centre of the visceral chamber, which appears to be

occupied by small tabulae. (?)

Tvp. sp., Cyclocrinites Spaskii, Eichwald, Die Urwelt Russlands durch abbildungen erlaeutert, p. 48,

tab. i, fig. 8, 1842.

Order 11.

ALCYONARIA.

Alctjoniens, Audouin and Milne Edwards, Reclierclies sur les Anim. sans Vertebres faites aux iles Chausay,

Ann. des So. Nat., 1st series,, vol. xv, p. 18, 1828; Zoophijtaria, Blainville, Manuel d'Actinologie, p. 496,

1834; Zoophyta asterdidea, Johnston, Brit. Zooph., p. 164, 1838; Alcyonaria Dana, Exploring Expedition,

Zooph., p. 586, 1846 ; Anthozoa asterdidea, Johnston, Brit. Zooph., 2d edit., p. 138, 1847.

Polypi with bi-piunate tentacula, and only eight perigastric membranaceous laminae,

containing the reproductive organs.

Alcyonaria have, in general, thek dermal tissue consolidated by isolated spicule; or

nodular concretions only, and very rarely present a vaginal polypidom similar to that of

the Zoantharia ; but even when that is the case, the visceral chamber is never subdivided

by any longitudinal septa, and consequently the calice never presents any appearance of

radii. In general, the corallum is entirely composed of epidermic tissue, (or basal secretion,

Dana,) and constitutes a sort of stem or axis in the centre of the compound mass formed

by the gemmation of the Polypi. This sclerobasis is always covered by soft dermic

tissue, and increases by the addition of concentric layers.

This order is far from being as numerous as the preceding division of Corallaria, and

comprises three natural families,—Alcyonidse, Gorgonidae, and Pennatulidae.
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Family I.

ALCYONID^E.

Polypi adherent and not provided with an epidermic sclerenchyma.

Ifi this family, the dermic tissue is usually consolidated by a great number of scleren-

chymous spicula imbedded in its substance, and constitutes sometimes a tubular corallum,

but there is never any trace of a central stem or axis, like that which is constituted by the

sclerobasis in Goi'gonidae and in most of the Pennatulidee.

First Tribe—COUNULARINiE.

Polypi simple or segregate, and produced by gemmation on creeping stolons, or basal

membranaceous expansions, and having no lateral buds or connecting appendices.

1. Genus Cornulauia.

Lamarck, Hist, des An. sans Vert., vol. ii, p. Ill, 1816.

Polypi rising by gemmation from creeping filiform stolons, and provided with a tough

or subcorneous tubiform polypidom, the surface of which is not costulated.

Typ. sp., Cornidaria corimcopice, Cuvier; Tuhvlaria cornucopicB, Cavolini, Mem. per Servire alia Storia

de Polipi Marini, tab. ix, figs. 11, 12 ; Cornidaria ruffosa, Lamarck, loc. cit.

2. Gemis Clavularia.

Quoy and Gaimard, ap. Blainville, Diet, des Sc. Nat., vol. Ix, p. 499, 1830 ; Actinantha, Lesson, Zool.

de la CoquiUe, Zooph., p. 89, 1831.

Polypi resembling Cornularia, but having then- tubular polypidoms costulated and

incrustated with long spicula.

Typ. sp., Clamdaria viridis, Quoy and Gaim., Voyage de I'Astrolabe, Zooph., tab. xxi, fig. 10.

3. Genus Rhizoxenia.

Ehrenberg, Corall. Roth. Meer., p. 55, 1834.

Polypi resembling those of the preceding genus, but not retractile.

Typ. sp., Rhizoxenia tludassanthu, Eliv. ; Zoantha thalassantha, Lesson, Voyage de la CoquiUe, Zooph.,

tab. i, fig. 2.
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4. Genus Sarcodictyon.

E. Forbes ap. Johnston, Brit. Zooph., 2d ed., p. 1"9.

Polypi rising from creeping, filiform, anastomosing stolons, distant, uniserial, and
appearing verruciform (not tubular) when retracted. Differ from Cornularia by the short-

ness of the polypidoms.

Typ. sp., Sarcodictyon catenatum, Forbes, loc. cit., tab. xxxiii, figs. 4, 7.

5. Genus Anthelia.

Savigny, ap. Lamarck, Ah. sans Verteb., vol. ii, p. 407, 1816.

Polypi not retractile, and rising from a thin fleshy incrustating plate.

Typ. sp., Anthelia glauca, Savigny, Egypte, Polypes, tab. i, fig. 7.

6. Genus Stmpodium.

Ehrenberg, Corall., p. 61, 1834.

Polypi resembling Anthelia, but being retractile.

Typ. sp., Sympodiicm fuliginomm, Ehrenb., Savigny, Egypte, Polypes, tab. i, fig. 6.

7. Genus Aulopora.

Goldfuss, Petref. Germ., vol. i, p. 82.

The fossil corals forming this genus greatly resemble Cornularia and Sarcodictyon, but
differ from all the preceding genera by their thick, calcareous polypidom.

Typ. sp., Aulopora serpens, Goldfuss, loc. cit., tab. x.xix, fig. 1.

8. Genus Cladochonus.

M'Uoy, in Ann. and Mag. of Nat. Hist. 1st series, vol. .xx, p. 227.

CoraUum resembling Aulopora, but composed of cup-shaped calices, arranged in a
regularly alternate manner, and bent in nearly opposite du-ections.

Typ. sp., Cladochonus tenuicollis, M'Coy, loc. cit., tab. xi. fig. 8.



INTRODUCTION. Ixxvii

Second Tribe—TUBIPORIN^.

Polypi fasciculate, and provided with independent tubular polypidoms, united at

various heights by means of horizontal connecting plates, the surface of which produces

the reproductive buds.

9. Genus Tubipora.

Lamarck, Hist, des Anim. sans Verteb., vol. ii, p. 207, 1816.

Typ. sp. Tubipora musica, Lamarck, loc. cit., p. 209.

Third Tribe—TELESTHIN^.

Polypi segregate and midtiplying by lateral gemmation, so as to form arborescent

tufts.

10. Genus Telestho.

Lamouroux, Polypiers Flexibles, p. 232.

Polypidom composed of ramified tubes of a subcalcareous structure.

Typ. sp., Telestho aurantiaca, Lamourou.x, loc. cit., tab. vii, fig. 6.

Fourth Tribe—ALCYONINiE.

Polypi aggregate and multiplying by lateral gemmation, so as to constitute a ramified,

lobate or simple mass.

11. G'e«?^s Alcyonium.

PaUas, Elenchus Zooph., p. 342, 176C ; Lobularia, Savigny, ap. Lamarck, Hist, des Anim. sans Verteb.

vol. ii, p. 412, 1816.

Polypi retractile, and united by a thick tough common tissue, so as to form gibbose

or subramified masses.

Typ. sp., Alcyonium digitatum, Lin. Solandcr and Ellis, op. cit., p. 175.
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12. Genus Xenia.

Savigny, Egypte, Atlas and op., Lamarck, op. cit., vol. ii, p. 629, 1816.

Polypi forming subramified masses, as in Alcyonium, but not retractile, and not having
a thick coating of spiciilcE at the basis of the tentacula.

Typ. sp. Xenia umbellata, Savigny, Egypte, Polyp., tab. i, fig. 3.

13. Genus Nephthya.

Savigny, Atlas de I'Egypte; Blainville, Manuel d'Actinol, p. 523; Spoggodes, Lesson, lUustr. de

Zoologie, 1831.

Polypi forming arborescent masses, incompletely retractile, and having the borders of

the calice thick and incrustated with large navicular spiculse.

Typ. sp„ Nephthya Chalroli, Audouin, ap. Savigny, Egypte, Pol. tab. ii. fig. 5.

14. Genus Paralctonium.

Alcyonidia, Milne Edwards, Ann. des Sc. Nat. 2d series, vol. iv, p. 323.

Polypi resembling Nephthya, but being completely retractile, and having the lower

part of the common mass incrustated with a thick coating of long navicular spicula>, but
the upper part membranaceous and retractile,

Typ. sp., Paraleyonium elegans ; Alcyonidia elegans, Milne Edwards, loc. cit., tab. xii and xiii.

15. Genus Sarcophyton.

Lesson, Zoologie du Voyage de la Coquille, Zooph., p. 92, 1831.

Differs from the genus Alcyonium by the great abundance and the peculiar structure

of the common tissue, the cells of which are tubular, and arranged with great regularity

in fasciculi, perpendicularly to the upper surface of the mass.

Typ. sp., Sarcophyton plicatum, Valenciennes MSS. ; Sarcophyton lobulatum. Lesson, loc. cit. ; Alcyo-

nium plicaium, Lamarck, Hist, des An. sans Verteb., vol. ii, p. 395.

16. Genus Cespitularia.

Valenciennes MSS.

Polypi non-retractile, arranged in fascicidi, and united in the greatest part of their

length by a dense, tough, common tissue, as in Alcyonium.

Typ. sp., Cespitularia tmdtipinnata, Valen. ; Cornularia multipinnata, Quoy and Gaimard, Voyage de

I'Astrolabe, Zooph., tab. .x.xii, figs. 1-4.
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1 7. Ge?ius DisTicHOPOBA ?

Lamarck, loc. cit., p. 197.

This singular zoophyte appears to have more affinity to Alcyouium than to any other

form of polypi ; but the place belonging to it in a natural system of classification is as

yet very uncertain. It is characterised by a calcareous, dendroid corallum, composed of

long tubular cells, that present no traces of septa or tubulas, and are disposed in a

flabellate manner, so as to constitute a vertical plane, the two sides of which are

covered with a thick and compact coenenchyma, and the edge assumes the appearance of

a calicidar groove, limited laterally by two rows of circular pores. Nothing is known
concerning the structure of the soft parts.

Typ. sp., Distichopora violacea, Lamarck, op. cit., p. 305. (For the structure of the Corallum, see

Milne Edwards, Atlas du Regne Animal de Cuvier, Zooph., tab. lx.\xv, fig. 4.)

Family II.

GORGONIDiE.

Poll/piers corticiferes, Lamarck, Hist, des Anim. sans Verteb. vol. ii, p. 288, 1816 ; Polypes corticaux,

Cuvier, Regne Animal, vol. iv, p. 78, 1817; Corallia, Blainville, Manuel d'Actinologie, p. 501, 1834;

Cerato-corallia, Ehrenberg, Corall. des Roth. Meeres, 1834 ; CoralliadcB, Gray, Synop. Brit. Mus. p. 134 ;

GorgoniadcE, Johnston, British Zooph., p. 182, 1838; Gorffonida, Dana, Exploring Expedition, Zooph.,

p. 637, 1846 ; GorgoniadtB, Gray, List of British Anim. of the British Museum, p. 55, 1848.

Polypi provided with a thick, suberous coenenchyma, surrounding a central stem that

is adherent to an extraneous body by its basis, and is formed of epidermic sclerenchyma.

Fii-st Tribe—GORGONINiE.

Gorgonia, Pallas, Elenchus Zoophytorum, p. 160, 1766 ; Cuvier, Regne Animal, 1st ed., vol. iv, p. 80;

Lamarck, Hist, des Anim. sans Verteb., vol. ii, p. 309 ; Gorgonince, Dana, Exploring Expedition, Zooph.,

p. 641, 1846.

Common axis inarticulate, horny or fasciculate, but not calcareous.

] . Genus Gorgonia.

Pallas, loc. cit., (in parte.)

Axis corneous. Calices disposed irregularly round the ramified cylinders formed by

the coenenchyma, and not encircled by imbricated squammaj. Pohjpi retractile.

Typ. sp., Gorgonia tuberculata, Esper. Pflanz., Gorg., tab. xxxvii.
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2. Genus Ptekogorgia.

Ehrenberg, Corall. des Rothen Meeres, p. 144, 1834 ; Dana, op. cit., p. 647, 1846.

Diifers from Gorgonia by the polypi being bifarious.

Typ. sp., Pterogorgia anceps, Ehrenb., loc. cit., p. 145.

3. Genus Bebryce.

Philippi, Zoologesche Beobachtungen, in Archiv. fur Naturgeschichte, von Erichson, vol. viii, p. 35, 1842.

Arborescent compound polypi, resembling Gorgonia by their corneous sclerobasis, but

differing from the preceding genera by not being retractile.

Typ. sp., Bebryce mollis, Philippi, loc. cit.

4. Genus Phyllogorgia.

Differs from Gorgonia by the coenenchyma not constituting a cylindrical sheath around

the ramifications of the sclerobasis, but extending between them so as to constitute large

foliaceous, frondiform laminae, the two sui'faces of which are studded with the cahces of

the individual polypi.

Typ. sp., Phyllogorgia dilatata ; Gorgonia dilatata, Esper, Pflanz. Gorg. tab. xli.

5. Genus Phycogorgia.

Sclerobasis flabelliform, divided into digitated lobes, and composed of delicate corneous

fibres united into lamina3, the two sides of which are covered with the coenenchyma,

and densely studded with numerous non-prominent calices.

Typ. sp., Phycogorgiafucata ; Gorgonia fucata, Valenciennes, Voyage de la Venus, tab. xi, fig. 2.

6. Ge7ms Muricea.

Lamouroux, Exposit. Method, des Polyp, p. 36, 1821.

Differs from Gorgonia by the calices being surrounded with imbricated squanimula;,

but not supported on long, verruciform, moveable appendices, as in Primnoa.

Typ. sp., Muricea spicifera, Lamouroux, op. cit., tab. Ixxi, figs. 1, 2.

7. Genus Primnoa.

Lamouroux, Hist, des Polypiers Flexibles, p. 440, 1816.

Differs from the preceding genus by the polypi constituting long verruciform subpedi-

culated appendices, which are capable of motion at their bases.
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8. Genus Solanderia.

Ducliassaing and Michelin, in Guerin's Revue Zoologique, June, 1846.

Differs from Gorgonia by the suberous textiu'c of the sclerobasal axis, which resembles

the non-calcified joints of Melitaea.

Typ. sp., Solanderia gracilis, Duchassaing and Miclielin, loc. cit.

9. Genus Briaeeum.

Blainville, Manuel d'Actinologie, p. 520, 1830.

Axis soft, suberous, or composed of spicula. This genus is intermediate between

Alcyonium and Gorgonia.

T}'p. sp., Briareum gorgonoideum, Blainv. ; Gorgonia briarevs, Lin. ; Ellis and Solander, tab. xiv, figs. 1, 2.

The genus Hyalonema established by M. Gray, ('Proceed, of the Zool. Soc' 1835,

p. 63,) is also referred by some zoologists to the tribe of Gorgoninae ; but the recent

observations of M. Valenciennes tend to establish that the fasciculi of siliceous threads,

which constitute the axis of this singular production, belong to the class of Spongidee, and

the polypi which we have observed in a di-ied state on different parts of the axis appear to

be parasites, belonging to the order of Zoantharia.

Second Ti-ibe—ISIN^.

Dana, Exploring Exped., Zooph., p. 677, 1846.

Common axis articulated, or composed of segments, the structure of which differ

alternately.

10. Genus Isis.

Linnaeus, Syst. Nat., 12th ed., p. 1287, 1767.

Axal sclerobasis composed of joints, alternately corneous and calcareous ;
branches

proceeding from the calcai'eous joints.

Typ. sp., Isis hippuris, Lin., loc. cit.

11. Genus Mopsea.

Lamouroux, Polyp. Flex., p. 466, 1816.

Axis presenting the same structure as in the preceding genus, but with the branches

proceeding fi'om the corneous joints.

Tvp. Bp., Mopsea dichotoma, Lamouroux, loc. cit., p. 467.
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12. Genus Melit^a.

Lamoui-oux, Polyp. Flex., p. 4G1, 1816.

A.xis composed of joints, wbicli are alternately calcareous and suberous.

Typ. sp., Meliteea ochracea, Lamouroux, loc. cit., p. 462.

Thii-d Tribe- CORALLINvE.

Dana, loc. cit., p. 6.39, 1846.

Common axis inarticulate, solid and calcareous.

13. Genus Corallium.

Lamarck, Hist, des Anim. sans Vert., t. ii, p. 295, 1816.

Typ. sp., Corallium niLnun, Cavolini, Mem. per Servire all. Hist, des Polypi Marini, tab. ii.

Family III.

PENNATULID.'E.

Pennatula, Linnseus, Syst. Nat., lOtli ed., p. 818 ; Pallas, Eleu. Zooph., p. 362, 1766 ; Polypi natantes,

Lamarck, op. cit., p. 415 ; Pennatulido:, Fleming, Brit. Animals, p. 507, 1828 ; Pennatularia, Blainville,

Manuel, p. 512, 1830; Calomides, Latreille, Fam. du Reg. Anim. p. 543; Pennatulina, Ehrenberg, loc.

cit., p. 63, 1834 ; Pennatulidce, Johnston, Brit. Zooph., p. 175 ; Dana, Explor. Exped. p. 587, 1846.

Polypi aggregate, and having a common peduncle, the centre of which is occupied
by a peculiar cavity, and usually contains a solid axis ; this sclerobasis styliform, and never

expanding at its under extremity, so as to adhere to extraneous bodies. The polypi mass
is consequently free.

1 . Genus Pennatula.

(In parte.) Linnteus, Syst. Nat., 10th cd., p. 818, 1760; Lamarck, Syst. des An. sans Vert., p. 380, 1801.

Polype mass plinne-shaped, with the shaft composed of contractile common tissue, con-

taining a short subosseous axis, and bearing on each side of its upper part a series of

large spreading pinnules, on the upper edge of which, the retractile exhalic portion of the

polypi protudes. The axis is cylindrical at its upper part, and more or less quadrangular

towards its lower end ; its structure is somewhat iibrous, and its tissue is not very brittle.

Typ. sp., Pennahda setacea, Esper, Pflanz., Penuat. tab. vii.
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3. Ge7lUS ViRGULARIA.

Lamarck, Hist, des Anim. sans Verteb. vol. ii, p. 429, 181G.

Differs from Pennatula by the length of its shaft and the shortness of its pinnules,

which assume the form of lunate lobes, or simple transverse striae. Axis cylindrical,

calcareous, very long, slender, tapering, and presenting in its transverse section a radiate

structure.

Typ. sp., Viryularia mirahilis, Lamk. ; Pennatula niirabilis, Miiller, Zool. Danica, vol. i, tab. xi.

3. Geims Pavonari.-v.

Cuvier, Regne Animal, vol. iv, p. 8.5, 1816 ; Funicularia, Lamarck, op. cit., p. 423, 181 G.

Polype mass vu'gate ; the polypi not retractile, arranged on one side of the stem.

Axis quadrangular, long, and very tapering.

Typ. sp., Pavonaria quadrangularis, Cuv. ; Pennatula antennina, Lin. ; Johnston, Brit. Zooph., tab. xx.xi.

4. Getius Graphularia.

Corallum styliform, straight, very long, cylindroid towards the lower extremity, sub-

tetrahedral at the upper part, and presenting on one side a broad shallow furrow. Trans-

verse section showing the existence of a thin coating, and a radiate structm'e in the body

of the coral.

Typ. sp., Graphularia Wetherelli, nob. ; Pennatula, Sowerby and Wetherell, in Geol. Trans. 2d series,

vol. V, part i, p. 136, tab. viii. fig. 2.

5. Genus Umbelltjlaria.

Cuvier, Regne Animal, vol. iv, 1807.

Resembling Pavonaria, but having all the polypi collected in a terminal bunch at the

extremity of the stem. Axis quadrangular and twisted.

Typ. sp., Umbellularia Groenlandica, Cuv. ; Hydra Marina arctica, Ellis, Corallines, tab. xxxvii.

6. Genus Veretillum.

Cuvier, Regne Animal, vol. iv.

Resembhng Pennatula, but not having any lateral pinnules, with the polypi

arranged all round the upper part of the stem. Axis rudimentary, and of a fonn almost

navicular.

Typ. sp., Feretillum cynomorium, Cuvier; Pennatula diyitifonids, Ellis.
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7. Ge7lttS LiTUARIA.

Valenciennes MSS., Cat. of the Zoophytes in the Museum of Paris.

Resembling Veretillum, but having a long well-developed axis, quadrangular and

tapering towards its lower part, inflated, claviform, pitted and echinulate at its upper end.

Typ. sp., Lituaria phalloides, Valenciennes, loc. cit. ; Pennatula phalloides, Pallas, Misccl. ZooL,

tab. xiii.

8. Genus Cavernularia.

Valeuciemies, loc. cit., MSS.

Resembling Veretillum, but having in its centre a large fibrous tube divided longi-

tudinally into four cavities, and not containing any calcareous or horny axis.

Typ. sp., Cavernularia obesa, Valenciennes MSS.

9. Genus Renilla.

Lamarck, Hist, des Anini. sans. Verteb., vol. ii, p. 428, 1S16.

Polyp-mass explanate, unifacial, reniform, with a short, slender peduncle, containing

a central cavity as in Pennatula, but not having any solid axis.

Typ. sp., Renilla Americana, Lamarck; Pennatula reniformis, Ellis and Solander, p. 67; Shaw,

Miscel. iv, tab. cxxxi.\.

The genus Graptolithus (Linnaeus, Ifer Scan. 1751,) appears to have more affinity

with Virgidaria than witli any other recent zoophyte. The polype mass is slender, virgate,

and often becomes bifurcate by the progress of growth. The axis projects at the inferior

extremity of the stem, and is often bifurcate.

Example, Graptolithus ramosus. Hall, Palseoat. of New York, tab. Ixxiii, fig. 3.

The genus Websteria, nob. appears to be very similar to Graptolithus by its general

structure, but offers also a certain resemblance to some Sertularidse and to certain Bryozoa.

In the present state of our knowledge, the natural affinities of these fossil zoophytes are

indeed so obscure, that we hesitate to place them in any of the preceding zoological

divisions, and prefer leaving them in the incertce secUs.

Typ. sp., Websteria Crisio'ides, nob., tab. vii, fig. .5.
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Order 3.

PODACTINARIA.

Polypi luiviiig the gastric cavity surrounded by four vertical membrauaceous septa, at

the upper end of which are placed four pairs of intestiniform reproductive organs. The
tentacula discoidal, pedunculated, not tubular as in Zoantharia and Alcyonaria, but

organized much in the same way as in Echinoderma. The mouth proboscidiform, and

the fauces surrounded by numerous internal, filiform, contractile appendices.

The genus Lucernaria is the only known representative of this zoological type, and

comprises no coralligenous polypi.

Sub-class 2.

HIDRARIA.

Polypes sertulariens, Audouiu and Milne Edwards, Recherches sur les Anira. sans Verteb., faites aux iles

Chausay, in Ann. des Sc. Nat., 1st series, vol. xv, p. 18, 1828, ap. Lamarck, Hist, des An. sans Verteb.

2d ed., vol. ii., p. 105; Sertulariacaa {in parte), Blainville, Manuel d'Actinologie, p. 465, 1834;

ZoocoraUia oligactinia, Ehrenberg, Coral. Roth. Meeres, p. 67, 1834; Zoophyta Hydroida, Johnston, in

Mag. of Zool. and Bot., vol. i, p. 447, 1837; Polyparia, Gray, Synop. Brit. Mas. ; Nudibranchiata, Farre,

on the Structure of Polypi, Phil. Trans. 1837 ; Hydrozoa, R. Owen, Lectures on the Comp. Anat. of the

Inverteb. Animals, p. 82, 1843; Ilydroidea, Dana, Exploring Expedition, Zooph. p. 685, 1846;

Anthozoa Hydroidea, Johnston, British Zooph, 2d ed. p. 5, 1847.

Polypi mth a simple, non-lamelliferous, digestive cavity. No internal generative

organs. Tentacula filiform and subverrucose.

The naked, fresh-water zoophytes of the genus Htdra constitute the type of this

group, and till very lately were considered as being closely allied to Sertularia, Campanu-

laria, &c. ; but the recent observations of divers zoologists tend to estabhsh that all the

coralhgenous animals of this form belong to the class of Medusa. Till this question is

decided, it would therefore be idle to make any modifications in the systematic arrange-

ment of these problematic polypi, and it will suffice for us to refer the reader to Dr.

Johnston's valuable work on 'British Zoophytes,' for the characters of the generic

divisions generally adopted.
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CHAPTER HI.

CORALS OF THE UPPER CHALK.

The fossil Corals found iu the Upper Chalk of England are not numerous ; they

belong principally to the section of simple Eusmilinse, and appear to be pecuUar to the

British Fauna. One species, it is true (the Parasmilia centralis), has been mentioned by

different geologists as existing also in the Chalk of Beauvais and in the north-west of

Germany, but we have great reason to think that these fossils are not specifically identical.

It is also worthy of notice, that even no species corresponding to those met with among

the Corals of the Upper Chalk of England have as yet been seen in the Chalk of Meudon,

and that a great difference exists between the predominant generical forms in the first of

these formations, and iu the Chalk of Maestricht. In the latter some Cyathininse nearly

allied to that of England are met with ; but the Diploctenium, the Cyclolites, and the

aggregate Astreida; of Maestricht are represented by no corresponding forms in this part of

the British fossil Fauna, and the organic remains found in these two cretaceous deposits

have consequently a very different aspect. We must add, that the fossil Corals of the Chalk

of Faxoe are equally distinct from the British species, and that none of the latter have

been met with in the Lower Chalk Formations of England.

Order ZOANTHAEIA (p. ix).

Family TURBINOLID^ (p. xi).

Tribe CYATHININtE (p. xii).

Genus Cyathina (p. xii).

Cyathina laevigata. Tab. IX, figs. 1, la, \b, \c. Id.

Cyathina LiEviGATA, Milne Edwards and J. Haime, Monogr. des Turbinolides ; Aun. des Sc.

Nat., 3"" serie, voL ix, p. 290, 1848.

MoNOCARYA CENTRALIS {pars), Lonsdale, in Dixon's unpublished work on the Chalk Forma-

tions and Tertiary Deposits of Susse.x, tab. xviii, figs. 12, 12a,

(perhaps also fig. 5, but not the other figures bearing the

same name, which are Parasmilia and probably Coslosmilia)

.

Corallum simple, elongated, adherent, cylindro-turbinate, straight, and in general

much contracted just above the basis, which is broad. Walls quite smooth, and polished
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towards the basis, but presenting towards tlie calice slightly-marked costa, which are

closely set, glabrous, or very delicately granulated, and almost equal in size. Calice

circular, or sometimes rather oval, shallow. Columella moderately developed, not projecting

in the centre of the calicular fossula, composed of six or eight twisted, vertical processes,

and terminated by an equal number of papillic. Septa forming four cycla, the last of

which is in general incomplete ; the septa of the fourth and fifth orders not existing in one

half of three of the systems or even of all six of these, so that the number of these

radiate laminaj is reduced to 42, or even to 3G ; sometimes, however, four of the systems

are complete, and the number of the septa then amounts to 48. These septa are well

developed, closely set, thin, but slightly granulated, rather exscrt, and almost equal ; the

principal ones are, however, a little thicker than the others. The j?;ft/i are narrow, but

very tliick, prominent, and terminated by a curved edge ; they all correspond to the

tertiary septa, and in the specimens where the fourth cyclum is complete, they exist in

front of all the septa of the penultimate cychuja, and are therefore twelve in number ; but

they arc never so numerous when the fourth cyclum remains incomplete, and never

correspond to tertiary septa that are not separated by septa of the fourth cyclum. As

mentioned above, these latter septa are often wanting in one half of three of the systems,

and in that case there are consequently no pali corresponding to the tertiary septa of these

incomplete half systems, so that the number of pali is reduced to nine ; two belonging to

each of the three complete systems, and one to each of the incomplete ones. The same

rule also holds good when all the six systems are deficient of the septa of the fourth

cyclum in one of their halves ; the tertiary septa of the complete halves are the only ones

having corresponding pali, so that the number of these organs is only six. The height of

the corallum varies between one inch and one inch and a half; in the tall specimens the

diameter of the calice is about four lines ; in the short and broad ones it is sometimes five lines.

This species is easily distinguished from the Cyathina Cyatlms} C. SmifJdi,^ and

C. pseudoturhinolia^ by its never having a fifth cyclum of septa. C. Giiadulpensis^ and

C. arcuatd' differ from the above-described fossil by the existence of distinct costa; down

to the basis of the walls, and by the large size of the pali. C. Icsvic/aia most resembles

C. KonincJdi,^ C. Boiverbankii,'' C. Behcyana, C. Bredce, and C cylindrical and it may

1 See our Monograph of Turbiuolidoe, Ann. des Sc Nnt., 3"" s(5rie, vol. ix, p. 287, tab. iv, fig. 1.

- Loc. cit., p. 288. » Loc. cit., p. 289, tab. ix, fig. 1. ' Loc. cit., p. 290.

6 Loc. cit., p. 290. " Loc. cit., p. 290. ' Loc. cit., p. 292.

*^ The three last-mentioned species were not known to ua when we published our Monograph of

Turbinolidae, and in order to render the comparison between the T. Itevigata and the rest of the genus more

complete, it appears to us advisable to give a description of them here.

Cyathina cylindhica, nob. Corallum fixed by abroad basis, regularly cylindrical, straight, and not

very tall. Costse equal, flat, straight, closely set, not very broad, and very indistinct, especially towards

the basis. Calice circular, having a thick edge, and the fossula rather shallow. Columella very small, and

reduced to two or three small, almost indistinct, tubercles. Septa forming four complete cycla, very closely
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not be unworthy of notice that these five species are as yet the only representations of the

genus Cyathina that have been met with in the Chalk Formation. At first sight they appear

very similar, l)ut by an attentive examination, constant and well-defined characteristic

differences are found between all. In C. Koninckii, the corallum is always shorter, and

more regularly turbinate ; the pali are thicker, and the columella is reduced to two or tlu'ee

thick, twisted processes. In C. BowerbaiikU, on the contrary, the pali are much thinner,

and the surface of the walls appears granulous. C. cylindrica and G. Breda differ from

it by a very pecuhar character, which exists also in C. KonincJcii, but which is not met with

in any other species of the same genus, and is indeed quite au exception to the family of

Tm'binolidse, the pali being only six in number, although the fom* cycla of septa be com-

plete, and corresponding to the septa of the aiitepenidtimate cyclum, whereas they usually

correspond to those of the penultimate cyclum. The thin, elongate form of C. Bredce and

the quite cylindrical form of C. cylindrica, will also help to distinguish them from C. Icevigata,

which differs also from C. Beheyana, by the latter having a well-marked epithecal fold near

the cahce, a small columella, and thinner pali.

Cyathina laevigata is found in the Upper Chalk at Dinton, in Wiltshire ; specimens may

be seen in the collections of the Geological Society, of Mr. Bowerbank, and of the Museum

at Paris.

set, and having stronger lateral granulations near the inner edge. The primary ones larger and rather

thicker than the others, hut differing very little from the secondary ones ; the tertiary ones are thinner and

smaller ; those of the fourth cyclum are distinct, hut very small. Pali prominent, extremely thick, narrow,

strongly granulated laterally, and corresponding to the secondary septa. Height of the corallum about six

lines ; diameter of the calice three lines. Fossil from the Chalk of St. Peter's Mountain, at Maestricht ; speci-

mens exist in the Museum of Natural History of Paris, and in the Tylerian Museum at Haarlem.

Cyathina Bredce, nobis. This fossil corallum, which we dedicate to Professor Van Breda, is adherent

by a rather broad basis, contracted immediately above, elongate, slender, much bent, and cylindrical towards

its upper part. The costEe are not well marked, and the walls are almost smooth, but present sometimes

slight horizontal folds. Calice circular ; fossula shallow. Columella but little developed, and sometimes

reduced to a single twisted process. Septa forming four complete cycla ; but those of the last cyclum

rudimentary though distinct ; the primary ones rather thick, especially towards the inner edge ; the

secondary ones resembling those of the first cyclum, but rather narrower ; the others very thin. The

granulations on the sides of the septa are conical, and very prominent. The pall corresponding to the

secondary septa, well developed, prominent, narrow, and appearing very thick, because they are flexuous.

Height, seven or eight lines ; diameter of the calice, two lines and a half. This species is also found in the

fossil state in the Chalk of St. Peter's Mountain, at Maestricht ; specimens exist in the collections of MM.
Van Riemsdyck and Bosquet, at Maestricht ; of M. Van Breda, at Haarlem ; and of the Museum at Paris.

Cyathina Debeyana nob. Corallum cylindrical, elongate, slightly curved, and presenting near the

calicular margin a small but well-marked circular band, representing an incomplete epitheca. Cahce

circular ; fossula not deep. Septa unequal, closely set, somewhat exsert, rather thick externally, but thin

towards the inner edge, and forming four complete cycla ; the secondary ones almost as large as those of

the first cyclum. Pali rather narrow, and not very thick. Height, one inch; diameter of the calice, three

lines ; depth of the fossula, one line. Fossil from the Chalk of Aix-la-Chapelle, discovered by M. Debay.
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Family ASTREID^ (p. xxiii).

Tribe EUSMILIN^ (p. xxiii).

1. Genus Parasmilia (p. xxiv).

1. Parasmilia centralis. Tab. VHI, figs. 1, la, 16, Ic.

Madeeporite, Parkinson, Organ. Remains of <a FormerWorld, vol. ii, tab. iv, figs. 1,5, 16, 1820.

Madrepora centralis, Mantell, Geol. of Sussex, p. 159, tab. xvi, figs. 2, 19, 1822. (Cor-

rect figures.)

Caeyophyllia centralis, Fleming, British Animals, p. 509, 1828.

_ _ Mantell, Trans, of the Geol. Soc, 2d series, vol. iii, p. 204, 1829.

— — Phillips, Illust. of the Geol. of Yorkshire, part i, p. 119, tab. i,

fig. 13, 1829; 2d edit., p. 91.

— — S. Woodward, Synoptic Table of Brit. Org. Remains, p. 6, 1830.

Caeyophyllia, R. C. Taylor, in Mag. of Nat. Hist., vol. iii, p. 271, fig./, 1830.

Lithodendron centrale, Ch. Ee/erstein, Die Naturgeschichte des Erdkorpers, vol. ii,

p. 789, 1824.

TuRBiNOLiA excavata (?), Hagenow, in Leonard's und Bronn's Jahrbuch fiir Mineral., p. 229,

1839.

— centralis, Fred. Adolph Rosmer, Verstein. des Norddeutschen Kreidegebirges,

p. 26, 1840.

— — Bronn, Index Paleontologicus, p. 314, 1848.

Parasmilia centealis, Milne Edwards and J. Haime, Monogr. des Astreides, Ann. des

Sc. Nat., 3"" serie, Zool. vol. x, p. 244. 1848.

MoNOCAEYA CENTRALIS {in parte), Lonsdale, iu Dixon's unpublished vrork on the Chalk

Formations of Sussex, tab. xviii, figs. 1,3, 7, 7 «, 9

(cseteris exclusis).

Corallum simple, cyliiidrico-turbinate, fixed by a rather broad basis, above which it is

much contracted, elongate, kregularly bent in various du-ections, and presenting a series of

unequal contractions and cu'cular dilatations. Costts closely set, and distinct from the

calicular margin down to the basis, where they are the most prominent; those corre-

sponding to the primary and secondary septa are rather larger than the others towards

the basis ; but the tertiary ones soon become almost similar to the former, and at the

upper part of the wall all these large costse alteniate with smaller ones belonging to

the fom-th cyclum. All are covered with dehcate granulations, which are most prominent

towards the lower part of the costse of the fourth cyclum, where they form simple series.

Calice circular, with the fossula less shallow than usual in this genus. Columella well

developed, somewhat prominent and crispate. Septa forming six equally developed systems

and four complete cycla ; closely set, very unequal, broad, thin, slightly exsert, straight, or
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very slightly flexuous, and presenting laterally a few large granulations. Lissephnents

simple, almost horizontal, and few in number ; about three from the top to the bottom of

each principal septum, as may be seen by means of a vertical section. Height varying

from one to two inches ; diameter of the calice, four lines ; depth of the fossula, two lines.

The genus Parasmilia, circumscribed within the limits assigned to it in the Introduction

to this Monograph, only contains seven species, all of which belong exclusively to the upper

beds of the Chalk Formations. Three of them (P. centralis, P. Gravesiana, and P. ehngatd)

have already been described in our Monograph of the Astreidse,^ and the four others

(P. MantelUi, P. Fittonii, P. cylindrica, and P. serpentina) will be made known in the

present work. They all differ but little from each other, and in order to recognise them,

it is necessary that they should be compared together \d\\\ attention. P. centralis, which

may be considered as the type of this small generic group, differs from P. Gravesiana,

P. elongata, P. cylindrica, and P. MantelUi, by its costse being always straight, rather

thick and never sub-lamellous, and rather flexuous, as in the four last-mentioned species ; it

is also to be remarked, that its costae are rather more prominent near the basis than higher

up, whereas the contrary is seen in the P. Gravesiana, and that the loculi are never

subdivided by small dissepiments, as is the case in P. elongata, P. cylindrica, and

P. MantelUi. P. serpentina, which bears more resemblance to it, is characterised by the

septa forming only three cycla, and the costae being very delicate, and rather indistinct

towards the basis. But it is with P. Fittonii that P. centralis is most closely allied ; the

former, however, is of a thicker form, its tertiary costse are more developed and more

delicately granulated, and its columella is much larger, and terminated by a sub-papillose

surface.

The specimens of P. centralis which we had the opportunity of examining were found

in the Upper Chalk at Northfleet, near Gravesend, and at Norwich. Mr. Phillips mentions

the existence of the same fossil at Dane's Dike;^ and Dr. Mantell has met with it at

Brighton, Lewes/ Steyning, and Heytesbury.* Mr. Graves also alludes to it as being

found in the Challc Formation of the Parisian basin at Beauvais / but we have much reason

to think that the species observed by that geologist is not the one here described, and must

be referred to our P. Gravesiana. M. Roemer and other authors equally apply the name

of C. centralis^ to a fossil found in the north-west of Germany, but we have not been able

as yet to verify the propriety of this determination, not having seen any of the specimens

discovered in that part of the Continent.

^ The species described in that work under the names of Parasmilia pocuhim, P. Faitjasii, and

P. punctata, must now be referred to our genus Coelosmilia, which is characterised by the entire absence of

the cohimella.

- Op. cit., parti, p. 119. ^ lUygt^ ^f tj^g Geol. of Sussex, p. ICO.

* Geol. Trans., 2d series, vol. iii, p. 204, ^ Geogn. de I'Oise, p. 701.

8 Versteinerungen des Norddeutschen Kreidebirges, p. 26.
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We must also remark that, in a note just published, our able friend M. Alcide

d'Orbigny^ refers to the Caryoplnjllia or Parasmilia centralis as the type of a new genus,

designated under the name of Cyclosmilia, and characterised in the following terms

:

" Cyclosmilia are Parasmilia, in which the loculi are but very little divided by dissepiments,

the growth of the corallum is intermittent, the caHce circular instead of being oval, and

the external costa? distant from each other." Now, with the exception of this last

peculiarity, which is not even met with in P. ceniralis, all these characters may be seen in

every species belonging to our genus Parasmilia, and we therefore can find no reason for

separating from it this new generic division.

2. Parasmilia Mantelli. Tab. VHI, fig. 2, 2 a.

We have as yet seen but one specimen of this species, which appears to be very distinct

from all others. Tt is a small corallum, nearly straight, adherent by a broad basis, regularly

tm'binate, and not very tall ; but being in all probability susceptible of increasing much in

height by progress of age, as is the case with the other species belonging to the same genus.

The costce are narrow, sublamellar, closely set, distinct down to the basis of the corallum,

very echinulate, and somewhat crispate. Those of the primary and secondary cycla are

equally developed, and rather more prominent than the others, especially towards the basis

and the calicular luargin ; the tertiary ones also extend on the basal expansion of the

corallum, but are smaller ; and those of the fourth cyclum begin at a short distance above

the basis, and are very narrow at their lower part. The intercostal furrows are broad, deep,

and divided by small transverse dissepiments, formed by rudiments of an exotheca. Calice

circular; fossula not deep. Columella, as far as we can judge by the specimen here

described, very similar to that of P. centralis. Septa forming four complete cycla ; well

developed, thin, straight, closely set, rather unequal, and presenting well-marked striae

on their lateral surfaces. Height, seven or eight lines; diameter of the calice, nearly five lines.

This fossil differs from the other species belonging to the same genus, and more

especially from P. centralis and P. Fittoni, by its costse, which are equally prominent and

subcrispate, whereas in the latter they are smooth and never sublamellar. It resembles

more closely P. Gravesiana, P. cylindrica, and P. elonyata ; but it differs from them by the

strong granulations of the costse. In P. serpentina the basis is almost smooth, and the

septa do not form so many cycla.

Parasmilia Mantelli was met with in the upper chalk at Bromley in Kent, by our

friend Mr. J. S. Bowerbank.

1 This paper, bearing the title of ' Note sur des Polypiers Fossiles,' and published on tlie 1 0th of

October, 1 849, contains the exposition of the characters of a scries of new genera proposed by M. d'Orbio-nv.

The author assigns to most of these diyisions the date of 184 7, a period at which he appears to have adopted

them in the arrangement of his private collection ; but in referring to them Jiere or elsewhere, we have

considered it proper to quote the year of their publication, which is the only authentic date that could be

made use of if any question of priority should arise concerning them.
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3. Parasmilia Cylindrica. Tab. VIII, fig. 5.

It is not mtliout some hesitation that we inscribe this species in the Ust of our

Parasmiha, for the specimen about to be described is extremely incomplete ; but it does

not present the specific characters of any other species, and although very nearly allied to

P. elongata and P. Mantelli, it appears to differ from both in some esserftial points. The

fragment here alluded to is deficient both in the basis and in the calice, but it appertained

to a tall, nearly cylindrical corallum, that was somevvhat bent. The costce are almost equal,

extremely thin, sublamellar, but not very prominent, subfiexuous, very slightly granulated,

and divided at short intervals by circles of small dissepiments, formed by rudiments of an

exotheca. The intercostal furrows are broad, rather shallow, almost destitute of granula-

tions, and presenting sometimes in the middle a small rudimentary costa. Columella well

developed. Sejjfa forming four complete cycla, not very closely set, somewhat flexuous,

and slightly granulate ; those of the first and second cycla equally developed, and rather

thick ; the tertiary ones smaller and thinner ; those of the fom'th cyclum very small, although

the costse corresponding to them are as large as those of the other cycla. Length, above

two inches ; diameter, about six lines.

This fossil much resembles the Parasmilia elonyata found at Ciply, but differs from it

by the unequal development of the septa belonging to the fij-st two and to the last two

cycla, a mode of structure which does not exist in P. elon(jata. It difi'ers from P. centralis,

P. Fittoni, and P, serpentina, by the delicacy and almost lamellar form of the costae, and

bears greater resemblance to P. Mantelli and P. Gravesiana, from which it may, however,

be easily distinguished by the breadth of its intercostal furrows.

The specimen here described belongs to the Palaeontological collection of Mr. J. S.

Bowerbank, and was found in the upper chalk at Norwich. Another fossil, which we

consider as belonging to the same species, exists in the Poppelsdorf Museum at Bonn, and

was found in the upper chalk at Damp, in Westphaha.

4. Parasmilia Fittoni. Tab. IX, fig, 2, 2 «, 2 b.

Corallum stout, adherent by a somewhat broad basis, immediately above which it in

general becomes very narrow ; elongate, much bent, and ]3resenting at intervals ckcular

•constrictions. Costa broad, closely set, not very prominent, excepting near the basis, down

to which they are quite distinct, rather unequal alternately, and covered with very numerous

and small granulations. Calice cu'cular ; fossula large and rather shallow. Columella well

developed, but very slightly prominent, of a spongy structure, and terminated by a broad

subpapillose surface. Sej^ta forming four complete cycla, rather thin, straight, not very

closely set, slightly exsert, and having but few granulations on their lateral surfaces.
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Those of the second order are nearly as large as those of the first set, and thus produce the

appearance of twelve tertiary systems. Height, from one to two inches ; diameter of the

calice five lines ; its depth, two lines.

This species is easily distinguished from all the other Parasmilia by the great develop-

ment of its columella, which occupies nearly half the diameter of the calice, and by the

spongy structure of this organ. It most resembles T?. centralis, from which, however, it

differs also by its thick form and the greater development of the tertiary costse towards

its basis. The l^readth and delicate granulations of the costse may equally serve to dis-

tinguish it from P. Gravesicma, P. ehngata, P. cylindrka, and P. Mantelli. It differs

from P. serpentina by having an additional cyclum of septa, and by its basis not being

smooth, as is the case in the latter.

This fossil is found in the upper chalk of Norwich, and exists in the collections of the

Geological Society, of the Geological Survey, and of the Museum at Paris. It appears

probable that it has often been confounded with P. ce7itraUs, and that some of the figures

referred to that species may in reality belong to it ; but the engravings here alluded to are

not correct enough to enable us to decide this question.

5. Parasmilia (?) serpentina. Tab. VIII, fig. 3, 3«, 3 h.

It is not without some doubts that we place this fossil in the genus Parasmilia, for in

the unique specimen that has come under our observation, the calice was in so bad a state

of preservation that it was impossible to decide whether the papillee seen near the centre of

that part were fractured septa or remains of pali, or even trabiculse belonging to the

columella. However, the first hypothesis appears most probable, and the general appear-

ance of the corallum is also very similar to that of all the other Parasmilia.

This fossil is almost cylindrical, slender, much elongated, and 1jent ; it presents some

strongly marked circular constrictions, indicative as usual of a certain intermittence in

the progress of its growth. The costie are narrow, straight, rather unequal alternately,

scarcely distinct near the basis, but more prominent towards the upper part of each inflated

ring and near the calice ; the calice is circular. The septa form three complete cycla and

are rather closely set, exsert, and somewhat dilated exteriorly. The columella is well

developed. Length, one inch, seven lines. Diameter of the calice, two lines and a half.

This coral, belonging to Mr. Bowerbank's collection, was found in the upper chalk at

Bromley, in Kent.

It is the only species of Parasmilia in which the fourth cyclum of septa does not exist
;

it is also characterised by its basis not being costulated.
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2. Genus Ccelosmilia (p. xxv.)

C(ELOSMiLiA LAXA. Tab. VIII, fig. 4, 4 a, 4 ^, 4 c.

CoraUum simple, turbinate, slightly bent, rather intermittent in its- growth, and

appearing to have been adherent. Costa distinct from the basis to the cahce, very distant

from each other ; those belonging to the fu-st three cycla subcrestiform ; those of the last

cycluni flat and scarcely visible, delicately granulated and crossed by small horizontal

striae. Calice cii'cular; fossula narrow and rather deep. No columella. Septa forming

fom' complete cycla ; but those of the last cyclum almost rudimentary. The six systems

equally developed. The septa very unequally developed, broad, very exsert ; thin, but

rather less so near the inner margin, presenting a few round granulations on their lateral

surfaces. Those of the first and second cycla united along the lower part of their inner

edge. Height, from one inch to one inch and a half ; diameter of the calice, seven lines.

We have given the generic name of Ccelosmilia to a certain number of Eusmilinee which

we formerly placed in our genus Parasmilia, but which are characterised by the absence

of the columella and the rudimentary state of the endotheca. Parasmilia poctilum,

P. Faifjasi, and P. punctata^ belong to this group, and differ from C. laxa by their costse

being flat and granulated near the calice, whereas in the above-described fossil these parts

are subcrestiform. It is also to be remembered that in Coelosmilia ])oculum and C.Faujasi

the septa form five complete cycla, and that in the last-mentioned species, as well as in

C. punctata, the principal septa are much thicker than in C. laxa. M. Alcide d'Orbigny

has lately discovered in the white chalk of Cesanne a new species which he designates by

the name of Ccelosmilia Edwardsiana, and which differs from C. laxa by its costse being

rudimentary and its septa thinner.

1 See our Monograph of the Astreidee (Ann. des Scien. Nat. 3'°' serie, vol. x). It is possible that our

Coslosmilia punctata may be only a young form of C. Favjasi, but we have not as yet seen a sutRcieut

number of specimens to be able to decide the question.
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CHAPTER IV.

CORALS FROxM THE LOWER CHALK.

The number of British Corals known to belong to this formation is as yet so very

small, that it would be premature to speculate on their mode of distribution. We have

seen but two species, one appertaining to the family of Ocidinidse, the other to that

of Eupsammidaj ; both appear to be peculiar to the lower chalk of England.

Family OCULINID^ (p. xix).

Genus Synhelia (p. xx).

Stnhelia Shabpeana. Tab. IX, fig. 3, 3 a.

Corallum composite, dendroid, with thick, erect branches, forming acute angles with

each other, and presenting on their surface large, non-exsert, cii'cular caUces, which are not

closely set, and are united by rather indistinct, small costal striae. Calices quite superficial,

and presenting scarcely any central depression. Columella assuming the appearance of a

small, obtuse tubercle. Three complete cycla of septa, and in one half of each system two

quaternary septa, of which no homologues exist in the other half. The septa are thick,

very closely set, almost straight, and unequally developed, but those of the second order

differ but little from the primary ones. The upper edge of all is horizontal, and closely

denticulated; towards the columella the denticidatious are rather larger than towards

the calicular margin, and we have not been able to decide whether some of them do

not constitute pah. The lateral surfaces of the septa present oblong transverse granu-

lations, which much resemble incomplete synapticulge, but they are not prominent enough

to meet those of the adjoining septa, and to subdivide the interseptal locuh. The height

of the specimen here described is about two inches and a half, and the diameter of the

calices two lines.

We are as yet acquainted with but two other species that can be referred to our genus

Synhelia ; one is the 8. gibbosa, which was first described by Goldfuss under the name of



54 BRITISH FOSSIL CORALS.

Lithodendron gihhosum^ and which belongs also to the lower Chalk formation, but is found at

Bochum, in Westphalia, and at Blaton, near Mons, in Belgium. It differs from 8. Sharpecma,

by its calices being more closely set ; rather oblong, with a more prominent margin, and

twenty-four nearly equal, very thick septa, separated by an equal number of rudimentary

ones. The other is the Madrepora Meyeri, found by MM. Koch and Dunker in the

Jurassic formation at Elligser-Brinke ; it has deep calices.^

The unique specimen here described appears to have been found in the lower chalk

near Dover, and was kindly communicated to us by Mr. Daniel Sharpe.

Family EUPSAMMIDJ3 (p. li).

Genus Stephanophyli-ia (p. liii).

Stephanophtllia Bowerbankii. Tab. IX, fig. 4, 4 a, 4 h, 4 c.

Stephanophyllia Bowerbankii, Milne Edwards and J. Haime, Monogr. des Eupsaramides,

in Annales des Sciences Naturelles, 3"" serie, Zool.

vol. X, p. 94, 1848.

Corallum simple, resembling, in its general form, a plano-convex lens. Wall

discoidal and horizontal. Costa nixmerous, delicate, nearly equal, closely set by pairs, and

formed by a simple series of granulations, which become the most distinct near the outer edge

of the mural disc. Twenty-four of these costfe begin near the centre of the corallum, and soon

after bifurcate ; the forty-eight costse thus produced soon divide again, in the same manner,

and near the edge of the disc the number of these radiate ridges amounts to ninety-six.

The mural pores are small, not very distinct, and arranged in series in the intercostal

furrows. Calice quite circular, and appearing to be regularly convex, excepting towards

the centre, where there is a slightly-marked, shallow fossula. Columella almost rudimentary,

and formed only by two or three trabiculse, which are often scarcely distinct from the edges

of the sejda. These last-mentioned organs arise from the upper sm-face of the mural disc,

and are thin, especially outwards, closely set, and covered laterally with large, prominent

granulations. They form five complete cycla, and repi'esent six well-characterised and

equally-developed systems. The primary and secondary septae are straight, and extend to

the columella ; their upper edge is arched, or slightly angular. The tertiary septa are also

much developed, and bend towards the secondary ones, to which they become united by

their inner edge, near the columella. The septa of the fourth and fifth orders, constituting

the fourth cyclum, are united in a similar way to the tertiary septa, at about half way from

the margin of the mural disc to the columella, but not exactly at the same point, those of

1 Petref. Germ., vol. i, tab. xxxvii, fig. 9.

- Beitrage zur Kenntniss des Norddeutsclien oolithgebildes, p. 55, tab. vi fig. 1 1, 1837.
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the fifth order being rather longer than those of the fourth order. The septa of the fifth

cyclum are small, thin, low, and unite to the neighbouring principal septa ; those of the

sixth order join the primary ones ; those of the seventh order adhere by their inner and

upper edge to the secondary ones, and those of the eighth and ninth orders to the tertiary

septa ; or, in other words, each element of this fifth cyclum joins the eldest of the two

septa between which it is placed. Lidependently of these junctions, which are normal, and

always take place along the inner edge of the septa, the interseptal loculi are irregularly

divided in some places by the projecting lateral granute of two neighbouring septa

meeting, and becoming cemented together. By this character, as well as by its general

form, this species tends to unite the family of Eupsammidse with the Fungidse.

Height of the corallum, one and a half or two lines ; diameter, three or four lines.

Some specimens, which were probably not adult, were only two lines and a half in

diameter.

This delicate little Coral differs from Stephanophyllia elegans, S. imperialis, and

S. discoides^ by the form of the septa, which do not appear to be angular and lacerated,

as in the three latter species. Stej}kanojj/ij/Uia astreata" differs fi'om it by having a large

fossula and a well-developed columella. It most resembles 8. stiecica / but in this species

the two tertiary septa of each system unite below the columella and the secondary septa,

which consequently do not extend to the centre of the calice ; whereas in 8. Bowerbankii

these tertiary septa, as we have ah'eady stated, adhere to the secondary septa, and these

last-mentioned septa extend to the columella. The Fossil Coral figm'ed by M. von

Hageuow, under the name of Ftmgia clathrata* and found by that geologist in the chalk

formation of Rugen, is evidently very nearly allied to the British species here described
;

but as far as we can judge of it by M. von Hagenow's engraving, it appears to differ from

it by its more elevated form, by the strongly-marked concentric striae visible on the mural

disc, and by its basis being more prominent.

We must also remark, that the section of the genus Stephanophyllia, to which this

species belongs, and to which we applied the name of Lenticular 8tephanophylUa^ has of

1 See our Monograph of the Eupsammidse, Ann. des So. Nat., S""" serie, vol. x.

2 Fimgia astreata, Goldfuss, Petref. Germ., vol. i, p. 47, tab. xiv, fig. 1 (where it is by mistake

designated under the name of Fungia radiata). This species not having been, as yet, well characterised,

we think it may be useful to give a short description of it here. Corallum simple, very short, and having

the form of a plano-convex lens. Calicular fossula circular, and well developed. Costfe very delicate

and not closely set. Septa forming five complete cycla, and appearing to be thin and strongly granulated.

Size very variable ; in the adult, diameter three lines, height about one line. Fossil found at Aix-la-Chapelle,

in Westphalia, and existing in the Museums of Bonn and Paris. All the specimens yet found are in a very

bad state of preservation.

* Monogr. of the Eupsammidae, loc. cit., p. 94.

•* In Leonhard and Bronn's Jahrbuch fiir Mineralogie, 1840, p. 684, tab. ix, fig. 3.

5 Monogr. of the Eupsammidse, loc. cit., p. 94, 1848.
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late been considered by M. Alcide d'Orbigny as deserving to be elevated to the rank of a

genus, and has been named by that author Discopsammia ;^ but M. d'Orbigny has not

pointed out any new characters in addition to those on which this separation was primitively

established in our Monograph, and consequently we see no reason for altering the

classification previously adopted.

Stephanophyllia Bowerbankii is found in the lower chalk near Dover, and does not

appear to differ from some corals which one of us" has lately met with in a bed of chlorited

chalk at Orcher, near le Havre. The specimens here described belong to the collections of

Mr. Bowerbank, Mr. D. Sharpe, and the Geological Society.

^ Note sur les Polypiers Fossiles, p. 10, 1849.

- M. Jules Hairae.
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CHAPTER V.

CORALS FROM THE UPPER GREENSAND.

The class of Polj^pi had not, in all probability, numerous representatives in the seas

where the Upper Green Sand was deposited, for we have as yet seen only four British

species belonging to that formation, and the English geologists do not appear to have met

with many more. Most of these fossils belong to the family of Astreidge, and have been

found at Haldon, at Blackdown, or at Warminster. One of these British species

appears to be identical with a coral described by Goldfuss, and found in the chalk forma-

tion of Essen ; and Mr. Morris has pointed out two others as being referable to species

found in the chalk of Maestricht, but we have not had an opportunity of recognising the

specific identity of these last-mentioned fossils.

Family ASTREIDJi] (p. xxiii).

Tribe EUSMILINtE (p. xxiii).

1. Genus Peplosmilia (p. xxv).

Peplosmilia Austeni. Tab. X, fig. 1, 1 a, 1 b.

Corallum simple, fixed by a broad basis, cylindrical, and surrounded from top to

bottom by a membraniform epitheca, presenting some slight transverse folds. Calice

circular, or somewhat oval ; fossula shallow, narrow, and elongated. Columella well

developed and lamellar. Sejjta appearing to form four well-developed cycla, and a foiu'th

rudimentary one. The primary and secondary ones equal, and diSering but little fi'om

the tertiary ones ; they are all thick, broad, closely set, slightly exsert, not quite straight,

those on one side inclining to the right near the columella, and those of the other side

bending in an opposite direction. A vertical section of this Coral (fig. 1 b) shows that

the septa are granulated on their lateral surfaces, especially near their inner edge, which

joins the columella, and that these granulations form closely-set radiate rows. Dissepi-

ments vesicular, and rather abundant. Height of the coral, one inch and a half; diameter

of the calice, above an inch.

8
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This species is as yet the only known representative of our genus Peplosrailia,' and is

easily distinguished from the other true Eusrailina;, eitlier by its lamellar columella or its

complete epitheca ; it may be considered as a Montlivaltia, having a lamellar columella.

We have seen but one specimen of this fossil ; it was found in the Greensaiid at Haldon,

and presented to the Geological Society by Mr. R. H. C. Austen.

2. Geiiiis Trochosmilia (p. xxiv).

Trochosmilia (?) TUBEROSA. Tab. X, fig. 2, 2 a.

TuRBiNOLiA COMPRESSA, (?) Morris, Cat. of Brit. Foss., p. 46, 1843.

Corallum simple, compressed, even at its basis, cuneiform, subpedunculated, and pre-

senting on each of its lateral edges, at a short distance above the basis, a broad but not

very prominent tuberosity. Cost(B delicate, straight, not prominent, but very distinct from

the basis upwards, closely set and somewhat unequal. Calice elliptic and horizontal ; its

small axis only half the length of the long axis. Fossula narrow, rather shallow, and

elongated. No columella. Septa forming five complete cycla ; very thin, straight, closely

set, and delicately granulated laterally; those of the first and second cycla nearly equal in

size and larger than the others, so as to produce the appearance of twelve systems ; those

of the fifth cyclum very small. Height, seven lines ; diameter of the calice, eight lines by

four.

The above-described specimen was found in the Greensand of Blackdown by our al.ile

friend Mr. J. S. Bowerbank. We have not, as yet, been able to ascertain the existence of

dissepiments in the interseptal locuh, and consequently are not quite sure that it belongs

to the genus Trochosmilia ; if these parts do not exist it must be referred to the family of

the Turbinolidse, but we have not had the materials necessary for deciding that question.

We shall therefore only add here, that this coral differs from the other species of Trocho-

smilia described in our ' iMonograph of the Astreidai' by the existence of the lateral tubero-

sities, and the basis presenting scarcely any traces of adherence.

It is probably this fossil which ]\Ir. Morris referred to the Tiirbinolia compressa of

Lamarck, and mentioned as existing in the Greensand of Blackdowii. T. compressa belongs

also to our genus Trochosmilia, and is found in the Greensand at Uchaux in the South of

France, but differs from T. tubcrosa by its general form.

^ The fossil described by M. JVlicbeliii under the uame of Anthophyllum detritum (Icon. Zooph., tab. x,

fig. 1) might at first sight be supposed to belong to this genus, for it presents some appearance of a lamellar

columella ; but that is owing to the presence of some extraneous matter adhering to the specimen figured by

M. Michelin, and although the epitheca does no longer exist in this fossil, we have no doubt that it is in

reality a Montlivaltia.



CORALS FROM THE UPPER GREENSAND. 59

Tribe ASTREIN.^ (p. xxxi).

Genus Parastrea (p. xliii).

Parastkea stkicta. Tab. X, fig. 3, 3 a.

Corallum composite, forming a mass not very tall, and slightly convex on its upper

surface. Calices seldom circular, in general oblong or irregularly polygonal, projecting

very little, and having always distinct margins. CosfcB delicate, closely set, nearly equal,

almost horizontal, nearly straight or slightly bent, and united by their extremity to those of

the neighbouring corallites, which, however, remain ch'cumscribed by a small furrow.

Calicularfossula shallow. Columella of a dense tissue, subpapillose, and not much developed.

Septa thin, broad, closely set, terminated by a series of calicular dentations, the last of

which (towards the columella) appears to be more developed than the others ; the number

of these septa seldom exceeds forty, and they are rather unequal. Walls thin, but well

developed. Diameter of the calices, usually between two lines and two lines and a half

;

distance between the calices, at least half a line.

This species, found in the Greensand at Blackdown, is characterised from a specimen

belonging to the Geological Society ; it differs from all the previously described Parastrea

by the approximation and delicate structure of the septa.

Mr. Morris mentions, in his ' Catalogue of British Fossils,'^ two other species which

have been found by M. Austen in the Greensand at Haldon, and which belong to the family

of Astreidge. M. Austen considers the one as being identical with the Maestricht

fossil coral described by Goldfuss under the name of Astrea clec/ans^ and he refers

the other to the Astrea escharoidci of the same author*. We regret not having had

an opportunity of examining these fossils.

^ Loc. cit., p. 31.

- Petref. Germ., vol. i, tab. xxiii, fig. 6.

3 Goldfuss, op. cit., tab. xxiii, fig. 2 ; fossil from Maestricht.

^ Austen, on the Geol. of the South-east of Devonshire, Trans, of the Geol. Soc, Second Series, vol. vi,

p. 452.
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Family FUNGIDiE (p. xlv).

Genus Micrabacia (p. xlvii).

MiCRAEACiA coRONULA. Tab. X, fig. 4, 4 a, 4 b, 4 c.

Cyclolites, W. Smith, Strata identified by Organic Fossils, p. 12; Greensand, p. 15, 1816.

FuNGiA COKONULA, GolJfuss, Petref. Germ., vol. i, p. 50, tab. xiv, fig. 10, 1826.

— — F.A.R(eme);D\e Verstein. des Norddeutscbeu Kreidegebirges, p. 25, 1840.

— — Morris, Cat. of Brit. Fossils, p. 38, 1843.

FuNGiA CLATHRATA (?) Geinitz, Grundriss der Versteiueruugskuude, tab. .xxiii, fig. 2, 1849.

Corallum simple, lenticular, short ; its under surface horizontal or slightly concave ; its

upper surface somewhat convex. Mm-al disc completely naked and regularly perforated

by small intercostal pores. Costce closely set, almost straight, equally narrow, not pro-

minent, and but slightly echinulated ; only twelve of them arise in the centre of the disc,

but these soon bifurcate, and the twenty-four costse so formed soon divide again ; at about

half the distance from the centre to the circumference of the disc each costa bifiu-cates once

more, and the two terminal costaj so formed are grouped two by two towards the periphery

of the disc. The granulations which form all these costse are not very distinct, and are

arranged in single lines. Calicularfossula small and not very deep, but well marked and

rather elongated laterally. Columella very small, oblong, and subpapillose. Septa forming

five complete cycla, and corresponding to the intercostal spaces ; those of the last cyclum

quite rudimentary; the others tall, thhi, straight, and united by sub-spiniform trabiculae.

Those of the first cyclum larger than the others, and augmenting slightly in thickness

towards the middle ; the secondary ones almost as large ; all delicately denticulated along

their upper edge, and much thinner towards iheir outer and inferior angle than in any

other part. Diameter, three or sometimes four lines ; height, one line and a half.

The above-described fossils were found in the Greensand at Warminster, in Wiltshire,

and according to William Smith, who was the first author that mentions this fossil,

are also met with at Chute Farm and Puddle Hill, near Dunstable.

By an attentive conqoarison wth the specimens described by Goldfuss, and belonging

to the PoppelsdorfF Museum at Bonn, we have ascertained the specific identity of this

British Coral with the Fungia coronula found in the chalk of Essen. Specimens exist in

Mr. Bowerbank's cabinet, and in the collections belonging to the Geological Society,

the Museum of Paris, the Museum of Bonn, and M. Defrance at Sceaux, who has

designated it by the unpublished name of Fungia duhia.
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CHAPTER VI.

CORALS FROM THE GAULT.

The Fossil Corals coutaiiied in the Gault are more numerous than those imbedded in

the upper greensand and the lower chalk. ]\Iost of them belong to the family of

Turbinolidae, and the principal localities where they have been met with in England are

Folkstone and Cambridge.

Family TURBINOLIDAE (p. xi).

Tribe CYATHININ^E (p. xii).

L Genus Cyathina (p. xii).

Cyathina Bowerbankii. Tab. XI, fig. 1, \a, \b.

Cyathina Bowerbaxkii, Milne Edwards and J. Haime, Monogr. Turbin., in Ann. des S'c.

Nat., 3'" serie, vol. ix, p. 292, 1848.

Coi'allum simple, elongated, tm-binate, very narrow, and slightly bent near the basis,

which does not appear to have expanded much. Wall quite naked. Cosfce almost flat,

distinct from the basis, or nearly so, covered with small granulations, nearly equal, and

showing a slight tendency to form binary groups. Calice circular. Columella not nmcii

developed, and composed of twisted blades. Septa forming four complete cycla; very

thin, but slightly granulated, and rather unequal. Those of the last cyclum very little

developed, and the tertiary ones rather thickened towards the inner edge. Pali corre-

sponding to the penultimate cyclum of septa, and rather broad. Height of the coral,

eight or nine lines ; diameter of the calice, three lines and a half.

This fossil was found in the Gault at Folkstone, by our friend Mr. Bowerbank. All

the specimens that we have seen were very incomplete, but some showed all the principal

characters represented in the figures which we have given.

C. Bowerhanhii is easily distinguished from C. Smitldi and C pseudoturbinoUa, by not

having a fifth cyclum of septa. It differs also from C. arcuata by the delicacy of its septa,

and from C. Guaxlulpeims by the circular form of its calice, and its round columella.
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C. cylindrica, C.Breda, and C'.Koninckii, have only six large j!?«/«, whereas in C. Bowerhanlcii

the number of these organs amounts to twelve. C. Iccvigata^ differs from the above-

described species, by the pali being narrow, and very thick, and C. Beheyana by the

existence of a well-marked epithecal band near the calice.

M. Alcide d'Orbigny has, in a recent publication," referred to this species as the type

of his new genus Jmbloci/afhus, which he defines as being Cyatlnna, with a circular calice

and a round columella. He adds that Amblocyathus is a lost genus, and contains three

fossil species belonging to the Neocomian and Albian^ strata. We must, however, beg

leave to remark, that the two above-mentioned characters are met with in almost every

species of our Cyathina, and most especially in C. ci/afJius, which is the type of the genus

Cyatlnna, and is actually living in the IMediterranean sea. Only two of the species

referred to the genus Cyathina in our ' ]\Ionograph of the Turbinolidse' present a slightly

oval calice and a transversal columella

—

C. 2}seudoturbinoKu and C. Guadulpensis. In

C. SmitJiii the columella is oblong, but the calice is circular, or nearly so. If it be con.

sidered necessary to separate the Cyathina with a circular calico from those that have an

oval calice, it would therefore be more proper to give a new generic name to the latter, and

not to change the denomination of the group containing the very species for which

Ehrenberg first established the genus Cyathina. But this innovation, proposed by

M. d'Orbigny, appears to us as being in every respect unnecessary, for the slight deformation

of the calice and the columella which forms the sole basis of the new generic division, can

hardly be considered as characters of sufficient value; species that differ in no other

respect are often found to vary in this way, and even specimens belonging to the same

species sometimes differ much in the form of the calicular margin. Thus, although the

calice is circular, or nearly so, in most specimens of C. cyathis and C. Sniif/iii that are met

\nth, we have seen some that were compressed, and had the calice as oval as in C. pseudo-

turhinolia and C. Guadulpensis ; similar deviations from the normal form are also to be

met with in the columella; in C. SniUJiii, for example, this organ is sometimes quite

circular, although it is in general oblong. Differences of this kind, when not more marked

than is the case among the various species of Cyathina, can therefore scarcely be deemed

important enough to characterise generic divisions ; and, as in the present case, they do

not appear to coexist with any other structural peculiarity, we see no reason for admitting

the new genus Amblocyathus.

1 Tab. ix, fig. 1.

2 Note siir des Polypiers Fossiles, Paris, 1849.

^ M. d'Orbigny eniploy.s the name oi Albiuti formation to designate the Gault.



CORALS FROM THE GAULT. 03

3. Genus Cyclocyathus (p. xiv).

Cyclocyathus Fittoni. Tab. XI, fig. 3, 3 a, 3 b.

Corallum simple, discoidal, short ; mural disc horizontal, or slightly concave, and pre-

senting in its centre a small, irregular cicatrix, indicative of its primitive adherence.

Epithcca very thin, presenting some shglit concentric striae, and not preventing the i-adiate

costae from being visible. These are straight, and not very prominent ; but those of the

first and second order are well marked. The edge of the mural disc is thin, and slightly

prominent. The upper or calicular surface of the corallum is rather convex externally,

and concave towards the centre. The fossula is shallow, but large, and well marked.

Columella fasciculate, well developed, and terminated by a broad, papillose surface. Septa

forming four complete cycla. The six fundamental septal systems distinct, but the septa

of the second order not differing much from those of the first order. All the septa well

developed, straight, rather thick exteriorly, arched above, and granulated laterally ; their

outer edge somewhat crenulated, granulose, slightly concave near the mural disc, and pro-

jecting a little towards the upper part. Pali well developed, very distinct from the septa,

and corresponding to those of the third cyclum. Height of the corallum, two or three lines

;

diameter, in general not more than five or six lines.

This fossil is the only known species of the genus CtjclocyatJais ; its form renders it

very remarkable. It has been found in the Gault at Cambridge, Drayton, West Mailing,

and Folkstone, but appears to be most abundant in the last-mentioned locality. The

specimens here described belong to the collections of the Geological Society, of Mr.

Bowerbank, and of INIr. D. Sharpe.

3. Germs Trochocyathus (p. xiv).

1. Trochocyathus conulus. Tab. XI, fig. 5, 5 «.

Cakyophyllia conulus, (?) PhiVips, Illiist. of tlie Geol. of Yorkshire, tab. ii, fig. 1, 1829.

(A rougli figure without any description.)

— — Michelin, Mem. de la Sec. Geol. de France, vol. iii, p. 9A, 1838.

TuRBiNOLiA coNLLUS, Michelin, Icon. Zooph., p. i, pi. i, fig. 12, 1840.

Trochocyathus conulus, Milne Edwards and J. Haime, Mouogr. des Turbin., .\nn. des

So. Nat., 3""serie, vol. ix, p. 306, 1848.

Corallum simple, turbinate, rather elongate, straight or slightly bent, and pedicellated.

JFall presenting in general some slight traces of an incomplete epitheca. Costa simple,

distinct from the basis, closely set, delicately granulated, not very prominent, and alternately
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of unequal size towards the calicular edge. Calice almost circular, or somewhat oval aud

shallow. Columella fascicular, well developed, not prominent at its apex, and terminated

by ten or fifteen papillae of equal size. Sqita forming four complete cycla and six well-

marked, equally developed systems, in which, however, the secondary ones differ but little

from those of the first cyclum. The septa are slightly exsert, closely set, unequal, and

rather thicker outwards than towards the columella. Pali narrow and unequal; those

corresponding to the tertiary septa broad and rather stout ; the others, and most especially

those corresponding to the primary septa, narrow and thinner. Height of the corallum,

seven or eight lines ; diameter of the calice, almost seven lines.

This species belongs to the first section of the genus Trochoeyathus {T. simjjlices), and

diifers from T. impari-2Mrtitus^ and T. BeUh)(jlienanus by not having a fifth cyclum

of septa
; its general form distinguishes it from T. mitratus,^ T. crassus, T. simjjlew, and

T. costulatus, -which are all short, broad, and curved ; and from T. elongatm, T. Komnckii,

and T. gracilis, which are much elongated, curved, and very narrow towards the basis. It

appears to resemble most, especially by its general form, T. ciqnda^ which is also conical

and straight, but this last-mentioned species differs from it by the thickness and strong

granulations of the septa, and by the breadth of the basis.

Trochocyatlms conulus appears to have been very widely spread in the seas where the

Gault formations were deposited. The specimens which we most particularly studied were

' See our Monograph of Turbinolidse, loc. cit., p. 30".

- Since the publication of our Monograph of the Turbinolidee (in 1848) we have recognised that the

fossils from Tortona, which M. Michelotti designates under the name of TurbinoUa pHcata, do not differ

specifically from the specimens existing in the Poppelsdorf Museum under the name of Tiirliinolia mitrata,

Goldfuss. As we already expected, the latter specific name must therefore be substituted for the one

employed by M. Michelotti, and M. Michelin.

' This new species, designated under the name of TurbinoUa cujmla, by M. Alex. Rouault, (Bulletin

de la Soc. Geol. de France, 2""' serie, vol. ix, p. 206, 1848), was found by that geologist at Bos d'Arros, in

the department of the Lower Pyrennees, and does not appear to differ from a fossil which exists in the

collection of M. Nyst, and was found in the Eocene formation at Lacken, near Brussels. Ti-ochoctjathus

cvimla belongs to the first section of our genus Trachocyathus, and presents the following characters :

Corallum straight, or almost so, subturbinate, but short, and having a broad peduncle, but not remaining

adherent in the adult state. Costca distinct from the basis, straight, unequally developed alternately,

rather prominent, especially near the cahce, granulated and striated transversely ; rudimentary costse, that

do not correspond to any septa, are seen in the intercostal furrows. Calice circular; fossula not deep.

Columella crispate, well developed. Septa forming three complete cycla, and in general a fourth incom-

plete cyclum in one half of three of the systems ; exsert, rather unequal, strong, and presenting on their

lateral surfaces large prominent granulations, which are arranged in lines nearly parallel to the upper edge.

Pali thick, strongly granulated, and unequal ; those corresponding to the tertiary septa the largest in the

half sj'steras where the septa of the fourth cyclum exist, and those corresponding to the secondary septa

most developed in the other part of the calice. Height of the corallum, three lines ; diameter of the calice

almost as much. By the strong granulations of the septa, and the breadth of its basis, this species tends to

establish a transition between the genus TrocJiocyatJuis and the genus Paraeijathus.
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found near Cambridge, in England ; at Gatis de Gerodot, Dienville, near Brienne (department

of the Aude), and Etrepy (department of the Marne), in France. Other specimens, which

in all probability belong also to this species, are designated in M. Michelin's collection as

having been found at Novion-en-Porcien ; at IMacheromenil, in the Ardennes, and at the

Perte du Rhone, in the department of the Ain ; but we suspect that some mistake may have

been made in the labelhng of the specimen which is designated in the same collection as

belonging to the chalk of Toiunay, in Belgium. We must also add, that the fossil designated

by Professor J. Phillips under the name of Turhinolia conulus was found by that eminent

geologist at Speeton, in Yorkshire ; but its characters are not sufficiently well known for us

to be able to identify it with the above-described species, specimens of which exist in the

collections of the Geological Society, of the Museum at Paris, and of MM. d'Orbigny,

Michelin, and Milne Edwards. •

M. Al. d'Orbigny has lately given the name of Aplocyathus' to those species of our

genus Trochocyathus in which the cahce is circular. If this new generic division was

adopted, the species here described would be referred to it ; but that is not, in om* opinion,

advisable. The calice, which is quite cii'cular in a great many species of om- genus

Trochocyathus, becomes slightly elongated in some, quite elliptical in others, and not only

would the line of separation be difficult to establish between these different forms, but

certain species which are evidently most closely allied by all their other organic

characters, would be separated generically in the classification proposed by M. d'Orbigny.

We camiot, therefore, adopt his views in this respect ; but, in justice to that distinguished

palccontologist, we must remark that the species" chosen by him as the type of his

genus Jj)Ioci/afJiiis difiers much in its general aspect from most species of our genus

Trochocyathus, and, when more completely known, may be found to present characters of

sufficient value to authorise the establishment of a separate generic group, which must

then be so defined as not to comprehend T. conulus, nor most of the other species that

have a circular calice.

2. Trocuocyathus Harveyantjs. Tab. XI, fig. 4, 4 a, 4 b.

Trochocyathus Harveyantjs, Milne Edwards and J. Haime, Monogr. des Turbinolides, in

Ann. des Sc. Nat., 3"" serie, vol. ix, p. 314, 1848,

Corallum simple, straight, short, almost hemispherical, and terminated by a very short

peduncle, the basal surface of which is concave. Costce distinct from the basis, and

delicately striated transversely ; the primary and secondary ones very prominent and sharp
;

those of the third cyclum well developed along the upper half of the wall, but those of

the fourth cyclum very small and obscure. Calice cii'cular and fiat; fossula shallow.

Colmndla well developed and papillose. Se2Aa forming four complete cycla ; exsert, thin,

' Note sur des Pulypiers Fossiles, p. 5, 1849. - The Trochocyathus armatus.

9
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broad, straight, graniJated laterally, unequally developed, but not differing ranch in the

first and second cycla. Pali corresponding to the septa of the first three cycla, rather

narrow, and unequally developed in an inverse tatio to the corresponding septa ; no pali in

the radii of the septa belonging to the fourth cyclum. Height of the corallum, three lines

;

diameter of the calice, four lines.

This species belongs to the fourth section of our genus Trochocyathus (T. breves), and

consequently its characters need not be compared with those of the various species belonging

to the sections of the T. simplices, T. cristati, and T. muUistriati, the description of which

may be found in our ' Monograph of the Turbinolidae.' It differs from T. obesus, T. armatus,

and T. perannatus} by not having any costal spines, and from T. Michelini by the costae

being distinct down to the basis, and by its general form being less depressed. It appears

to be most closely allied to the fossil which we shall next describe under the name of

Trochocyathus (?) Koniffi, but is of a more slender form.

T. Harveyamis was found in the Gault at Folkstone, the birthplace of the illustrious

physiologist to whom we ha\'e dedicated this species. The specimens here described belong

to the collections of Mr. Bowerbank and Mr. D. Sharpe.

3. Trochocyathus (?) Konigi.

Ti:rbinolia Konigi, Mantell, lUust. of the Geol. of Sussex, p. 85, tab. xi.\, figs. 22, 2-J,

1822.

— — Fleming, British Animals, p. 510, 1828.

— (trochocyathus?) Konigi, Milne Edwards and J. Haime, Monogr. des Turb.,

in Ann. des Sc. Nat., 3"" serie, vol. ix, p. 335, 1848.

The specimens of this fossil figured by Mr. Mantell, and those which we have seen in

the collections of ]\IM. d'Orbigny and Michelin, are in a very bad state of preservation,

^ This species, which has been lately designated under the name of Turbinolia perarmata by

M. Talavignes, but has not yet been described, and has been given to us by that geologist, was discovered

at Fabresan, in the department of the Aude. M. Alex. Rouault has since then met with the same species

at Bos d'Arros in the Lower Pyrennees. (See Bull. Soc. Geol., 2""" serie, vol. v, p. 206.) It may be

recognised by the following characters :

Corallum very short, subdiscoidal ; its under surface flat and almost smooth ; sometimes adhering to a

small shell. Costa distinct near the calice, projecting very little, closely set, almost equal, and delicately

granulated ; those of the first cyclum not differing much from the others, but bearing, at a short distance

from the calicular edge, a strong spiniform appendix, which is rather compressed, extends outwards, and

presents, on its under edge, a small pointed tubercle. Calice circular. Septa forming four complete cycla

and six equally developed systems ; closely set, rather exsert, thin, and unequally developed ; but those of

the second cyclum differing very little from the primary ones. Pali narrow and rather thick. Height of

the corallum, one line and a half; diameter of the calice, two lines and a half. Fossil from the Nummulitic ,

formation at Fabresan and Bos dWrros.
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and have lost their walls ; we are, therefore, unable to charactei'ise the species with

any degree of precision, and it is with much doubt that we refer it to the genus

Trochocj'athus, for we are not as yet sufficiently satisfied as to the existence of pali.

M. Michelin is of opinion that these fossils are merely specimens of Trochoci/athus comdus

with their basis worn away. They are of a couico-convex form, and are broader in

proportion than T. Hancyanus, to which they bear, however, great resemblance. Their

height is about four lines, and their diameter a little more. We have not considered

it necessary to give a new figure of these corals, for the specimens in OW' possession do not

show anything more than those represented in Dr. Mantell's plates.

The specimens that we ha\'e had an opportunity of examining were found in the Gault at

Folkstone, in the environs of Boulogne-sur-]\Iei', at Wissant, at Lcs Fiz, near Charaounix,

and at the Perte du Rhone, in the department of the Ain. According to Dr. Mantell the

same species is met Avith at Lewes in Sussex, and Godstone in Sm'rey, at Mailing in

Kent, in Cambridgeshii'e,^ at Ringmer, and at Bletchiugley."

Trochocyathus (?) Warburtoni.

We are inclined to think that a cast found in the Gault of Cambrido;eshirc bv

Mr. H. Warburton, and presented by that gentleman to the Museum of the Geological

Society, must belong to a distinct species of Trochocyathus. It is about six lines in

height, and seven in diameter ; the number of septa is forty-eight. For the sake of

convenience we have given a specific name to it, but we are not able to characterise it.

4. Genus Bathtcyatiius (p. xiii.)

Bathycyathus Sowkrbyi. Tab. XI, fig. 'l, la.

B.vTHYCYATHUs SowERBYi, Millie Edwards oxiA J. JIaime, Moiiogr. des Turbinolides, Ann.

des Sc. Nat., 3"" serie, vol. i.x, p. 295, lb48.

Corallum simple, adherent by a broad basis, straight, tall, compressed, and having its

lateral edges somewhat prominent. Wall delicately granulated. Costce not very distinct

in the lower half of the corallum, but becoming rather prominent higher up, especially

those of the first and second orders. Calice elliptical and horizontal, the relative length

of its long and short axis varying much (in one specimens 100 : 170, and in another

= 100:250). Fossida narrow, and appearing to be deep, but completely filled up with

extraneous matter in all the specimens that we have seen, so as not to enable us to obtain

any knowledge respecting the columella and the pali. It is therefore with some uncertainty

that we refer this species to the genus Bathycyathus, and in doing so we have been guided

' Geol. of Sussex. - Trans, of the Geol. Soc, s. 2, vol. iii, p. 210.
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only by cliaracters of secondary value, which agree, however, very well with those of the

other Corals belonging to the same generical division. Septa forming four complete cycla

;

exsert, thick exteriorly, but thin inwardly, and presenting but few granulations on their

lateral siu-faces. Those of the second cyclum almost as large as the primary ones ; the

tertiary ones but little developed, although they correspond to large costse, and not as tall

as those of the last cyclum, which are grouped very closely on each side of the primary and

secondary ones. Height of the coraUum, one inch two or three lines
;
great diameter of

the calice, six or seven lines.

The genus Bathycyatlms contains two other species, which are both recent : B. CMlensis^

and B. Indicus,~ which differ from B. Soioerbp in having an additional cyclum of septa,

the calice arched, and the costse more developed near the basis. We have seen but two

specimens of this fossil ; one, belonging to the collection of Mr. D. Sharpe, is catalogued

as having been found in the Gault near Folkstone ; the second, belonging to the museum

of the Geological Society, is referred with doubt to the upper greensand of Kidge, in

Wiltshire.

Family ASTREIDtE (p. xxiii).

Tribe EUSMILINiE (p. xxiii).

1. Genus Trochosmilia (p. xxiv).

Trochosmilia sulcata. Tab. XI, fig. 6, 6 «, 6 b.

Corallum simple, tm-binate, straight, tall, much compressed, subpedicellate, and ap-

pearing to be free. Wall presenting on each side two deep longitudinal furrows. Costce

distinct from the basis, slightly prominent, closely set, and unequal, especially towards their

upper end. Calice elliptical, sublobulated, and slightly arched ; its long and short axis in

the proportion of 100:200. Fossula very narrow, elongated, and not very deep. No

columella. Septa forming four cycla or more, rather unequal, closely set, thin, and slightly

exsert. Dissepiments not numerous. Height of the corallum, nearly one inch ; diameter

of the calice, six or seven lines by three ; depth of the fossula, two Unes and a half.

We have seen but one specimen of this fossil, which, although somewhat weather-worn,

appeared sufficiently distinct from all other species to authorise us in giving it a peculiar

specific name. It differs from Trochosmilia dichjmci' by its cahce being straight, and not

^ See our Monograph of TurbinoliJse, tab. ix, fig. 5.

- Loc. cit., tab. ix, fig. 4.

^ Turbinolia didyma, Goldfuss, Petref. Germ., vol. i, tab. xv, fig. 11.
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beut in two ; from T. Boissyana, T. Patula} T. cernua, and T. crassa,' by being sub-

pedicellated, and not adherent in the adult state ; from T. irregularis, T. corniculum,

T. Faujasii, T. GervuUii, and T. uricornis? by being strongly compressed quite down to

the basis and from T. Saltzhuryiensis, T. cuneolus, T. compressa, T. complanata,

T. Basochesii, and T. fuherosu, by the existence of the above-mentioned four deep mural

fm'rows. By theii- general form, all these corals much resemble many species belonging

to the division of Cyathininae, but diflFer from them, and from all other Turbinolidse, by

having interseptal dissepiments.

This fossil was found in the Gault at Folkstone, Ijy Mr. Bowerbank.

The LiTHODENDRON GBACiLE, Goldfuss/ is mentioned by Mr. Morris^ as having been

found in the Gault of Kent, but as yet we have not met with any specimens of that species

in any of the British palaeontological collections.

1 See our Monogr. des Astreides, Aun. des Sc. Nat., 3"''serie, vol. x, p. 236.

- We here designate, under the name of Trochosmilia ci-assa, the fossil described by M. Michelin under

the name of Turbinolia cernua, Goldfuss, and by ourselves as TrochosmiHa cernua ; for, on comparing it with

the specimens previously described by Goldfuss under the name of Turbinolia cernua, we have ascertained

that they are not specifically identical.

The species which must retain the name first applied by Goldfuss presents the following characters

:

Corallum pedicellated and strongly compressed quite from the basis. CosttB thin, alternately unequal

;

the larger ones rather prominent and somewhat lamellar. Calice arched and elongated in the proportion

of 100:230. Septa thin, very closely set, and presenting on their lateral surfaces a great number of

granulations arranged somewhat regularly in convex lines parallel to the upper edge. Forty-eight principal

septa, separated by an equal number of small ones ; some indications of an additional rudimentary cyclum.

Height of the corallum, one inch and a half; long diameter of the calice, twelve lines ; short axis, five lines.

(The figure given by Goldfuss, tab. xv, fig. 8, is not quite accurate.)

Monogr. des Astreides, loc. cit.

' Petref. Germ., vol. i, tab. xiii, fig. 2.

'' Catalogue of British Fossils, p. 40.
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CHAPTER Vll.

CORALS FROM THE LOWER GREEN SAND.

The remains of true Polypi are very rare in this part of the British geological strata

;

the fossil which Mr. Lonsdale has lately described under the name of Choristopetalum impar}

and which was found in the lower greensand at Atherfield, does not appear to us to

belong to this class, and is, in om- opinion, a Bryozoon. We have as yet met with but

one species of Zoantharia, which can be referred with any degree of certainty to this

formation.

Family STAURID^ (p. Ixiv).

Genus Holocystis (p. Ixiv).

HoLOCYSTis ELEGANS. Tab. X, fig. 5, 5 a, 5 b.

AsTREA, Fitton, On the Strata bL4o\v the Chalk, in GeoL Trans., s. 2, vol. iv, p. 352, 1843.

AsTREA ELEGANS, Fitton, in Quarterly Journ. Geol. Soc, voL iii, p. 296, 18-17.

Cyatiiopiiora (?) ELEGANS, Lonsdale, Proceed, of the Geol. Soc., vol. v, part i, p. 83, tab. iv,

fig. 12, 15, 1849.

Corallum complex, astreiform, constituting a convex mass, and augmenting by extra

calicular gemmation ; the young individuals being produced at the point of junction of the

surrounding calices. Corallifes somewhat prismatic, and cemented together laterally,

either by the direct union of their walls, or by means of the costas, which are thick, and in

general pretty well developed. Calices subpolygonal, separated in general by a simple but

thick mural ridge ; sometimes by walls that remain distinct, and are in their turn separated

by a small intermm'al furrow. Fossula deep. Columella very small, and appearing to be

styliform. Sejifa forming three complete cycla, and four well-characterised systems. The

four primary ones much more developed than the others, reaching almost to the centre of

the fossula, and giving to the calice a crucial character, which is never met with in Astreidte,

Oculinidse, Turbinolidse, &c. The septa are slightly exsert, closely set, thick exteriorly,

and very slightly granulated laterally ; they appear to have undivided edges, and they

differ much in size, according to the cycla to Avhich they belong. The interseptal dissepimetth

are simple, horizontal, or slightly convex, and jjlaced at the same level in the different loculi,

1 Proceedings of the Geol. Soc, vol. v, part i, p. ()9, tab. iv, figs. 5 to 11, 1849.
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so as to constitute by their union a series of complete tabulae, subdivided by the primary

septa, and distant from each other about one fifth of a line. Exothecal dissepiments much
resembling the preceding ones. Diameter of the calices, and depth of the fossula, about

one line and a fourth.

Fossil from the lower greensand at Redhill cutting, Atherfield, in the Isle of AVight,

and at Peasemarsh.

The specimens here described belong to the Museum of the Geological Society, and had

been named by Mr. Lonsdale. The propriety of establishing a new generical division for

this remarkable coral, was very judiciously pointed out by that indefatigable palaeontologist

;

but, guided by reasons which we do not quite understand, he refers, with a sign of doubt,

this same species to the Cyaihophora of M. Michelin, a genus which, in our opinion, does

not differ from true Stylina. The genus Holoci/stis differs from om- genus Stauria by its

extra calicular gemmation, and its costulated walls. It is the most modern representative'

of the great division of Zoantharia rugosa, which becomes predominant in the Palseozoic

formations, and is principally characterised by the tendency to a quadrate arrangement of

the constituti\'e parts of the CoralUtcs, whereas in the other sections of Zoantharia, six is

the fundamental number of the radiate organs.
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TAB. VIII.

CORALS FROM THE UPPER CHALK.

Parasmilia centralis (p. 47).

Fig. 1. A young specimen; natural size.

1 a. The same, magnified to show the structure of the wall.

1 h. Vertical section, magnified, so as to show the structure of the columella, the

dissepiments, &c.

1 c. Calice, magnified ; 1, septa of the first cyclum ; 2 secondary septa ; 3, septa of

the third cyclum ; 4, 5, septa of the fourth and fifth orders, constituting the

foiirth cyclum.

\ d,\e. Specimens remarkable by their great length.

Parasmilia Mantelli (p. 49).

Fig. 2. Side view of the corallum ; natm'al size.

2 a. The same, magnified.

Parasmilia serpentina (p. 51).

Fig. 3. Side view of the corallum ; natural size.

3 a. Calice, magnified.

3 h. Portion of the wall, magnified.

Ccelosmilia laxa (p. 52).

Fig. 4. Side view of the corallum ; natural size,

4 «. A specimen, the growth of which has been intermittent ; natm'al size.

4 h. The specimen No. 4, magnified, to show the structure of the waU.

4 c. Calice, magnified.

Parasmilia cylindrica (p. 50).

Fig. 5. Side view of the coraUum; natural size.









TAB. IX.

CORALS FROM THE UPPER CHALK.

Cyathina l^vigata (p. 44).

Fig. 1, la, Id. Specimens of different forms ; natural size.

1 c. Calice of the specimen fig. 1 , magnified. It is to be remarked that in this

specimen there are only nine pali ; these organs not existing in the half

systems, where the septa of the fom'th cycliim are not developed.

1 d. Cahce of the specimen fig. 1 i, magnified, and showing the twelve pali and

the complete fourth cyclum of septa.

Parasmilia Fittoni (p. 50).

Fig. 2. Side view of the corallum ; natm-al size.

2 a. Specimen of a different form, magnified to show the structure of the wall.

2 d. Calice, magnified.

CORALS FROM THE LOWER CHALK.

Synhelia Sharpeana (p. 53).

Fig. 3. A branch of this compound corallum ; natural size.

3 a. Portion of the same magnified.

Stephanophyllia Bowerbankii (p. 54).

Fig. 4. Calicular surface ; natural size.

4 a. Side view of the same, magnified.

4 b. Cahce, magnified.

4 c. Mural disc, magnified.
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CORALS FROM THE UPPER GREENSAND.

Peplosmilia Axisteni (p. 57).

Fig. 1 . Restored figure of the corallum ; natural size.

1 a. Calice ; natural size.

1 ^. A broken specimen, showing part of the epitheca, the columella, and the

structure of the septa.

Trochosmilia tuberosa (p. 58).

Fig. 2. Side view of the corallum ; natm'al size.

2 a. Cahce, magnified.

Parastrea stricta (p. 59).

Fig. 3. A mass of this compound corallum; natural size.

3 a. Portion of the cahcular surface, magnified.

MiCRABACIA COBONtlLA (p. 60).

Fig. 4. Cahcular smface ; natural size.

4 a. Side view, magnified

4 h. Cahce, magnified.

4 c. Mural disc, magnified.

CORALS FROM THE LOWER GREENSAND.

HoLOCYSTIS ELEGANS (p. 70).

Fig. 5. A globose mass of this compound corallum ; natural size.

5 a. Portion of the calicular surface, magnified.

5 h. Vertical section, magnified, of the visceral chambers in which the septa have

been partly cut away, in order to show the tabular arrangement of the

dissepiments.
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CORALS FROM THE GAULT.

Cyathina Bowerbankii (p. 61).

Fig. 1 . A weather-worn specimen ; natural size.

1 a. A specimen showing the wall, but not the calicular margin.

1 h. Horizontal section made near the calice, and magnified, to show the position

of the pali, &c.

Bathycyathus Sowerbyi (p. 67).

Fig. 2. Side view of a specimen, magnified, so as to show the structure of the wall.

The line placed on the side shows the natural size of the corallum.

2 a. Calice magnified ; the upper half is represented in its natftral state, but in the

under half the septa have been cut down ; the centre is clogged up witli

extraneous matter.

Cyclocyathtjs Fittoni (p. 63).

Fig. 3. Side view of the corallum, magnified.

The line placed below shows the natural size of the specimen.

3 a. Cahcular surface, magnified.

3 b. Under surface, or miu-al disc, magnified.

Tbochocyathus Harveyanus (p. 65).

Fig. 4. Side view of the corallum ; natural size.

4 a. Calicular surface, magnified.

4 b. Under surface, magnified.

Trochoctathus conulus (p. 63).

Fig. 5. Side view of the corallum ; natural size.

5 a. Cahce, magnified.

Trochosmilia sulcata (p. 68).

Fig. 6. Side view of a specimen, the upper part of which is broken on one side

;

natural size.

6 a. Cahce, magnified.

6 i. A restored specimen, magnified.
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fig. 3, and p. 142.

Comoseris vermicularis, p. 122, tab. xxiv, fig. 1, and

p. 143.

Microsolena regularis, p. 122, tab. xxv, fig. 6.

excelsa, p. 124, tab. xxv, fig. 5.

INFERIOR OOLITE.

Discocyatbus Eudesi, p. 125, tab. xxix, fig. 1.

Trochoeyathus Magnevilleanus, p. 126, tab. xxvi,

fig. 1.

Axosmilia Wrigbti, p. 128, tab. xxvii, fig. 6.

Montlivaultia trochoides, p. 129, tab. xxvi, figs. 2, 3,

and 10, and tab. xxvii, figs. 2 and 4.

tenuilamellosa, p. 130, tab. xxvi, fig. 1 1.

Stutchburyi, p. 131, tab. xxvii, figs. 3

and 5.

Wrigbti, p. 131, tab. xxvi, fig. 12.

cupuliformis, p. 132, tab. xxvii, fig. 1.

Labechei, p. 132, tab. xxvi, fig. 5.

lens, p. 133, tab. xxvi, figs, 7 and 8.

depressa, p. 134, tab. xxix, fig. 5.

Theeosmilia gregaria, p. 135, tab. xxviii, fig. 1.

Latimseandra Fleming!, p. 136, tab. xxvii, fig. 9.

Davidsoni, p. 137, tab. xxvii, fig. 10.

Isastrsea Richardsoni, p. 138, tab. xxix, fig. 1.

tenuistriata, p. 138, tab. xxx, fig. 1.

Lousdalei, p. 139.

Thamnastrsea Defranceana, p. 139, tab. xxix, figs.

3 and 4.

Terquemi, p. 140, tab. xxx, fig. 2.

mettensis, p. 141, tab. xxx, fig. 3.

fungiformis, p. 141, tab. xxx, fig. 4.

M'Coyi, p. 141, tab. xxix, fig. 2.
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Anabacia hemispherica, p. 142, tab. xxv, fig. 2.

Zapbrentis? Waltoni, p. 1-43, tab. .xxvii, fig. 8.

Thecocyatbus Moorei, p. 144, tab. xxx, fig. 6.

Trocbocyatbus? primus, p. 145, tab. xxx, fig. 8.

Cyatbopliyllum ? novum, p. 145, tab. xxx, fig. 7.

PERMIAN FORMATION.

Chaetetes? Mackrotbi, p. 147.

? columiiaris, p. 148.

? Buchana, p. 148.

Polycoelia Donatiana, p. 149.

profunda, p. 149.

MOUNTAIN LIMESTONE.

Fistulipora minor, p. l.il.

major, p. 152.

Propora ? cyclostoma, p. 152.

Favosites parasitica, p. 153, tab. xlv, fig. 2.

(Cbaetetes) Favosites 1 tumiua, p. 159, tab. xlv, fig. 3.

Micheliuia favosa, p. 154, tab xliv, fig. 2.

tenuisepta, p. 155, tab. .xliv, fig. I.

megastoma, p. 15G, tab. xliv, fig. 3.

antiqua, p. 156.

Alveolites? septosa, p. 157, tab. xlv, fig. 5.

Alveolites? depressa, p. 158, tab. xlv, fig. 4.

Chaetetes radians, p. 158.

Beaumontia Egertoni, p. 160, tab. xlv, fig. 1.

laxa, p. 10 1.

Syringopora ramulosa, p. 161, tab. xlvi, fig. 3.

reticulata, p. 162, tab. xlvi, fig. 1.

geniculata, p. 163, tab. xlvi, figs. 2

and 4.

catenata, p. 164.

laxa, p. 164.

Rhabdopora megastoma, p. 165.

Pyrgia Labechei, p. 166, tab. xlvi, fig. 5.

Cyatbaxonia cornu, p. 166.

Zapbrentis cornucopise, p. 167.

Pbillipsi, p. 168, tab. xxxir, fig. 2.

Griffitbi, p. 169, tab. xxxiv, fig. 3.

Enniskilleni, p. 170, tab. xxxiv, fig. 1.

Bowerbanki, p. 170, tab. xxxiv, fig. 4.

patula, p. 171.

cylindrica, p. 171, tab. xxxv, fig. 1.

Zapbrentis ? subibicina, p. 1/2.

Amplexus coralloides, p. 173, tab. xxxvi, fig. 1.

cornubovis, p. 1/4.

nodulosus, p. 175.

spinosus, p. 176.

Henslowi, p. 176, tab. xxxiv, fig. 5.

Lopbophyllum ? eruca, p. 177.

Cyatbopbyllum Murcbisoni, p. 178, tab. xxxiii, fig. 3.

Wrighti, p. 179, tab. xx.xiv, fig. 6.

Stutchburyi, p. 179, tab. xxxi, figs.

1 and 2, and tab. xxxiii, fig. 4.

reginm, p. 180, tab. xxxii, figs. 1, 2,

3, and 4.

parricida, p. 181, tab. xxxvi, fig. 1.

? pseudovermiculai'e, p. 182.

diantboides, p. 182.

Arcbiaci, p. 183, tab. .xxxiv, fig. 7.

Campophyllum Murcbisoni, p. 184, tab. xxxvi, figs.

2 and 3.

Clisiophyllum turbinatum, p. 184, tab. xxxiii, figs.

1 and 2.

coniseptum, p. 185, tab. xxxvi, fig. 5.

Bowerbanki, p. 186, tab. xxxvi, fig. 4.

Keyserlingi, p. 186.

costatum, p. 187.

bipartitum, p. 187.

Aulopbyllum fungites, p. 188, tab. xxxvi, fig. 3.

Bowerbanki, p. 189, tab. xxxviii, fig. 1.

Litbostrotiumbasaltifomie, p. 1 90, tab. x.x.xviii, fig. 3

ensifer, p. 193, tab. xxxviii, fig. 2.

arauea, p. 193, tab. xxxix, fig. 1.

Portlocki, p. 194, tab. xlii, fig. 1.

M'Coyanum, p. 195, tab. xlii, fig. 2.

? coneinnum, p. 195.

? septosum, p. 196.

decipiens, p. 196.

junceuni, p. 196, tab. xl, fig. 1.

Martini, p. 197, tab. xl, fig. 2.

irrcgulare, p. 198, tab. xli, fig. 1.

affine, p. 200, tab. x.xxix, fig. 2.

Pbillipsi, p. 201, tab. xxxix, fig. 3.

? derbiense, p. 201.

major, p. 201.

aracbuoidcum, p. 202.

Flemiugi, p. 203.

Pbillipsastrsea radiata, p. 203, tab. xxxvii, fig. 2.

tuberosii, p. 204.

Petalaxis Portlocki, p. 204, tab. xxxviii, fig. 4.
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Axophyllum radicatuni, p. 205.

Lousdaleia floriformis, p. 205, tab. xliii, figs. 1 and 2.

papillata, p. 207.

rugosa, p. 208, tab. xxxviii, fig. 5.

duplicata, p. 209.

Mortieria vertebralis, p. 209.

Heterophyllia grandis, p. 210.

oniata, p. 210.

DEVONIAN rOEMATION.

Heliolites porosa, p. 212, tab. xlvii, fig. 1.

Battersby'ia ineqwalis, p. 213, tab. xlvii, fig. 2.

Favosites Goklfussi, p. 214, tab. xlvii, fig. 3.

reticulata, p. 215, tab. xlviii, fig. 1.

cervieornis, p. 216, tab. xlviii, fig. 2.

dubia, p. 21G.

fibrosa, p. 217, tab. xlviii, fig. 3.

Emmonsia bemispherica, p. 218, tab. xlviii, fig. 4.

Alveolites suborbicularis, p. 219, tab. xlix, fig. 1.

Battensbyi, p. 220, tab. xlix, fig. 2.

vermicidaris, p. 220, tab. xlviii, fig. 5.

compressa, p. 221, tab. xlix, fig. 3.

Metriopliyllum Battersbyi, p. 222, tab. xlix, fig. 4.

Amplexus tortuosus, p. 222, tab. xlix, fig. 5.

Hallia Pengellyi, p. 223, tab. xlix, fig. 6.

Cyathophylhim ccratites, p. 224, tab. 1, fig. 2.

Roemeri, p. 224, tab. 1, fig. 3.

obtortuni, p. 225, tab. xlix, fig. 7.

damnoniense, p. 225, tab. 1, fig. 1.

celticum, p. 226.

Bucklandi, p. 226.

helianthoides, p. 227, tab. li, fig. 1.

hexagonum, p. 228, tab. 1, fig. 4.

c8esj)itosuni, p. 229, tab. li, fig. 2.

boloniense, p. 230, tab. Hi, fig. 1.

Marraini, p. 231, tab. lii, fig. 4.

Sedgwicki, p. 231, tab. lii, fig. 3.

sequiseptatum, p. 232, tab. lii, fig. 1.

? gracile, p. 232.

Endophylluni Bowerbanki, p. 233, tab. liii, fig. I.

abdituni, p. 233, tab. lii, fig. 6.

Campopliyllum flexuosum? p. 234.

Pacliyphyllum devoniense, p. 234, tab. lii, fig. 5.

Chouopbyllum perfoliatuni, p. 235, tab. 1, fig. 5.

Heliophyllum Ilalli, p. 235, tab. li, fig. 3.

Acervularia Goldfussi, p. 236, tab. liii, fig. 3.

corouata, p. 237, tab. liii, fig. 4.

Acervularia intercellulosa, p. 237, tab, liii, fig. 2.

pentagona, p. 238, tab. liii, fig. 5.

limitata, p. 238, tab. liv, fig. 1.

Battersbyi, p. 239, tab. liv, fig. 2.

Roemeri, p. 239, tab. liv, fig. 3.

Smithia Hennalii, p. 240, tab. liv, fig. 4.

Pengellyi, p. 241, tab. Iv, fig. 1,

Bowerbanki, p. 241, tab. Iv, fig. 2.

Spongopbyllum Sedgwicki, p. 242, tab. Ivi, fig. 2.

Syringnphyllum cantabricum, p. 242, tab. Iv, fig. 3.

Cystiphyllum vesiculosuru, p. 243, tab. Ivi, fig. 1.

SILURIAN rOEMATION.

Palseocyclus porpita, p. 246, tab. Ivii, fig. 1.

praeacutus, p. 247, tab. Ivii, fig. 2.

Fletcheri, p. 248, tab. Ivii, fig. 3.

rugosus, p. 248, tab. Ivii, fig. 4.

Heliolites interstincta, p. 249, tab. Ivii, fig. 9.

Murchisoni, p. 250, tab. Ivii, fig. 6.

megastoma, p. 251, tab. Iviii, fig. 2.

Grayi, p. 252, tab. Iviii, fig. 1.

inordinata, p. 253, tab. Ivii, fig. /.

Plasniopora petaliformis, p. 253, tab. lix, fig. 1.

scita, p. 254, tab. lix, fig. 2.

Propora tubulata, p. 255, tab. lix, fig 3.

Favosites gotldandica, p. 256, tab. Ix, fig. 1.

aspera, p. 257, tab. Ix, fig. 3.

multipora, p. 258, tab. Ix, fig. 4.

Forbesi, p. 258, tab. Ix, fig. 2.

Hisingeri, p. 259, tab. Ixi, fig. 1

.

cristata, p. 260, tab. Ixi, figs. 3 and 4.

fibrosa, p. 261, tab. Ixi, fig. 5.

crassa, p. 261.

Alveolites Labechei, p. 262, tab. Ixi, fig. 6.

Grayi, p. 262, tab. Ixi, fig. 2.

repeiis, p. 263, tab. Ixii, fig. 1.

seriatoporoides, p. 263, tab. Ixii, fig. 2.

Monticulipora petropolitana, p. 264.

papillata, p. 266, tab. Ixii, fig. 4.

Fletcheri, p. 267, tab. Ixii, fig. 3.

pulchella, p. 267, tab. Ixii, fig. 5.

? Bowerbanki, p. 268, tab. Ixiii, fig. 1.

explanata, p. 268.

lens, p. 269.

Labecheia conferta, p. 269, tab. Ixii, fig. 6.

Halysites catenulavia, p. 270, tab Ixiv, fig. 1.

escliaro'ides, p. 272, tab. Ixiv, fig. 2.
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Syringopoia bifuvcata, p. 273, tab. Ixiv, fig. 3.

fascicularis, p. 274, tab. Ixv, fig. 1

.

serpens, p. 275, tab. Ixv, fig. 2.

Coenites juniperinus, p. 276, tab. Lxv, fig. 4.

intcrtextus, p. 276, tab. lxv, fig. 5.

linearis, p. 277, tab. lxv, fig. 3.

labrosns, p. 277, tab. lxv, fig. 6.

? strigatus, p. 278.

Thecia Swindernana, p. 278, tab. lxv, fig. 7.

Grayana, p. 279, tab. lxv, fig. 8.

Cyatbaxonia ? siluriensis, p. 279.

Aulacophyllum mitratum, p. 280, tab. Ixvi, fig. 1.

Cyathopbyllum .' Loveni, p. 280, tab. Ixvi, fig. 2.

augustum, p. 281, tab Ixvi, fig. 4.

pseudoceratites, p. 282, tab. Ixvi,

fig. 3.

articulatum, p. 282, tab. Ixvii, fig. 1.

truncatum, p. 284, tab. Ixvi, fig. .).

Cyatbophylluni flexuosuin, p. 2S5,tab. Ixvii, fig. 2.

trocbiforme, p. 285.

vortex, p. 286.

Cyatbopbyllura (Turbinolopsis) elongatum, p. 286,

tab. Ixvi, fig. 6.

Omphyma tiirbinata, p. 287, tab. Ixix, fig. 1.

subturbinata, p. 288, tab. Ixviii, fig. I.

Murchisoni, p. 289, tab. Ixvii, fig. 3.

Goniopbyllum Fletcheri, p. 290, tab. Ixviii, fig. 3.

pyramidale, p. 290.

Chonophyllum perfoliatuni ? p. 291, tab. Ixviii, fig. 2.

Ptychophyllum patellatum, p. 291, tab. Ixvii, fig. 4.

Acervularia luxurians, p. 292, tab. Ixix, fig. 2.

Strombodes typus, p. 293, tab. Ixxi, fig. 1.

Murcbisoni, p. 293, tab. Ixx, fig. 1

.

Phillipsi, p. 294, tab. Ixx, fig. 2.

diffluens, p. 294, tab. Ixxi, fig. 2.

Syriugophyllum organum, p. 295, tab. Ixxi, fig. 3.

Lonsdaleia wenlockensis, p. 296.

Cystipbyllum cylindricum, p. 297, tab. Ixxii, fig. 2.

Grayi, p. 297, tab. Ixxii, fig. 3.

siluriense, p. 298, tab. Ixxii, fig. I.

Fistulipora? decipieus, p. 298.

Protovirgularia dichotoma, p. 299.

Pyritonema fasciculus, p. 299.
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Aniplexus serpuloides, De Koninck

„ Sowerb)'!, Phillips

Amplexus spinosus

,, tortuosns

Amplexus tortuosus, M'Coy

„ Yandelli (pars), Milne Edwards

Jules llaime

Anabacia

Anabacia bajociaaa, Tf Orhigny

Anabacia complanata {orbulites)

,, hemisjiherica .

(Angia) Cylicia

Anisophyllum

Anthelia

Anthophylhim obconicum, Goldfuss

Antipatues .

aphrastr.ea .

Aplocyathus Magnevillianus, D'Orbigny

ApLOSiMILIA .

Arachuophyllum Hennahii, M'Coy

,, typus, M'Coy

AkjEacis

aspidiscus .

AsTRiEA

ASTR.EOPORA

AsTRANGIA

Astrea ananas, Hisinger

,, ,, Eoemer .

„ annularis, Conybeare and Phillips

,, arachnoides, Defrance

„ ,, Fleming

,, aranea, M'Coy

,, basaltil'ormis, Conybeare and JJ

Phillips .

„ „ Roemer

„ cadomensis, Mickelin

„ carbonaria, M'Coy

„ concinna, Goldfuss

„ corona, Morren .

„ crenularis, M'Coy

,, cylindrica, Defrance

„ decorata, Michelin

„ Defranciana, Michelin

„ elegans, Fitton

„ „ Goldfuss

„ emarciata, Lamarck

„ emarcida, Fischer

and
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173

176

222

177

222

xlvii

121

0, 142

142

xliii
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Ixxvii
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Lxxiii

xliii

126

xxvi

240

293

xxiii

XXXV

xxxix
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CyathophjUum {Turhinolopsis) elongatum

Cyathophyllum expansum, IfOrbigny

„ „ Fischer

Cyathophyllvm flexuosum

Cyathophyllum flfxuosuni, 3I'Coy

„ „ Hisiiiger

„ floriforme, Phi/lips

„ fuDgites, Geinitz

„ „ Be Koninck

„ „ Porllock

Cyathophyllum helianthoides

Cyatbophyllum Hennahii, Bronn

Cyathophyllum hexagomiin

Cyathophyllum liexagoinim, (pars), GolcJfuss

„ „ Michelin

Cyathophyllum 1 Loveni

„ Marmini

Cyathophyllum mitratum, (Jehnt:

(pars), Be Koninck 1G6, 174

Cyathophyllum Murchisoni

„ 1 novum

„ obtortum

Cyathophyllum papillatum, Fischer

Cyathophyllum parriciJa

Cyathophyllum patellatum, Bronn

„ pentagon um, Gohlfuss

„ perfoliatum, Goldfuss

„ plicatum, Goldfuss

„ „ (pars), Be Koninck

,, profundura, Germer

„ ,, 3Iichelin

Cyathophyllum jiseudoceratites

„ ? ]>seudovermiculare

Cyathophyllum recurvum, M. Edwards and /.

Haime

Cyathophyllum reyium .

„ Roemeri

Cyathophyllum secundum, Goldfuss

Cyathophyllum Sedgwicki

„ Stutchhuryi

Cyathophyllum subdianthus, li' Orbigny

„ stibturbinatum, B'Orbigny

Cyathophyllum trochiforme

„ truncattim

Cyathopliyllum turbiuatum, 31'Coy

,. „ (pars), Goldfuss

Hall
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145

225
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181
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Dendrophyllia dendrophylloides

„ plicata, M'Coy

Dendropoka .

Dendropora megastoma, M'Coy

Dendkosmilia

Dentipora glomerata, M'Coy

Dermic sclerenchyma

Desmophyllum

DiASERIS

DiCHOCCENIA .

Dictyopbyllia antiqua, M'Coy

DiphypLyllum csespitosum, B'Orhignij

concinnum, Lonsdale

fasciculatuni, If Orh'ujny

flexuosum, B'Orhigny

gracile, M'Coy

irregulare, D' Orhiyny

latiseptatum, M'Coy

longiconicum, D'Oihigny

pauciradiale, If Orhiytiy

sexdecimale, If Orhiyny

sociale, B'Orhigny .

BiPLOCTENIUM

DiPLOHELIA .

Diplohelia papillosa

DiPLOKIA

DiSCOCYATHUS

Biscocyathus Eudesi

DiscopLyllum heliantlioides, B'Orhigny

„ lenticulatum, B'Orhigny

„ prseacutuni, B'Orhigny

Discopora squamata, Lonsdale

DiSCOTROCUUS

Bissepiments .

DiSTICHOPOKA

E.

ECHINOPORA .

Emtnonsia hemispherica .

Enallohelia

Endohelia

Endopachys .

Endophylhim ahditmn

Endophyllum Bowerhanki

Endopsammia

Epidermic sclerenohyma
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Halysites catenularia

Halysites catenulata, Keyserling

„ catenulatus (pars), M'Coi/

„ dicliotoma, Fischer

Hall/sites escharoides

Halysites Jacowickyi, Fischer

,, labyrinthica, Bronn

„ macrostoma, Fischer

„ microstoma, Fischer

„ stenostoma, Fischer

(Harmodites) Syringopoba

Harmodites anglica, B' Orhiguy

„ bifurcata, D'Orbiyiiy

„ catenatus (pars), Geinitz

„ filiformis, D'Orbigny

„ geniculata, D^Orhigny .

„ irregularis, VOrbigny

„ Lonsdalei, ly Orhiguy

„ radians, Bronn

„ ramulosus, Keyserling

„ strues, VOrhigny

Heliolites .

Heliolites elegans, J. Hall

Heliolites Grayi

„ inordinata

interslinrlu

Heliolites raacrostylus, J. Hall

Heliolites megastoma

„ Murchisoni

„ porosa

Heliolites pyriformis. Hall

„ spinipora, J. Hall

Heliolitlie pyriforme, Guettard

HELIOrHYLLUM

Heliophyllum Halli

Heliopora .

Heliopora interstincta, Bronn

„ „ Eichwald

,. pyriformis, Blainville

Herpetolitiia

Heteroccenia

Heteuocyathus

Hetekopiiyllia

Heterophyllia grandis

,, ornata

Heteropsam5iia

Hippurites mitratus (pars), Schlutheim
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Iviii

255
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Leptocyatiius

Leptocyathus elegans

Leptopsammia

Leptoria

Leptoseris .

(LePTOSMILIA) EUPIIYLLIA

LlTHAGTINlA .

LlTHAR.IA

Litharcea Ileherti

„ Websteri

(Lithodendron) Lithostrotium .

Lithodendron affine, Keferstein

annulare, Keferstein

astreatum, M'Coy

ceutrale, Keferstein .

coarctatiim, PortlocJc

coespitosum, M'Coy

„ Morren

dichotomum, M'Coy

dispar, Goldfuss

Edwardsii, M'Coy .

eunomia, Michelin .

fasciculatum, Keyserling

„ Pltillips

„ Portlock

gracile, Moi-ris

irregulare, Phillips .

junceum, Keferstein

loiigiconicum, Phillips

pauciradiale, M'Coy

sexdecimale, Phillips

sociale, Roemer

„ Phil/ips

trichotomum, Morris

(Lithostrotion) Lonsdaleia

Lithostrotion, Lhwyd

Lithostrotion affine

Lithostrotion ananas (pars), IfOrhigny

„ araclmoides, D'Orhigny

Lithostrotion arachnoideum

„ aranea

Lithostrotion astroiJes, Lonsdale .

Lithostrotion basaltiforme

„ ? concinnum

„ decipiens .

„ 1 derbiense

Lithostrotion emarciatum, Lonsdale
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SCAPOPHYLLIA

Sclerenchyma .

Screw stone, Plot

Septa

Seriatopoka

SlDERASTR^A

Siderastrea agariciaformis, M'Coy

„ cadomensis, M'Coy

„ explanata, Blainville

„ incrustata, M'Coy

„ Lamourouxi, M'Coy

„ meandrinoides, M'Coy

„ Websteri, Lonsdale

Silicified coral, Conybeare and Phillips

Siphonodendron aggregatum, M'Coy

„ fasciculatum, M'Coy

„ pauciradiale, M'Coy

„ sexdecitnale, M'Coy

Siphonophyllia cylindrica, Scouler

Smithia Boioerbanhi

,, Hennahi

„ Pengellyi

s olandeeia

solxnastr^a

Sphenotrochus

Sphenotrochus intermedius

,, Roemeri .

SpongophyUum Sedgwicki

Spurious columella

Stauria

(Stenopora) Monticulipoka

Stenopora columnaris, King

crassa, Howse

fibrosa, M'Coy

granulosa, M'Coy

incrustans. King

independens. King

inflata, M'Coy

Mackothii, Geinitz

tumida, M'Coy

STEPHANOCtENTA

Stephanocoenia coneinna, D'Orhigny

Stephanopiiyllia

Stephanophyllia astreata

„ Boiverbanki

„ discoides

Stephanojjhyllia Nysti .
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TUBIPORA

Tubipora, Knorr and IValch

„ catenata, Fleminy

„ catenularia, Linne

„ catenulata, Gmelin

„ ,, Parkinson

,, fascicularis, Linni

„ flabellaris, Fabricius

„ musica, Parkinson

,, prismatica, Lamarck

,, radiata, Woodwivnl

,, raniulosa, Woodivurd

„ serpens, Linnc

„ sti'ues, Parkinson

Tubiporites catenarius Schlotheim

„ catenularia, Tf^ahlenberg

„ fascicularis, Wahlenberg

„ serpens, Rriiger

Tubidaria fossilis, Bromel

Turbinated niadreporite, Parkinson

TURBINOLIA .

Turbinolia Bowerbanki .

Turbinolia caryopbyllus, Lamarck

,, celtica, Lamouroux

,, centralis, Roemer

„ eernua, Michelin

„ compressa, Morris

„ conulus, Michelin

„ cupula, Rouault

,, cyathoides, Lamarck

„ didyma, Morris

,, dispar, Phillips

Turbinolia Dixoni

Turbinolia dubia, Befrance

„ Donatiana, King

„ echinata, Hisinger

,, excavata, Hagenow

„ expansa, M'Coxj

,, fibrosa, Portlock

Turbinolia Jirma

„ Fredericana .

Turbinolia fungites, Phillips

,, „ (pars), Fleming

,, furcata, Hisinger

„ heliantlioides, Steininger

Turbinolia h)imilis

Turbinolia intermedia, Goldfuss
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Ixxvii

161

163

270

270

272

274

270

163

256

203

163

275

162

270

272

273

275

259, 270

287, 288

xvi

16

24

226

47

69

58

63

64

287

104

80

15

22

149

288

47

179

286

20

17

179

184, 188

280

227

18

9

Turbinolia Magnevilliana, Michelin

„ Milletiana, S. Wood

Turbinolia minor

Turbinolia mitrata, Hisinger

,, ,, Portlock

Turbinolia Nystana

Turbinolia obliqua, Hisinger

„ perarmata, Talavignes .

Turbinolia Prestwichi

Turbinolia pyramidalis, Hisinger .

,, sinuosa, Brungniart

Turbinolia sulcata

Turbinolia sulcata, Lonsdale

,, turbinata, Hisinger

„ „ (pars), Lamarck

„ verrucosa, Hisinger

Turbinolite, 2d height, Cuv. and Brongniart

Turbinolopsis bina, Lonsdale

„ M'Coy

celtica, M'Coy

„ Phillips

elongata, Phillips

,, Portlock .

pauciradialis, M'Coy

,
Phillips

pluriradialis, M'Coy

,, Phillips

rugosa, Phillips

Turnip-shaped madrepora, Young .

Umbellulakia

Veretillum .

Verticillopora dubia, M'Coy

ViKGULAEIA .

Visceral chamber
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126

2

19

280

185

15

280

66

20

290

22

13

15

288

22, 287

288

13

227

183

183

226

227, 286

282

183

227

183

227

227, 287

. 80

Ixxxiii

Ixxxiii

. 160

Ixxxiii

vi

W.

Walls

Webstekia .

Websteria crisioides

Ixxxiv

. 43
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Xenia

Zaphrentis .

Zaphrentis Bowerbanki
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