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A MONOGRAPH 

OF 

THE BRITISH FOSSIL CORALS. 

INTRODUCTION. 

NATURALISTS often designate under the general name of Coral, not only the stony 
substance of a vivid red which is found on the coast of Barbary, and has been long used 
for ornamental purposes, but also a vast number of other marine productions, which have 
a calcareous structure, and are considered as appertaining to Zoophytes, more or less 
analogous to the Polypi that form the Isis nobilis of Linnams, or real Mediterranean Coral. 
The remains of the minute plant-like animals which abomlii in most tropical seas, and con­
stitute in some parts of the globe extensive reefs, or even large clusters of islands, have thus 
been very properly called Corals. But th~,same appellation has been erroneously given to 
the lapidified teguments of many beings whi<;h.differ. m~s(~ssentially from all Zoophytes, 
and belong some to the great Mollusca trib~}~cine~to:thffamily of Sponges, and others to 
the Vegetable kingdom. In all Natural classifications it is necessary to separate that which 
is fundamentally different, and to unite that which is in reality similar. Zoologists must, 
therefore, be more reserved in the use of this expression, and cannot, without impropriety, 
continue to comprehend under the same name all the natural productions which are com-

1 In writing this Monograph in English, a language with which I am not so familiar as I could wish, 
I much fear that the incorrectness of the phraseology will often strike the reader. I preferred, however, 
not having recourse to a translator, for the meaning of an author is often misrepresented by those who lend 
him their pen, and I thought that in a work of this kind accuracy of description would be preferable 
to elegance of style. Before commencing the task I have undertaken, I must also beg leave to express 
publicly my grateful feelings for the kind and liberal manner in which Sir H. De la Beche, Mr. Stokes, 
Mr. J. S. Bowerbank, Professor John Phillips, Mr. Frederick Edwards, Mr. Searles Wood, Mr. Dixon, 
Mr. Pratt,Mr. Sharpe, Dr. Battersby, Mr. F. W. Fletcher, Mr. J. Gray, and the Council of the Geological 
Society of London, have communicated to me the palreontological treasures belonging to their respective 
collections.-H. MILNE EDWARDS. 
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11 BRITISH FOSSIL CORALS. 

monly thus blended together. For us the word Coral, or Corallum, must be synonymous 
with Polypidom, 1 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 structure, and we 
must circumscribe our researches within the boundaries of the group of Zoophytes, which, 
in a Natural arrangement of the Animal Kingdom, is represented by the CLASS OF PoLYPI.2 

These Zoophytes are closely allied to Medusre, and in the actual state of science there is 
some uncertainty respecting the natural limits which separate these two groups; but the 
mode of organization common to both is so characteristic, that the most superficial 
anatomical investigation will always enable the zoologist to distinguish a Polyp or an 
Acaleph from the Bryozoa and the Spongidre, which, till lately, have been erroneously 
considered as belonging to the class of Corals. Polypi have a radiate structure ; a pro­
tractile mouth, surrounded by non-ciliate tentacula; a large and well-organized digestive 
cavity ; but have no anus. In Spongidre no appearance of tentacula or of a stomach is 
ever met with; and in Bryozoa an intestinal canal, much resembling that of ordinary 
Mollusca, is always provided with two distinct openings, a mouth and an anus, the first of 
which is encircled by ciliated tentacula. The structure of the digestive organs is, therefore, 
characteristic in all these animals, and in most instances the radiate form of the tegumentary 
system will 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 Spongidre ; and the Polypidom being the only part of these animals which is found 
in the fossil state, it is sometimes hard for the palreontologist 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 

1 In translating the French expression Polypier by the word Polypidom, which has of late been adopted 
by some of the most eminent English zoophytologists, 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 dwelling for these singular beings, but not formiug 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. 

2 The class of Polypi, reduced to its natural limits, corresponds to the Antkozoa 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 Acalephre, as well as Polypi, etc. 
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centre of the ramified mass produced by the multiplication of these plant-like animals. rrhe 
dendroid 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 age ;1 but even then the remains of 
some non-obliterated cells will always enable an attentive observer to recognise the latter, 
and tlie 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 Spongidre ; but 
the concentric lamellre 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 features of a more striking aspect, 
and it is only when these Polypidorns 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 Spongidre. 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 
operculum,2 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 ob~erver 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 Polypidom is equally reduced to a calcareous tube, tapering and closed , 
at its base, open and more or less enlarged at its upper end. 

1 The Millepora truncata of Ellis and Solander, for example. 
2 See "Recherches sur les Eschares," Annales des Sciences Naturelles, zm• serie, t. vi, pl. i. 



lV BRITISH FOSSIL CORALS. 

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 palreontologist, 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 Spongidre 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 Milleporidre for example), the vertical plates disappear, and the 
mural tissue becomes extremely porous, irregular, and abundant, so as to resemble much 
the reticulated mass formed by the stony skeleton of some Spongidre, 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 Spongidre ; for in the first in~tance 
they are always simple, whereas in the latter they are more or less ramified. 

~ II. 

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 peculiar to the animals to which these tegumentary skeletons 
belong. Characters derived from these forms can therefore be but of little avail for the 
natural 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
ture. 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 Polypi, and to define some of the expressions which we shall often have to 
employ. 1 

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 already 
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 

1 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, 3m• 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 Mollusca. 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 Sertularii:e ; but in most Polypidoms it is of secondary 
importance, and the structure is essentially made up with the dermic sclerenchyma, 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 walls 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 loculi. These vertical lamina:i, to which we shall exclusively 
apply the name of septa, cover the upper surface of the wall when this spreads out in the 
form of a disc (as in Fungii:e); 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 trabiculi:e branching off from their inner edge, and forming a svurious columella, 

the structure of which is usually loose and spongy. 
Other lamellar or stylif orm 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 stamini:e 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, circular 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 costm of the Polypidom. In general they 
correspond exactly to the septa; and in many cases they seem to be mere prolongations of 
these organs through the sort of sheath formed by the walls. Sometimes, indeed, the walls 
themselves are no longer composed of a distinct, independent, calcified lamina, and are 
made up by a slight thickening and cementing of the septa along the line corresponding to 
the boundaries of the gastric cavity and the inner margin of the cost::e. 

The cavity thus circumscribed by 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 trabiculce or synapticulce 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 laminre 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 calice, instead of resembling a deep tubular cup, is reduced to the 
form of a shallow basin. In general, these transversal laminre, 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 tabulre, 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 tabulce, 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 costre are highly developed, a thick 
cellular mass is thus formed, and often assumes the appearance of a ccenenchyma, or common 
tissue. In other instances, the calcified derm continues to extend exteriorly without con­
stituting distinct costre, 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 he 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 epit!teca. 

These different constitutive parts of the Polypidom furnish the principal characters 
employed in the classification of Corals ; but the mode of multiplication 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 their 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. 

'rhe natural 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 palreontologist must also direct 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 palreontologists, 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. 

'l1his Monograph being intended principally 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 Natural 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 descriptive part of our work. 
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CLASSIFICATION OF POL YPI. 

SUB-KINGDOM ZOOPHYTA; SECTION RADIATA. 

CLASS 

POLYPI. 

Animals of the sub-kingdom of ZooPHYTA, and of the section of RADIATA,1 organized 
for a sedentary mode of life, having no locomotive organs, and being provided with a circle of 
retractile tentaculre 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, published about twenty years ago,2 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 confirmed these views, and 
Mr. Dana, whose recent work3 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 
Actinoidea, which Mr. Dana applies to the first of the two sub-classes thus established, 
having been previously employed 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 (Echinoderma, Acalephre, and Polypi) ; the other containing the spheroidal or amor­
phous Zoophytes (such as Spongidre and certain Infusoria). The first ·may retain the name of Radiata; 
the second has been designated by that of Sarcodaria (Milne Edwards, Cours elementaire de Zoologie). 

2 Recherches sur les Animaux 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. 

CORALLARIA. 

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

Polypi possessing distinct internal reproductive organs, and having the gastric or 
visceral cavity surrounded by vertical, radiating, membranaceous lamellre. 

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. 
Corallaria present three principal structural modifications, and must therefore be 

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

Podactinaria. 

ORDER 1. 

ZOANTHARIA. 

Zoanthaires (Zoantha), Blainville. Manuel d'Actinologie, p. 308, 1834. 
Zoanthaires (Zoantharia), Milne Edwards. Elem. de Zoologie, p. 1045, 1835; Annot. de Lamarck, 

Anim. sans Verteb., tom. ii, p. 106, 1836. 
Zoophyta helianthoidea, Johnston; in Mag. of Zool. and Bot., vol. i, p. 448, 1837 ; Hist. of British 

Zoophytes, p. 207, 1838. 
Zoantltaria, J.E. Gray. Synop. Brit. Mus., 1842. 
Actinaria, Dana. United States Exploring Expedition, Zoophytes, p. 112, 1846. 
Anthozoa 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 laminre, containing the reproductive organs. 

Zoantharia are in general coralligenous, and almost all the known fossil Polypidoms 
belong to this natural 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 in 
general the form of a deep cup or a tubular sheath, the cavity of which is subdivided into a 
circle of loculi, 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 starlike appearance of the calice pro-

2 
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duccd by their existence must be 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 laminre constitute the primary or fundamental cyclum. Shortly after­
wards a second circle, equally composed of six septa, appears, and the twelve loculi 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 apparently much greater.1 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 lamellre, 
a structure 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 account of the methodical arrangement of the first of these groups. 
Little is known concerning the anatomical modifications of the soft parts in the different 
representatives of this zoological form ; but the structure of the Polypidom offers great 
variety, and furnishes, to an attentive observer, data which appear sufficient for the natural 
classification of Sclerenchymatous Zoantharia. 'I1he principal characters which we have 
made use of for that purpose, are derived from the dense or porous structure of the 
sclerenchyma ; the predominance of the septal apparatus, the mural 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 Polypi. 
Five principal divi&ions may be thus established in this section, and may be designated by 
the following appellations : Zoantharia aporosa, Zoantharia perforata, Zoantharia tabulata, 

Zoant!taria rugosa, and Zoant!taria cauliculata. 

1 The laws by which the development of the septal apparatus appears to be regulated, have been laid 
down in our memoir ou the Structure of Corals, '.published in the Annales des Sciences Naturelles, 3m• 
serie, tom. ix, 1848. 
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Sub-order 1. 

ZOANTHARIA APOROSA. 

Corallum composed essentially of lamellar dermic sclerenchyma, with the septal ap­
paratus highly developed, completely larnellar, and primitively composed of six elements; 
no tabulre. 

The foliaceous or lamellar structure 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 irregular trabiculre, 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 calice. 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 multiple of that number, but never present a quaternary 
arrangement, as is often the case in Cyathophyllidre. The visceral chamber remains open 
from top to bottom, or is only subdivided by synapticulre, or by irregular dissepiments, 
which extend from one septum to another without joining together, so as to form a series 
of distinct tabulre 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 stelliform of all the Corallaria ; 
they are very numerous, and belong to four principal families: the Turbinolidm, the 
OculinidtJJ, the AstreidtJJ, and the Fungidm; but some few of them cannot find a proper 
place in any of these natural 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 
their aberrant nature, we shall designate them by names indicative at once of their principal 
affinities and their dependent character : Pseudastreidm and PseudoturbinolidtJJ for example. 

Family I. 

TURBINOLID-LE. 

Milne Edwards and Jules Haime, Recherches sur les Polypiers; Annales des Sciences Naturelles, 
3me serie, tom. ix, p. 211, 1848.~ 

Corallum 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 dissepirnents, as in the Astreida:i, nor synapticula:i, as in 
the Fungida:i. Walls thin, lamellar, and irnperforated. Septa highly developed, simple, 
compact, in general regularly granulated on each side, and never denticulated or lobulated at 
their apex. Costa: in general well marked and straight. No crenenchyma in the compound 
Polypidoms. 

First Tribe-CYATHININ.iE. 

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

Calicule 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. 
Cyatkina, Ehrenberg. Corall. des Rothen Meeres, p. 76, 1834; Milne Edwards and J. Haime, op. cit., p. 285. 

Corallum simple, never gemmiparous, subturbinate and adherent. Calice circular or 
nearly so, with a broad but not very deep central fossula. Columella 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. 
Costa: straight, slightly prominent near the calice, more or less obsolete lower clown, 
delicately granulated, and never armed with tubercles, crests, or spines. 

Typical species, Cyatkina cyatkus, Ehrenb., loc. cit. ; Milne Edwards and J. Haime, Ann. des Sc. Nat., 
3m• serie, tom. ix, tab. iv, fig. 1. 

2. Genus CmNoCYATHUS. 

Milne Edwards and J. Haime, Ann. des Sc. Nat., 3m• serie, tom. ix, p. 297, 1848. 

Corallum 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 four cycla, the 
last of which is incomplete in one of the six systems. Costa: 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 multiplication, and the permanent union of the young to the 

parent. 

Typ. sp., Camocyatkus cylindricus, Milne Edw. and J. Haime, loc. cit., tab. ix, fig. 8. 
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3. Genus AcANTHOCYATHUS. 

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

Coral1um simple, free, subturbinate, slightly compressed, and subpedicellate. 
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. CostaJ 
partly armed with crests or spines. 

Typ. sp., A.canthocyatkuB Grayi, Milne 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 basis, tall, subturbinate, and slightly com­
pressed. Calice subelliptical, with a broad and very deep fossula. C'olumella small and 
crispate. Pali narrow, feeble, entire, and closely united to the septa. Septa 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. CostaJ very narrow, straight, unarmed, delicately granulated, and distinct down to 
the basis of the corallum. 

Typ. sp., Bathycyatkus ckilenBiB, Milne Edw. and J. Hai me, loc. cit., tab. ix, fig. 5. 

5. Genus BRACHYCYATHUS. 

Milne 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 circular papillre. Pali very broad, entire. Septa exsert, narrow, and 
forming four cycla; the systems equally developed, and apparently twelve in number. 
CostaJ unarmed. 

Typ. sp., Brachycyathus Orbignyanus, Milne Edw. and J. Haime, loc. cit., tab. ix, fig. 6. 

6. Genus D1scocrATHUS. 

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

Corallum simple, free, and discoidal. Calice circular 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. Septa Yery exsert, broad, and 
striated laterally near their apex. Wall horizontal, and covered with an epitheca presenting 
some concentric strire. 

Typ. sp., DiBcocyatkus Eudesii, Milne Edw. and J. Haime, loc. cit., tab. ix, fig. 7. 
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7. Genus 0YCLOCYATHUS. 

Corallum simple, discoidal, and having the same characters as the preceding genus, 
except that 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. Galice with 
a broad but not very deep fossula. Golumella well developed, and composed of prismatic or 
twisted processes disposed fascicularly or in a single row. Pali well developed, entire, 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. Gost(IJ 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., pl. xv, fig. 5; Turbinolia plicata, Michelotti, Specim. 
Zooph. dil., tab. ii, fig. 9. 

9. Genus LEPTOCYATHUS. 

Corallmn presenting most of the characters of the preceding genus, from which it differs 
by its subdiscoid form, and its not showing any trace of adherence. 

Typ. sp., Leptocyathus elegans, nob. 

10. Genus TmwocYATHUS. 

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

Corallum simple, very short, and adherent, at least when young. Galice circular, with 
the fossula shallow. Golumella very large, fasciculate, formed by a great number of prismatic 
processes, and terminated by a fl.at 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 epitheca, slightly striated transversely, and constituting around the 
calice a small projecting ring. 

Typ. sp., Thecocyathus tintinnabulum, Milne Edw. and J. Haime, loc. cit., p. 317; Cyathopkyllum 
tintinnabulum, Goldfuss, Petref. Germ., tab. xvi, fig. 6. 

11. Genus PARACYATHUS. 

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

Corallum simple, subturbinate, and having a broad adherent basis. Galice with a large 
hut not very deep fossula. Golumella very broad, terminated by a papillous surface, 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 lobulated at their apex, narrow, tall, and appearing also to proceed 
from the inferior part of the margin of the septa, their size diminishing as they approach 
nearer to the columella. Septa nearly equal, very slightly exsert, and closely set, their lateral 
surface strongly granulated, and presenting sometimes traces of imperfect dissepiments; 
four or five cycla ; systems equally developed. Costce nearly equal, straight, closely set, 
projecting very little, and delicately granulated. 

Typ. sp., Paracyathu.v procumbens, Milne Edw. and J. Haime, loc. cit., tab. x, fig. 6. 

12. Genus HE'l'EROCYATHUS. 

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 imbeds in its tissue the 
small shell to which it is fixed. Calice circular, 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 arranged 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., Heterocyathus cequicostatus, Milne Edw. and J. Haime, loc. cit., tab. x, fig. 8. 

13. Genus DELTOCYATHUS. 

Milne Edw. and J. Haime, Joe. 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 deltre. Septa slightly 
exsert. Costce straight, unequal, distinct down to the basis of the corallum, and strongly 
granulated, so as to assume a moniliform appearance. 

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

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

14. Genus TROPIDOCYATHUS. 

Milne 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 cyclum 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., Ti·opidocyathus Lessonii, Milne Edw. and J. Haime, loc. cit.; Flabellum Lessonii, Michelin, 
in Guerin's Mag. de Zool., 1843, tab. vi. 
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15. Genus PLACOCYATHUS. 

Milne Edw. and J. Haime, 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 penultimate 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. Costm 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., Placocyat!tus apertus, Milne Edw. and J. Haime, loc. cit., tab. x, fig. 10. 

Second Tribe-rfURBINOLIN A]. 

Milne Edw. and J. Haime, loc. cit., p. 2;~5, 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. 

Turbinolia (in parte), Lamarck, An. sans Vert., vol. ii, p. 359, 1816; Turbinolia (in parte), Ehrenberg, 
op. cit., p. 53, 1834; Dana, op. cit., p. 374; 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. Costm lamellar, straight, entire, and very projecting; the inter­
costal grooves presenting a double series of small dimples, resembling pores. 

Typ. sp., Turbinolia sulcata, Lamarck, Hist. Anim. sans Vert., vol. ii, p. 231; Cuvier and Brongniart, 
Geographie Mineral. des Envir. de Paris, tab. ii, fig. 3. 

1 7. Genus SPHENOTROCHUS. 

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

Corallum simple, presenting no trace of adherence, straight, and cuneiform. Calice 
elliptical. Colunzella lamellar, and occupying the great axis of the calice; its upper margin 
flexuous and bilobate. Septa broad, slightly exsert, and forming three cycla ; apparently 
twelve systems in the adult. Costm broad, not very prominent, in general crispate, or 
represented by series of papillous tubercles. 

Typ. sp., Sp!tenotroc!tus crispus, Milne Edw. and J. Haime, loc. cit., p. 241 ; Turbinolia cri8pa, Lamarck, 
op. cit., vol. ii, p. 231; Milne Edwards, Atlas du Regne Animal de Cuvier, Zooph., pl. lxxxii, fig. 4. 
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18. Genus PLATYTROCHUS. 

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

Corallum simple, straight, cuneiform, and presenting no trace of adherence. Calice 
elliptical. Columella fasciculate, and terminated by papillre. Septa exsert, very broad, 
nearly equal, and very strongly granulated; three cycla; systems equally developed. Costte 
of two sorts, those that occupy the middle of each side of the corallum enlarging as they 
ascend ; the lateral ones larger and much broader at their bases than ne3J' 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, Joe. cit., p. 248, 1848. 

Corallum simple, subpedicellate, free in the adult state, and recurved towards its basis. 
Calice circular, or nearly so. Columella fasciculate, and highly developed. Septa straight, 
broad, and exsert. Costm partly armed with spines, crests, or small lobular processes. 

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

multise1ialis, Michelotti, Spec. Zool. tab. ii, fig. 7. 

20. Genus D1scoTROCHUS. 

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 papillre equal in size. Septa straight, 
very broad, and projecting but little laterally. Wall horizontal. Costm straight and simple. 

Typ. sp., Discotrochus Orbignyanus, 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 Turbinolime). 
Septa broad, very exsert, free almost all along their inner edge, and grouped in fasciculre ; 
those of the last cyclum taller than those of the penultimate cyclum, and cemented 
exteriorly to the older septa. Costm distinct near the calice, but obsolete on the lower part 
of the walJ, where there are only a few granulations. 

Typ. sp., Desmophyllum crista-galli, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. IO. 

3 
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~ 2. Wall completely covered by a pellicular epitheca. 

22. Genus :FLABJ!:LLUM. 

Lesson, Illustr. de Zoologie, 1831; Phyllodes, Philippi, Neues Jahrbuch flir 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 trabicul;:e of the septa ; very little 
developed, or even quite rudimentary. Septa 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., Flahellum pavoninum, Lesson, op. cit., pl. xiv. 

23. Genus PLACOTROCHUS. 

Milne 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 lamis, Milne Edw. and J. Haime, loc. cit., tab. viii, fig. 15. 

24. Genus BLAS'l'OTROCHUS. 

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, Milne 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 viscera] chamber, where they 
unite without presenting any trabicul;:e. 

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

PSEUDOTURBINOLIDAJ. 

Corallmn simple, with the loculi open and devoid of synapticulre or dissepiments, as in 
Turbinolidre, but having the septa represented by groups of three vertical laminre, not 
adhering together, excepting near their external margin, where they are united by a common 
costa ; a mode of structure, which is quite anormal in the whole order of Zoantharia. 

Genus DASMIA. 

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

Corallum subturbinate, and appearing not to be free. Septa strongly granulated. Costte 
thick, equal, not numerous, and separated by deep grooves. 

Typ. sp., Dasmia Sowerbyi, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 8. 

Family II. 

OCULINIDAJ. 

Corallum composite, produced by gemmation, and presenting in general an abundant, 
compact crenenchyma or common tissue, the surface of which is smooth, delicately striate 
near the calices, or slightly granular, but never echinulate. Walls of the corallites com­
plete (that is to say, presenting no perforations), not distinct from the crenenchyma, and 
increasing by their 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 synapticulre. Septa entire, or having their upper edge 
slightly divided. 

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

1. Genus OcuLIN A. 

(Pars) Lamarck, Hist. des An. sans Vert., t. ii, p. 283, 1816; Milne Edw. and J. Haime, Comptes 
rend. de l' Ac. des Sc., t. xxix, p. 68, 1849. 

Corallum in general arborescent ; gemmation irregular or affecting a spiral disposition ; 
crenenchyma highly developed ; its surface smooth, excepting near the calices, where it 
presents slight radiating strim. Corallites v;rith 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; Madrepora virginea, Ellis and Sol., tab. xxxvi. 

2. Genus TRYMHELIA. 

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

Corallum arborescent, differing from Oculina by the non-existence of a columella, and the 
great development of the pali, 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. 

Corallum arborescent ; gemmation terminal and regularly opposite. Corallites 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. Pali well developed. 
Septa entire, exset't, 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, Joe. cit., p. 68, 1849. 

Corallum in general arborescent, and resembling Oculina by its form and its mode of 
gemmation, but differing from the three preceding genera by the non-existence of pali. 
Calice with a deep central fossula. Columella septal ; edges of the septa denticulated. 

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

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

Corallum arborescent, with thick branches; gemmation irregular. Calices very shallow, 
their border scarcely projecting above the surface of the ccenenchyma, and united by com­
mon strim. Columella compact, styliform, and terminated by a small tubercle. Septa 
scarcely exsert. 

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

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

Corallum 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 costoo 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 SebtE, 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. 

Corallum arborescent, segregate, with coalescent branches ; no true ccenenchyma, but 
walls 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 nor pali. 

Typ. sp., Lophelia prolifera, nob. ; Ellis and Sol., tab. xxxii, 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. cit., p. 69, 1849. 

Corallum arborescent, with coalescent branches, and well-developed crenenchyma in 
aged parts ; gemmation subterminal, regularly alternate. Calice deep. Columella 
rudimentary. Septa slightly exsert, entire, and small. No distinct costce; the surface of 
the corallum smooth or very delicately striated. 

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

9. Genus DIPLHELIA. 

Corallum resembling Amphelia, but having a large columella and denticulated septa. 

Typ. sp., Diplhelia rari.stella, nob. Oculina raristella, Defrance, Diet. des Sc. Nat., vol. xxxv, p. 356. 

10. Genus 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 strim. 

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

§ 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 crenenchyma, the 
surface of which is entirely covered with sub-granulose strim. Calices very shallow. 
Columella compact, very thick, and terminated by a rounded tubercle. No pali. Septa 
exsert, entire. 

Typ. sp., Axhelia myriaster, nob.; Oculina myriaster, Valenciennes MSS., Cata!. of the Museum of 
Nat. Hist. of Paris. 

12. Genus CRYPTHELIA. 

Milne Edw. and J. Haime, loc. cit., p. 69, 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 columella nor pali. 

Typ. sp., Crypthelia purlica, Milne Edw. and J. Haime, loc. cit., p. 69. 
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13. Genus ENDHELIA. 

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

Corallum of the same general form as in the preceding genus, but with the corallites 
alternate on the branches, which are thick and coalescent. Calices immersed ; their border 
not projecting, but armed with a tongue-shaped process. No columella nor 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; Allopora, 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 ; crenenchyma 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., Styla8ter ro8ea, Gray, loc. cit.'; Oculina ro8ea, Lamarck, op. cit., t. xi, p. 287 ; Esper., 
tab. xxxvi. 

Transitional Group. 

PSEUDOCULINID~. 

Corallum composite, with a highly developed, spongy, or cellulose, echinulate, dermic, 
crenenchyma. 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 Oculinidm and the 
Astreidm, but differs essentially from both. It does not, however, present any important 
structural peculiarity, and does not appear to be derived from a special zoological type. 

1. Genus MADRACIS. 

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

Corallum arborescent ; crenenchyma almost compact, and highly echinulated. Calices 
unarmed. Columella styliform. Septa exsert and equally developed. 

Typ. sp., Madraci8 a8perula, Milne Edw. and J. Haime, loc. cit., p. 70; Dentipora a8perula, 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 ; crenenchyma sub-compact, with a granulated surface. Calices 
armed with a labial process near the upper part of their margin. Columella styliform. 

Typ. sp., Stylophora pi8tillari8, Schweigger, loc. cit.; Madrepora pi8tillari8, Esper., tab. Ix. 
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3. Genus D1rnDRAUIS. 

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

Corallum arborescent; crenenchyma almost compact, with its surface granulated. Calices 
sub-mammiform. No columella. Septa not exsert, or only very slightly so; nearly equal. 

Typ. sp., Dendracis Gervillii, nob. ; Madrepora Gervillii, Defrance, Diet. des Sc. Nat., vol. xxviii, p. 8 ; 
Michelin, Icon., Zooph., pl. xlix, fig. 8. 

4. Genus AR.EACIS. 

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

Corallum massive; crenenchyma spongy, with its surface echinulate. Calices with a 
thin projecting margin. No co!umella. Septa unequally developed, entire. 

Typ. sp. Arceacts sphceroidalis, nob. ; .tJ.strea sphceroidalis, Michelin, pl. xliv, fig. 9. 

Family III. 

ASTREID.AJ. 

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. Crenenchyma not existing, or being formed either by the development of the costre 
and their dissepiments, or by the epithecal tissue alone, and not forming a compact mass 
as in the Oculinidre. 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 synapticulre like those of the 
Fungida>. 

First Tribe-EUSMILIN ...£. 

Septa completely developed and entire (that is to say, with their apical margin neither 
lobate nor denticulate). Costm always unarmed. Columella often compact, or even styliform. 

Section I.-EUSMILIN ...£ PROPRIAJ. 

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., 3m• 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. Cost(lJ 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 altavillinsis, 

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 numerous, closely set, slightly exsert, and not much granulated; 
systems apparently very numerous. Dissepiments abundant. Wall naked, or with a rudi­
mentary epitheca. Cosf(lJ simple, not ramified, and distinct from the basis of the corallum. 

Typ. sp., Placosmilia cymbula, Milne Edw. and J. Hai me, Joe. cit., p. 234 ; Turbinolia cymbula, Michelin, 
Icon., pl. lxvii, fig. 1. 

3. Genus TROCHOSl\ULIA. 

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 rudimentary 
epitheca. CosttJJ simple, granulated, delicate, usually distinct from the basis, and never 
ramified. 

Typ. sp., Trochosmilia Faujasii, Milne Edw. and J. Haime, loc. cit., tab. v, fig. 6. 

4. Genus p ARASMILIA. 

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

Corallum simple, adherent or pedicellate, tall, subturbinate, and presenting in general 
indications of an intermittent growth. Calice nearly circular; fossula not very deep. Columella. 
spongy. Septa exsert, very granular laterally, and arched at their apex. Dissepiments not 
abundant, and existing only in the inferior part of the loculi. Wall naked, or with a rudi­
mentary epitheca. Cost(lJ straight, simple, not ramified, somewhat granulated, and in 
general projecting more near the calice than in the lower part of the coral. 

lfyp. sp., Parasmilia centralis, Milne Edw. and J. Haime, loc. cit.; Madrepora centralis, Mantell, 
Geol. of Sussex, tab. xvi, figs. 2, 4. 
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5. Genus C<ELOSMILIA. 

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

Typ. sp., Ccelosmilia poculum; Parasmilia poculum, Milne Edw. and J. Haime, loc. cit., tab. v, fig. 5. 

6. Genus LoPHOSMILIA. 

Milne 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. Cost<l! simple, and but 
slightly 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, flabelliform, free, but retaining a thick 
peduncle. Calice representing a very long ellipse, 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. Costa: 
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. I.xv, fig. 8; Madrepora lunata, Bruguiere, 
Journ. d'Hist. Nat., vol. i, tab. xxiv, figs. 5, 6. 

8. Genus MoNTLIVALTIA. 

Lamouroux, 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 caryophyllata, Lamouroux, op. cit., tab. lxxix, figs. 8, 9, 10; Michelin, op. cit., 
tab. liv, fig. 2. 

9. Genus PEPLOSMILIA. 

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

Typ. sp., Peplosmilia A.ustenii, nob. 
4 
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10. Genus AxosMILIA. 

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

Corallum simple, free in the adult state, tall, turbinate. Galice circular; fossula large and 
deep. Golumella styliform, large, and slightly compressed. Septa 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., .tl.xosmilia extinctorium, Milne Edw. and J. Haime, loc. cit.; Caryophyllia extinctorium, 
Michelin, op. cit., tab. ix, fig. 3". 

11. Genus EusMILIA. 

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

Corallum composite, cespitose, with dichotomous or trichotomous branches, and a stem 
that does not thicken much by the progress of age. Gorallites multiplying by fissiparity, 
becoming rapidly segregate, and not remaining disposed in series at their calicular extremity. 
Galices rather irregular in form, but in general nearly circular ; fossula deep. Golumella of a 
loose lamello-spongiate texture. Septa exsert, broad, thin, straight, not crowded, with their 
apex strongly arched, and their surface almost smooth. IJissepiments well formed, but not 
very abundant. Walls naked or covered inferiorly by a slight pellicular epitheca. Gostce 
indistinct towards the basis of the corallites, but becoming sub-cristiform near the calice. 

Typ. sp., Eusmiliafastigiata, Milne Edw. and J. Haime, loc. cit., tab. v, fig. I; Madreporafastigiata, 
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., .tl.plosmilia aspera, D'Orbigny MSS.; Lobophyllia aspera, Michelin, Icon., tab. xx, 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. 

Corallnm composite, cespitose, fissiparous, and presenting the same general disposition as 
in the preceding genus. No columella. Septa extremely thin, crowded, broad, very slightly 
exsert, with their apex slightly arched, and their lateral surfaces sub-glabrous. IJissepi­
ments very abundant. Walls very thin, plain towards the basis, and costulate near the 
calices. 

Typ. sp., Leptosmilia ramosa, Milne Edw. and J. Haime, Joe. cit., tab. vi, fig. I. 

14. Genus THECOSMILIA. 

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

Corallum 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 BARYSMILIA. 

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

Corallum 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. Oolumella 
rudimentary or not existing. Septa closely set. Walls very thick, naked, and covered with 
delicate costal lines, which are nearly equal and granulate. 

Typ. sp., Barysmilia 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. 
Oorallites with large septa, and a spongious columella. 

Typ. sp., Dendrosmilia Duvaliana, Milne Edw. and J. Haime, loc. cit., p. 274. 

17. Genus STYLOSMILIA. 

Milne Edw. and J. Haime, loc. cit., p. 275, 1848. 

Corallum composite, fasciculate, and increasing by lateral gemmation. Oorallites tall, 
with a small number of thick septa, and a styliform columella. Walls thick, with obsolete 
costr.e. 

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

18. Genus PLACOPHYLLIA~ 

D'Orbigny MSS. 

Corallum composite, segregate, and increasing by gemmation, which is almost basal. 
Oorallites cylindrical and low. Oolumella well developed. Septa probably entire. Watl8 
completely covered with a membraniform epitheca, presenting thick transverse folds. 

Typ. sp., Placophyllia dianthus, D'Orbigny MSS. ; Lithodendron dianthus, Goldfuss, Petref. Germ., 
tab. xiii, fig. 8. 

Section 11.-EUSMILIN.LE CONFLUENTES. 

Corallum composite, and presenting no separation between the corallites, united m 
rows, so as to assume a meandriform disposition ; multiplication essentially fissiparous. 
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19. Genus CTENOPHYLLIA. 

Dana, Zoophytes, p. 169, 1846. 

Corallum pedunculate, but increasing very little by its basis, and terminated by a large 
oval, almost flat, calicular surface ; the different series of corallites intimately united together 
by means of their common walls, and without there being in general any camenchyma; the 
gyri or calicular grooves very long, aud the mural ridges thin. Columella lamellar, and 
almost uninterrupted from one end of the gyrus to the other. In general, some traces of 
pali. Septa rather closely set, slightly exsert, and delicately granulated. JJissepiments very 
abundant, arched, and oblique ; sometimes simple, but in general producing a vesicular 
mass. The common epitheca rudimentary, and covering only the inferior part of the c_on;imon 
exterior walls, in the upper part of which are costtJJ, nearly equal, and more or less cristiform 
near the margin of the calicular surface. 

Typ. sp., Ctenophyllia m<Eandrites, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, p. 277; 
Meandrina pectinata, Lamarck; Madrep. m<£andrites, Solander and Ellis, Zooph., tab. xlviii, fig. 1. 

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. 
Columella hig.hly developed, and formed by a series of very compact, enlarged processes. 
Septa very thick and closely set. JJissepinzents large, but not crowded. 

Typ. sp., Dendrogyra cylindrus, Ehrenb., op. cit.; Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, 
Zool., t. x, pl. 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. JJissepiments abundant. 
CosttJJ delicate, in general subcristate near the margin of the calice. No epitheca, or only 
a rudimentary one. 

Typ. sp., Rhipidogyra jlabellum, Milne Edw. and J. Haime, loc. cit. ; Lobophyllia jlabellum, Michelin, 
Icon., tab. xviii, fig. I. 

22. Genus p ACHYGYRA. 

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

Corallum adherent by a very thick peduncle; gyri with a narrow calicular groove, 
and united by a very broad mass of dense cmnenchyma. Columella lamellar. Septa 
crowded. CosttJJ delicate and granulated; little or no epitheca. 

Typ. sp., Pachygyra labyrinthica, Milne Edw. and J. Haime, loc, cit. ; Lobophyllia labyrinthica, Michelin, 
Icon., pl. !xvi, fig. 3. 
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23. Genus PLEROGYRA. 

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

Corallum composed of long, thick, slightly ramified gyri, united laterally by their lower 
part, and free only near the calicular margin. No columella. Septa exsert, and broad ; 
interseptal loculi very broad, and almost entirely filled up with large vesicular dissepiments, 
constituting a cellular mass. Walls presenting some costal strire near the calicular margin, 
but covered in all the other parts by a vesicular structure, which becomes highly developed 
between the gyri. 

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

Section III.-EUSMILINAJ AGGREGATAJ. 

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 
crenenchyma, or by mural annular expansions. 

This group corresponds to the division of the Astreince ag[Jregatce of the second tribe of 
this family, and constitutes with these the great genus Astrea of most authors. 

24. Genus STnlNA. 

Lamarck, Hist. des Anim. sans Vert., t. ii, p. 220, Hll6; Fascicularia, Lamarck, Extrait du Cours, 1812. 

Corallum glomerate, astreif orm. Gorallites very tall, united by means of the costal 
system and its dissepiments, and having the appearance of small truncate cones at their 
upper end. Galices circular, with their margin free; usually distant from each other. 
Golumella styliform and projecting. Septa exsert, arched at their apex; in general not 
numerous, and forming as usual six systems. No pali. Walls thick. 

Typ. sp., Stylina echinulata, Lamarck, loc. cit.; Milne Edw., Atlas du Regne Animal de Cuvier, 
Zooph., pl. lxxxv, fig. 3. 

25. Genus STYLOC<ENIA: 

Milne Edw. and J. Haime, An. des Sc. Nat., 3m• serie, t. x, p. 298, 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. Galices polygonal, their 
margins simple, and bearing at their angles small, columnar, grooved processes. Golumella 
styliform, projecting. Septa very thin, not exsert, nor numerous, and forming six systems. 

Typ. sp., Stylocrenia emarciata, Milne Edw. and J. Haime, loc. cit., tab. vii, fig. 2; Astrea emarciata, 

Lamarck, op. cit., t. ii, p. 266. 
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26. Genus AsTROC<ENIA. 

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

~orallum very dense, and not bearing columnar processes, as in the preceding genus. 
Galices po~ygonal. Golumella styliform, not projecting much. No pali. Septa thick ; ap­
parentl;: e1g~t 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 Styloccenia. 

Typ. sp., Astroccenia Orbignyana, Milne Edw. and J. Haime, loc. cit., p. 297; Astrea formosissima, 
Michelin, Icon., pl. lxxii, fig. 9. 

27. Genus STEPHANOC<ENIA. 

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. Galices subpolygonal. Golumella styliform, and 
not projecting much. A coronet of pali, 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; A&trea intersepta, 

Lamarck, Anim. sans Vert., t. ii, p. 266. 

28. Genus PH YLWCCENIA. 

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

Corallum glomerate, astreiform. Gorallites united by the costrn and the exotheca, which 
are highly developed. Galices with a free margin, slightly elevated. No columella, or only 
traces of a rudimentary one. No pali. Septa very broad, exsert, and forming six 
systems ; gemmation lateral. 

Typ. sp., Phylloccenia irradians, Milne Edw. and J. Haime, loc. cit.; A&trea radiata, Michelin, pl. xii, fig. 4. 

· 29. Genus DICHOC<ENIA. 

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

Corallum glomerate, astreiform. Gorallites united by a very abundant and dense costal 
camenchyma, the upper surface of which is subgranulate. Galices circular or elliptical, with 
a projecting margin. Golumella small. Pali corresponding to most of the septa, which are 
exsert and granulated. Multiplication fissiparous. 

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

Vert., t. ii, p. 260. 
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30. Genus HETEROC<ENIA. 

Milne Edw. and J. Haime, loc. cit., p. 308, 1848. 

Corallum resembling that of Sarcinula, but differing from all the preceding genera 
by the small number and the unequal development of the septa, 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 alohe in fossil species. Calices circular, with a 
projecting free margin. No columella nor pali. Septa exsert ; camenchyma abundant, of 
a foliate structure, and having a granular surface. 

Typ. sp., Heterocrenia exiguia, Milne Edw. and J. Haime, loc. cit., tab. ix, :fig. 13; Lithodendron exigue, 

Michelin, Icon., Zooph. tab. lxxii, :fig. 7. 

Section IV.-EUSMILINAJ IMMERSAJ. 

Corallum composite. Corallites disposed as in the preceding Section, but imbedded in 
an epithecal cellular tissue, and not united by costal laminIB or mural 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, Ehrenb., op. cit., 
p. 89, 1834. 

Corallum fasciculate, and almost massive. Corallites tall, free towards their upper end, 
which projects more or less above the surface of the cellular exotheca. Walls strong, with 
costIB but little developed. No columella, or only a rudimentary one. Septa very exsert. 
IJissepiments in general simple, and not abundant. 

Typ. sp., Sarcinula organum, Lamarck, loc. cit., p. 223; Milne Edw., Atlas du Regne Animal de 
Cuvier, Zooph., pl. lxx:xv, :fig. I. 

Second Tribe-ASTREIN AJ. 

Septa having their upper edge lobulated, dentate, or armed with spines, and often 
imperfect near their inner edge. Costte also spinulous, dentate or crenulate, but never 
forming simple cristIB, as is often the case in Eusmilirne. Columella in general spongy, 
rarely lamellar, and never styliform. Corallum in general massive. 

Section I.-ASTREINAJ HIRT.LE. 

Corallum simple or composite, and then formed by perfectly delineated corallites, pro­
duced by fissiparity, or by calicular gemmation. 
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32. Genus CARYOPHYLLIA. 

(In parte) Lamarck, Hist. des Anim. sans Vert., t. ii, p. 224, 1816; Milne Edw. and J. Haime, Comptes 
rend. de l'Ac. des Sc., t. xxvii, p. 491, 1848. 

Corallum simple, and adherent by a broad basis. Galice circular, or almost so. 
Golumella well developed, spongy, and composed of twisted lamellre, that advance one over 
the other. Septa broad, exsert, numerous, close set, and armed with spines, the size of 
which augments from the centre of the calice towards its margin. Dissepiments vesicular 
and abundant. Wall presenting costaJ, formed by a series of spines; epitheca rudimentary. 

Typ. sp., Caryophyllia lacera, Milne Edw. and J. Haime, An. des Sc. Nat., 3m• serie, t. xi, p. 237; 
Madrepora lacera, Esper, Pflanz., tab. xxv, fig. 2. 

33. Genus CrncOPHYLLIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 491, 1848. 

Corallum simple, subturbinate. Golumella 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. GostaJ thin, nearly equal, simple, and 
delicately granulated. 

Typ. sp., Circophyllia truncata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, t. x, tab. viii, 
fig. 3; Anthophyllum truncatum, Goldfuss, Petref., tab. xiii, fig. 9. 

34. Genus THECOPHYLLIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 491, 1848. 

Corallum simple, adherent, or sub-pedicellate. Galice circular, or nearly so. No colu­
mella. 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; Anthophyllum decipien1J, 

Goldfuss, Petref., tab. lxv, fig. 3. 

35. Genus LoBOPHYLLIA. 

(Para) Blainville, Diet. des Sc. Nat., t. Ix, 1830; Milne Edw. and J. Haime, Ann., t. xi, p. 244. 

Corallum composite, tall, and increasing by fissiparity. Gorallites segregate, or united in 
series, which are always simple, and free laterally. Galice with a deep fossula. Golumella 
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. 

§ I. Lobophyllia cymoa(£. Typ. sp., Lobophyllia anguloaa, Blainv.; Caryophyllia anguloaa, Lamarck.­
§ 2. Lobophyllia gyros(£. Typ. sp., Lobophyllia multilobata, Milne Edw. and J. Haime, loc. cit., p. 250; 
Fungus marinua, Seba, Rer. Nat. Thes., vol. iii, tab. cix, No. 4. 
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36. Genus SYMPHYLI,IA. 

Milne Edw. and J. Haime, Comptes rend. de l'Ac. des Sc., t. xxvii, p. 491, 1848. 

Corallum composite, massive, short, and increasing by fissiparity. Corallites having dis­
tinct calicula, but united in linear series, which 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. Septa not numerous, scarcely exsert, strongly dentate, and confluent. DissepimentN 
vesicular, large, and abundant ; loculi closed almost to their top. 

Typ. sp., Mycetophyllia Lamarckiana, 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 cespitose, fissiparous ; Corallites segregate, tall, cylindroid. Calices almost 
circular. Columella rudimentary. Septa not very numerous. Walls covered with a complete 
membraniform epitheca, strongly striated transversely. 

Typ. sp., Eunomia radiata, Lamouroux, op. cit., p. 83; Lithodendron Eunomia, Michelin, Icon., pl. xxxiv, 
fig. 6; Eunomia l<l!vis, Milne Edw. and J. Haime, Ann., t. xi, p. 260; Lithod. l<l!ve, Michelin, loc. cit., 
pl. xix, ~g. 8. 

39. Genus CALAMOPHYLLIA. 

Calamites, Guettard, Mem. sur les Sc. et les Arts, vol. ii, p. 404, 1770; Calamophyllia, Blainville, Diet. des 
Sc. Nat., t. lx, 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. JJissepiments very oblique and crowded. Walls delicately striated, 
devoid of epitheca, but presenting at certain points circular foliaceous expansions. 

Typ. sp., Calamophyllia striata, Blainville, Diet. des Sc. Nat., pl. cccxii; Galamite strie, Guettard, 
Mem. sur les Sc., t. iii, pl. xxxiv. 

5 
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40. Genus DAsYPHYLLIA. 

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., Dasyphyllia echinulata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, t. x, 
pl. viii, fig. 5. 

41. Genus CoLPOPHYLLIA. 

Milne Edw. and J. Haime, Comptes rend. de l'Acad. des Sc., t. xxvii, p. 492, 1848. 

Corallum sub-glomerate, remarkably light and fragile, composed of series of corallites 
cemented together laterally, without their respective walls ceasing to be distinct on the 
calicular surface, where they are parallel, very thin, and constitute a double ridge on each 
side of the calicular 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. IJissepiments 
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 costIB; epitlteca rudimentary. 

Typ. sp., Colpophyllia 9yro8a, Milne Edw. and J. Haime, Ann., t. xi, p. 266; Madrepora gyro8a, Ellis 
and Solander, op. cit. ; tab. li, fig. 2; Manicina gyr08a, Ehrenberg, op. cit. ; Mu88a gyro8a, 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 Stoke8iana, 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., 3m• serie, t. xi, p. 270, 1849. 

Corallum having most of the characters of the preceding genus, but increasing by 
calicular gemmation. The gyri in general short, the marginal ones distinct, and not forming 
a common rim. No epitheca. 

Typ. sp., Latomeandra plicata, Milne Edw. and J. Haime, loc. cit., p. 2;"1; Lithodendron plicatum, 
Goldfuss, Petref. Germ., tab. xiii, fig. 5. 
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44. Genus TRIDACOPHYLLIA. 

Blainville, Diet. des Sc. Nat., vol. Ix, p. 327, 1830. 

Corallum 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 ; 
the calicular trenches broad, very deep, and winding. Columella quite rudimentary, but the 
calicular centres very distinct. Septa projecting very little, thin, nearly equal, and serrate. 
JJissepiments abundant, very oblique, convex, and forming long vesicules. Plate or exterior 
surface of the common wall of the corallum covered with lamellar costre, which extend from 
the basis of the mass, project slightly, and are irregularly denticulate. 

Typ. sp., Tridacopkyllia lactuca, Blainville, loc. cit. ; Concha fungiformis, Seba, Thes., v. iii, tab. cxxxix, 
No. 10; Pavonia lactuca, Lamarck, An. sans Vert., vol. ii, p. 239; Manicina lactuca, Ehrenberg, op. cit., p. 103. 

45. Genus TRACHYPHYLLIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 492, 1848. 

Corallum short, increasing by fissiparity, and composed of very flexuous series of coral­
lites, free laterally. Common walls strongly echinulate. Epitlteca rudimentary. Columella 
well developed, but of a very loose, spongy texture. Septa numerous, crowded, exsert, and 
strongly granulated laterally. 

Typ. sp., Trackypkyllia amarantum, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• ser., vol. xi, 

p. 275; Amarantum saxum, &c. Rumph. Amb. Hort. vi, tab. lxxxvii, fig. 1. 

46. Genus AsPrn1scus. 

Konig, Icon. Foss. Sect., p. 1, 1825; Cyclopkyllia, Milne Edw. and J. Haime, Comptes rend. de l'Acad. 
des Sc., vol. xxvii, p. 492, 1848. 

Corallum discoidal, with its inferior surface flat, and its upper surface convex. Corallites 
arranged in radiating series, separated by thick and simple, crest-like mural ridges, excepting 
towards the margin of the calicular surface, where the young individuals spread out so as to 
form a broad, continuous, lamello-striate border. Columella rudimentary, but the calicules 
well individualized. Septa very thin and crowded, but not numerous in each corallite. 
common plate covered with a thick epitheca, presenting concentric strire or folds. 

Typ. sp., Aspidiscus cristatus, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. xi, p. 277; 
Aspidiscus Skawi, Konig, Icon. Foss. Sect., pl. i, fig. 6; Cyclolites cristata, Lamarck, Anim. sans Vert., 
t. ii, p. 234. 

47. Genus ScAPOPHYLLIA. 

Milne Edw. and J. Haime, Comptes rend. de l'Acad. 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. 
JJissepiments simple and distant. 

Typ. sp., Scapopkyllia cylindrica, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, 
tab. viii, fig. 8. 
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Section 11.-ASTREINAJ 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 arranged 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 Eusmilinoo, and in fossils where 
the apical teeth of the septa may be worn away, it is often difficult to distinguish them. It 
may therefore be useful to mention that, in the confluent Astreinoo, the gyri are always com­
pletely united laterally, and never more or less segregate, which is sometimes the case with 
the confluent Eusmilinoo ; 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 Eusmilinoo, and by a series of trabiculoo or 
processes in the confluent Astreinoo ; lastly; that the sides of the septa are more or less 
granulated in all these Astreime, and are on the contrary almost glabrous in the meandroid 
Eusmilinoo. 

48. Genus MEA~DRINA. 

(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. G!Jri 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). Septa crowded, enlarging near the columella, and not 
presenting any appearance of a paliform lobe. Plate or exterior common walls of the 
corallum covered with a complete delicate epitheca. 

Typ. sp., Meandrina .filograna, Lamarck, loc. cit., vol. ii, p. 248; Michelin, Icon., pl. xi, fig. i. 

49. Genus MANICINA. 

(In parte) Ehrenberg, Corall. des Roth. Meeres, p. 101, 1834; Dana, op. cit., p. 188, I 846; 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. G_yri 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. Septa thin, crowded, strongly granulated, and armed with delicate, equal 
teeth ; a well-characterised paliform lobe arising from the edge of the principal septa 
near the columella. Plate or exterior common wall covered with thin and very delicately­
serrated costoo ; its inferior part having an incomplete epitheca. 

'l'yp. sp., Manicina areolata, Ehrenberg, 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. 

Corallum glomerate, adherent by a broad basis, and of a dense structure. Gyri long, 
very sinuous, and united by highly-developed costrn, 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 costrn and their dissepiments. Golumella spongy, 
essential, and well developed. Septa 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; Meandrina cerebriformis, 

Lamarck, op. cit., vol. ii, p. 246; Seba Thes., 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. Golumella 
lamellar; its upper edge projecting slightly, and regularly lobated. Septa united to the 
columella by means of marginal trabiculrn ; 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, Milne Edw. and Haime, Ann. des Sc. Nat., 3m• ser., vol. x, tab. viii, fig. 11 ; 
Meandrina cerebriformis, Quoy and Gaimard, Voy. de l' Astrol., Zooph., pl. xviii, figs. 2, 3 ; Meandrina tenuis, 

Dana, op. cit., p. 262; Milne Edw., Atlas du Regne An. de Cuvier, Zooph., pl. lxxxiv ter, fig. 2. 

52. Genus CmLORIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 493, 1848. 

Corallum resembling much the true Meandrina, but differing from the four preceding 
genera by its rudimentary columella, which is not essential, but septal, and formed by 
trabiculrn, springing from the margin of the septa. Gyri long, and united by their walls, 
the tissue of which is cellular; ridges simple and continuous. Septa delicate, and having 
neither a paliform lobe nor a lateral expansion near the columella. 

Typ. sp., Creloria labyrinthica, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3'_"0 serie, t. xi, p. 194; 
Mad1'epora labyrinthica, 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 having the same structure as in the preceding genus, but formed of very short 
gyri, the corallites tending to individualization. This form is intermediate between the 
ordinary confluent Astreidrn (or Meandrinrn) and the agglomerated Astreidrn, such as true 
Astrea. 

Typ. sp., Astroria d<edalea, Milne Edw. and J. Haime, Ann. des Sc. Nat., t. xi, p. 297; Madrepora 

d<edalea, Ellis and Solander, op. cit., tab. xlvi, figs. I, 2. 
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54. Genus HYDNOPHORA. 

Fischer de Waldheim, 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 monticuhe. The calicular trenches are transversal as well as longitudinal, 
and there is no columella. Septa nearly equal, and rising to the apex of the conical mural 
monticulre. General form sometimes massive and sub-globose or gibbous; sometimes 
sub-explanate. 

Typ. sp., Hydnophora Demidovii, Fischer, Oryct. du Gouv. de Moscou, pl. xxxii. 

Section IIl.-ASTREINJE DENDROID.!.E. 

Corallum always increasing by lateral gemmation. The corallites segregate, and having 
an arborescent or fasciculate arrangement. Septa regularly. and delicately serrated ; those 
of the principal cycla always bearing pali. 

55. Genus 0LADOCORA. 

(In parte) Ehrenberg, Corall. des Roth. Meeres, p. 85, 1834; Caryophyllia, Dana, Zoophytes, p. 378, 1846. 

Corallum arborescent, forming branched clumps. Corallites cylindrical, very long, and 
completely free laterally. Calices circular, or almost so. Columella papillose. Pali well 
developed, and corresponding to all the septa, except those of the last cyclum. Septa 
slightly exsert, nearly equal, granulated, and having their apex arched and delicately serrated. 
Walls compact, with simple, granulated, or echinulated costre, and an incomplete epitheca, 
which often expands into circular, horizontal leaves, extending to the neighbouring 
corallites. 

Typ. sp., Cladocom cespitosa, Milne Edw. and J. Haime; Madrepora jlexuosa, Solander and Ellis, tab. 
xxxi, figs. 5, 6. 

56. Genus PLEUROCORA. 

Milne Edw. and J. Haime, Comptes rend. de l'Ac. des Sc., t. xxvii, p. 494, 1848. 

Corallum sub-dendroid. Corallites cylindrical, very short ; united by their 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. 
Costm distinct from one end of the corallites to the other, and vermiculate. 

rrhis genus approximates in some degree to Dendrophyllia and to Oculina. 

Typ. sp., Pleurocora explanata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, 
tab. vii, fig. 10. 
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Section IV.-ASTREINJE AGGREGAT..:£. 

Corallum composite, massive, increasing by gemmation or by :fissiparity, and in that 
case not presenting a linear mode of arrangement of the corallites, which are always com­
pletely united laterally, but remain well defined, and never lose their individuality, as in 
the confluent Astreina. 

5 7. Genus AsTREA. 

(In parte) Lamarck, Syst. des Anim. sans Vert., p. 371, 1801; Milne Edw. and J. Haime, Comptes rend., 
t. xxvii, p. 494, 1848. 

Corallum massive, in general convex or sub-globose. Gemmation extra-calicular. Coral­
lites tall. Calicules having a free, exsert, obtuse, circular margin; fossula 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 their apical teeth 
near the columella; their sides strongly granulated. Costa highly developed, and com­
posed of lamelli:e ; in general perforated, and united by numerous dissepiments. 

Typ. sp., Astrea caverno8a, Milne Edw. and J. Haime, loc. cit., vol. x, tab. ix, fig. 1; Madrepora 

caverno8a, Esper, Pflanz. Suppl. Mad., tab. xxxvii; A8trea argu8, Lamarck, Hist. des Anim. sans Vert., 
t. xi, p. 259. 

58. Genus CYPHASTREA. 

Milne Edw. and J. Haime, Comptes rend. de l' Acad. des Sc., vol. xxvii, p. 494, 1848. 

Corallum massive, convex, and globose. Gemmation extra-calicular. Corallites united 
by a compact septal ccenenchyma, the surface of which is strongly granulated, or even 
echinulated. Calicular rims as in the preceding genus. Columella papillose, and well 
developed. Septa lamellar near the wall, but cribriform towards the columella, where 
they are formed by a series of oblique processes, representing a sort of lattice; their 
calicular teeth rather larger towards the calice than near the walls. 

Typ. sp., Cypha8trea microphtholma, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, 
tab. ix, fig. 5; A8trea microphthalma, Lamarck, op. cit. 

5 9. Genus OuLASTREA. 

Milne Edw. and J.:Haime, Comptes rend., t. xxvii, p. 495, 1848. 

Corallum massive and incrustating. Gemmation extra-calicular. Corallite8 low. 
Calices circular, with a free margin. Columella papillose, and appearing to be formed by 
the inner apical teeth of the septa. No pali. Septa with a crispate, denticulated, apical 
margin, and echinulate sides. Costa also echinulate and crispate. 

Typ. sp., Oula8trea cri8pata, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, tab. ix, 
fig. 4; A8trea crispata, 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. 494, 1848. 

Corallum globose ; its under surface having the form of a naked costulated 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 well-developed 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 l' Astrolabe, Zooph., pl. xvii, figs. 10-14. 

61. Genus 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 camenchyma quite compact. Calices in general much 
crowded together, but preserving their margins distinct. Columella papillose. Septa 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. Costce rather indistinct. 

Typ. sp., LeptastreaRoissyana, Milne Edw. and J. Haime, Ann. Sc. Nat., 3'"" serie, vol. x, tab. ix, fig. 6. 

62. Genus 801,ENASTREA. 

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-calicular. Corallites long, slender, and united by an exothecal structure, 
and not by the costce, which do not meet, and are often rudimentary. Calices circular, 
with an exsert margin. Columella spongy, and in general small. Septa very thin; their 
margin denticulated. Dissepiments simple, numerous, and closely set. 

Typ. sp., Solem1,strea Turonensis, nob. ; Astrea Turonensis, Michelin, Icon., pl. lxxv, figs. l, 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; surrounded 
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 costre. 

Typ. sp., Pltymastrea Valenciennesii, Milne Edw. and J. Haime, Ann. Sc. Nat., 3m• aerie, vol. x, 
tab. ix, fig. 3. 
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64. Genus As·r&oIDES. 

Quoy and Gaimard, Ann. des Sc. Nat., 1 •• serie, vol. x, p. 18i, 1827; Astroitis, Dana, Zooph., p. 405, 1846. 

Corallum incrnsting, 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 extra-calicular. Calices deep. Columella 
spongy, large, and projecting very much at the bottom of the fossula, a character which 
does not exist in any of the preceding Astreime. Septa not much developed, very thin, 
not exsert, irregularly and delicately denticulated. IJissepiments very abundant. Walls 
composed of a dense spongy tissue. Epitheca complete. 

Typ. sp., Astroides calicularis, Blainville, Diet. des Sc. Nat., vol. Ix. ; Caryophyllia calicularis, Lamarck, 
op. cit., vol. ii, p. 226 ; Milne Edwards, Atlas du Regne Anim. de Cuvier, Zooph., tab. lxxxiii, fig. 2. 

65. Genus PRIONASTRF.A. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 495, 1848. 

Corallum 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; fossnla deep ; margins united so as to form a simple crest between 
the different corallites. Columella spongy. Septa thin, crowded, delicately granulated on 
their sides, and strongly dentated at their apex ; the largest of these teeth are those nearest 
the columella. IJissepinzents 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. 

'fyp. sp., Prionastrea abdita, Milne Edw. and J. Haime, loc. cit. ; Astrcea abdita, Lamarck, Hist. des 
Anim. sans Vert., t. ii, p. 265, 1816; Madrepora abdita, Soland. and Ellis, t. 50, f. 2. 

66. Genus SrnERASTREA. 

(In parte) Blainville, Diet. des Sc. Nat., t. lx, p. 335, 1830; Siderina, Dana, Zooph., p. 218, 1846. 

Corallum incrnsting, forming a convex mass of a very dense tissue. Gemmation 
sub-marginal. Corallites united by their walls, which are thin, and sometimes indistinct. 
Calices sub-pentagonal, with a deep fossula, and their margins rendered thick by the pro­
longation of the septa. Columella papillose, in general not much developed, but having a 
tendency to become compact. Septa 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. IJissepiments rudimentary. 

Typ. sp., Siderastrea galaxea, Blainville, Joe. cit. ; Madrepora galaxea, Ellis and Solander, Hist. of 
Zooph., tab. xlvii, fig. 7. 

67. Genus BARYASTREA. 

Milne Edw. and J. Haime, Comptes rend. de l' Aead. 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 their walls. Calices polygonal and 
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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. Septa very thick, closely set, scarcely granulated, and very feebly 
denticulated. JJissepiments little developed. 

Typ. sp., Baryastrea solida, Milne Edw. and J. Haime, 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 erhinulate, and 
its under surface constituting a plate, covered with a complete, thin epitheca. Gernmation 
sub-marginal or marginal. Corallites 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. Haime, Comptes rend., t. xxvii, p. 495. 

69. Genus SYNASTREA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 495, 1848. 

Corallum pediculate, and increasing in breadth more than in height. Gemmation 
sub-marginal. Corallites intimately united by their walls. Calices superficial, distinct at 
their centre, but not so towards their circumference. 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., 3m• serie, vol. x, 
tab. ix, fig. 12. 

70. Genus THAMNASTREA. 

Thamnasteria (in parte), Le Sauvage, Mero. 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 fasciculus 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. GenU8 GoNIASTREA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 495, 1848. 

Corallum always increasing by successive fissiparity, and forming a convex or l?bulated 
mass, of a dense structure. Corallites intimately Wlited from top to bottom by theIT walls, 
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which thus form simple partitions between the visceral cavities, and are thick and compact. 
Calices polygonal; fossula rather deep. Columella spongy. Septa slightly exsert, their 
apex arched and denticulated. Well-characterised, denticulated pali, corresponding to all 
the septa, except those of the last cyclum. 

Typ. sp., Goniastrea solida, Milne Edw. and J. Haime, Ann., 3m• serie, t. x, pl. ix, fig. 7; Madrepora 

solida, var. b, Forskal, Descr. Anim. in ltin. Orient., p. 131. 

72. Genus APHRASTREA. 

Milne Edw. and J. Haime, 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 
united 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 rlenticulated, slightly exsert. IJissepiments vesicular, and highly developed. Walls 
extremely thick, and completely vesicular. 

Typ. sp., .Aphrastrea deformis, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, tab. ix, 
fig. 11; .Astrea deformis, Lamarck, Hist. des An. sans Vert., t. xi, p. 264. 

73. Genus PARASTREA. 

Milne Edw. and J. Haime, 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 costre 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 
surrounding it. Septa exsert, and armed with teeth, the largest of which are placed near 
the centre of the calice, and often assume the appearance of pali. IJissepiments well 
developed. 

Typ. sp., Parastrea amicorum, Milne Edw. and J. Haime, Ann., 3m• serie, vol. x, pl. ix, fig. 9. 

Section V.-AsrrREINAJ 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. IJissepiments 
almost rudimentary. 

7 4. Genus AN GIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1_848. 

Corallum composed of short, cylindrical corallites, united by a common gemmiferous 
basal expansion, and completely free laterally. Cal ices sub-circular ; fossula broad and 
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deep. Columella papillose, well developed. Septa thin, not exsert ; the principal ones 
having their upper margin almost entire, the others strongly dentated. Walls covered with 
a complete epitheca. 

Typ. sp., Angia rubeola, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, tab. vii, fig. 6 ; 
Dendrophyllia rubeola, Quoy and Gaimard, Astrolabe, Zooph., tab. xv, figs. 12-15. 

75. Genus CRYPTANGIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1848. 

Corallum composed of agglomerate, cylindro-turbinate corallites, which appear to mul­
tiply by gemmation 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. Calices circular, with a well-formed fossula. Columella papillose, well developed. 
Septa thin, not very closely set ; the upper edge of all of them dentate. Walls covered 
with a complete epitheca. 

Typ. sp., Cryptangia Woodii, Milne Edw. and J. Haime, Joe. cit.; Cladocora cariosa, Wood, Ann. of 
Nat. Hist., vol. xiii, p. 12. 

76. Genus RHIZANGIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxvii, p. 496, 1848. 

Corallum increasing by the gemrnation of stolons, which sometimes become calicified, 
and are persistent. Corallites agglomerate, sub-cylindrical. Calices circular; fossula shallow. 
Columella papillose, and not very distinct from the neighbouring denticulations of the 
septa. Septa thin, scarcely exsert, nearly equal, very closely set, with the upper edge 
slightly arched, and armed with small, regular 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., 3m• serie, vol. x, t. vii, 
figs. 7, 8; Astrea brevissima, 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. 

Corallurn incrusting. Corallites very short, produced by gemmation on a thin, 
common, basal expansion, the surface of which is granulated. Calices circular, with a 
deep fossu]a. Columella papillose, sub-echinulate and not distinctly delimitated. Septa 
thin, exsert, nearly equal, granulate, and armed with teeth much resembling those of the 
columella ; the tertiary septa bent towards those of the second cycla, and united to them. 
IJissepiments in general simple and distant. Walls naked, with broad, delicately-granu­
lated costffi. 

Typ. sp., Astrangia Michelinii, Milne Edw. and .J. Haime, Ann. des Sc. Nat., 3m• 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 by the structure of the septa, 
the upper edge of which is almost entire in the principal cycla, and slightly denticulated in 
the others. Columella rudimentary. 

Typ. sp., Phyllangia americana, nob. 



INTRODUCTION. xlv 

79. Genus OuLANGIA. 

Milne Edw. and J. Haime, Comptes reud., t. xxvii, p. 497, 1848. 

Corallum composed of very low, cylindrical corallites, 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. Septa very 
exsert, closely set; those of the principal cycla having their upper edge almost entire. 

Typ. sp., Oulangia Stokesiana, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, 
tab. vii, fig. 4. 

Aberrant Group. 

PSEUDASTREID..i£. 

Corallum composite, thin, and foliaceous, and increasing by extra-calicular gemmation. 
Corallites short, well circumscribed, and dispersed on the surface of a common lamellar 
plate. Crenenchyma echinulate. Septa well developed, very echinulate. JJissepiments not 
numerous. No synapticulre. Common basal wall imperf orate, sub-costulate, and naked. 

Genus EcmNOPORA. 

Lamarck, Hist. des An. sans Vert., vol. ii, p. 252, 1816; Echinastrea, Blainville, Diet. des Sc. Nat., 
vol. Ix, p. 343, 1830. 

Corallum adherent, near the centre, and expanding into large foliaceous, lobated 
laminre. Calices circular, with an exsert margin. 

Typ. sp., Echinopora rosularia, Lamarck, loc. cit., p. 253; Milne Edw., Atlas du Regne Anim. de 
Cuvier, Zooph., tab. lxxxiii ter, fig. I. 

Transitional Group. 

PSEUDOFUNGID..i£. 

Corallum composite and foliaceous, having a perforated plate or basal wall (as in 
Fungidre) and interseptal dissepiments (as in Astreidre). Calices forming radiating series, 
separated by lobes or ridges. No synapticulre. 

Genus MERULlNA. 

Ehrenberg, Corall. des Roth. Meeres, p. 104, 1834. Typ. sp., Merulina ampliata, Ehrenberg, loc. cit. 

Corallum simple or 
or foliaceous lamina. 

Family IV. 

FUNGID..i£. 
Dana, Expl. Exped., Zooph., p. 283, 1846. 

composite, very short and expanding, so as to constitute a disc 
Calice very shallow, and open laterally in simple species; 
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confluent, and not circumscribed in the compound species. Septa not distinct from the 
costre, and formed by complete, imperforate laminre, with the edge dentate, and the sides 
covered with styliform or echinulate processes, which, in general, meet so as to constitute 
numerous synapaticulm, or transverse props, extending across the loculi like the bars of 
a grate. No dissepiments or tabulre, 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. 

First Tribe-CYCLOLITIN.LE. 

Corallum simple. Plate or basal wall having a well-developed epitlteca, presenting 
concentric folds. 

1. Genus CYCLOI,ITES. 

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 elliptica, Lamarck, loc. cit., p. 234. 

2. Genus PAL.Ai:OCYCLUS. 

Milne Edw. and J. Haime, Comptes rend. de l'Acad. des Sc., vol. xxix, p. 71, 1849. 

Corallum circular. Fossula deep, very broad, and circular. Septa thick and not 
numerous; none of them cemented together. 

Typ. sp., Palceocyclus porpita, Milne Edw. and J. Haime, loc. cit.; Madrepora porpita, Fougt, Lin. 
Amren. Acad., t. i, tab. iv, fig. 5. 

Second Tribe-FUNGIN.LE. 

Corallum simple or composite. Plate or basal wall without an epitheca, m 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. xxix, p. 71, 1849. 

Corallum simple, subdiscoidal. Septa very numerous, and united so as to appear 
ramified. Basal wall strongly echinulate, and perforated in an irregular manner. 

Typ. sp., Fungia patellaris, Lamarck, loc. cit., p. 236; Milne Edw. and J. Haime, Ann. des Sc. Nat., 
t. ix, pl. vi, fig. I. 
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4. Genus MrnRABACIA. 

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., Micrabacia coronula, nob.; Fungia coronula, 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, Lamourou.x, Exp. Meth., tab. lxx:xiii, figs. 1, 2, 3. 

6. Genus GENABACIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 71, 1849. 

Corallum composite, formed by a parent corallite similar to Anabacia, bearing young 
calicula arranged circularly. 

Typ. sp., Genabacia stellata, nob. ; Fungia stellata, D' Archiac, Mero. 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. Oalicula sub-radiate, and of two sorts ; the central ones 
multi-lamellate, and arranged in a line; 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 pileus, Ellis and Solander, op. cit., tab. xlv. 

8. Genus CRYPTABACIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 71, 1849. 

Corallum composite, free and convex above. Oalices distinctly radiate ; the central 
ones arranged in a line, and more distinct than the others. Septa short, and not numerous. 
Under surface of the common basal walls strongly echinulated. 

Typ. sp., Cryptabatia talpa, nob. ; Fungia talpa, Lamarck, 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 PonoBACIA. 

Milne Edw. and J. Haime, loc. cit., p. 71, 1849. 

Corallum composite, cyathiform, and adherent by its basis. Calices as in Halomitra. 

Typ. sp., Podobacia cyatkoides, nob.; Agaricia cyatkoides, Valenciennes MSS., in the Gallery of the 
Paris Museum. 

11. Genus LITHACTINIA. 

Lesson, lllustr. Zool., 1833. 

Corallum composite, free. Calices of one sort only, and not radiate. Septa short, 
and separated by very thin, transverse laminre, which appear to be analogous to columellre. 

Typ. sp., Litkactinia nove£kybernice, Lesson, loc. cit., vi, figs. l, 2. 

12. Genus PoLYPHYLI.IA. 

Quoy and Gaimard, Voy. de l' Astrolabe, Zooph., p. 184, 1833. 

Corallum composite, free, and having calices of two sorts; the central ones sub-radiate, 
and arranged in a line. 

Typ. sp., Polypkyllia pelvis, Quoy and Gaimard, loc. cit., pl. xx, figs. 8-10. 

13. Genus ZooPILUS. 

Dana, Zooph., p. 318, 1846. 

Corallum composite. Septa of two sorts ; the large ones radiately prolonged quite to 
the margin ; the intermediate much smaller, and those only interrupted by the calicular 
fossulre or oririms. 

Typ. sp., Zoopilus eckinatus, Dana, op. cit., p. 319. 

Third Tribe-LOPHOSERIN JE. 

Plate (or basal wall) not perforate nor echinulate. No epitheca. 
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14. Genus CYcLosERIS. 

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., Cycloseris cyclolites, nob.; Fungia cyclolites, Lamarck., Hist. des Anim. sans Vert., t. ii, p. 236 . 

• 

15. Genus 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., Diaseris distorta, nob.; Fungia distorta, Michelin, in Guerin's Mag. Zool., t. v, Zooph., 
pl. v, 1843. 

16. Genus 1rRoCHOSERis. 

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.; .dnthophyllum distortum, Michelin, Icon. Zooph., pl. xliii, fig. 8. 

17. Genus CYATHOSERIS. 

Milne Edw. and J. Haime, Ioc. 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. ; .dgaricia 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, 1816. 

Corallum composite, foliaceous, and adherent, rising in the form of irregular cristre or 
of lobes, with confluent, radiate calicules on each side. Columella tubercular. 

Typ. sp., Lophoseris boletiformis, 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 irregular. Calices arranged m concentric senes, 
separated by unequal ridges. Columella tubei;cular. 

Typ. 8p., .dgaricia undata, Lamarck, Ioc. cit.; Madrepora undata, Solander and Ellis, Zooph., tab. xl. 
7 
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20. Genus PACHYSERIS. 

Milne 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 i'Ugosa, Lamarck, Hist. des An. sans Vert., t. ii, p. 243 . 

21. Genus PHYLLASTREA. 

Helioseris, Dana, Zooph., p. 269; Milne Edw. and J. Haime, loc. cit., p. 72, 1849. 

Corallum composite, composed of frondiform expansions. Calices circumscribed, sub­
mammillate, 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. 

Typ. sp., Haloseris lactuca, Milne Edw. and J. Haime, loc. cit. 

23. Genus LEPTOSERIS. 

Milne Edw. and J. Haime, loc. cit., p. 72, 1849. 

Corallum 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., Leptoserisfragilis, 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 trabiculce. IJissepiments rudimentary ; no tabulce. 

The principal character of this section of Zoantharia is furnished by the structure of 
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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 lamirne ; 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 synapticuloo, as in most of the Zoantharia aporosa, or 
with tabuhe, as will be seen in the next two sections of this order. 

The perforated Zoantharia form three natural families : Eupsammidoo, Madreporidoo, 
and Poritidoo. 

Family V. 

EUPSAMMID.LE. 

Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, p. 65, 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 trabiculoo. The walls have a granulate vermiculate surface, 
and become often very thick in advanced age, but never constitute a loose spongy mass, 
as in Madreporidoo and Poritidoo, or a compact camenchyma, as in Oculinidoo. 

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 costoo are always rudi­
mentary ; sometimes there is a rudimentary epitheca. 

l. Genus EuPSAMl\llA. 

Milne Edw. and J. Haime, Ann. Sc. Nat., 3m• serie, vol. x, p. 77, 1848. 

Corallum simple, subturbinate, free, and not presenting any lateral mural expansions. 
Calice oval and rather deep. Septa broad, slightly exsert, granulate, closely set, and 
forming four or five cycla. Costm simple, distinct from the basis of the corallum, nearly 
equal, slightly vermiculate, and comprnsed of a series of distinct, projecting granuloo. 

Typ. sp., Eupsammia trochiformis, Milne Edw. and J. Haime, loc. cit., tab. i, fig. 3; Madrepora trochi­

formis, Pallas ; Turbinolia elliptica, 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 lobiform or 
cristate expansions. Calice arched; fossula long and narrow. 

Typ. sp., Endopachys Maclurii, Milne Edw. and J. Haime, Ann. Sc. Nat., vol. x, tab. i, fig. 1; Tur­
binolia Maclurii, Lea, Contrib. to Geol., tab. vi, fig. 206. 

3. Genus BALANOPHYLLlA. 

Searles Wood, Ann. and Mag. of Nat. Hist., vol. xiii, p. ll, 1844. 

Corallum simple and adherent, sub-pecliculate, 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 HETEROPSAJIBIIA. 

Milne Edw. and J. Haime, Ann. Sc. Nat., 3m• serie, vol. x, p. 89, 1848. 

Corallum 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, slightly 
exsert, and closely set. Walls not having distinct costre, but presenting small striw or 
small papillre, composed of minute granulre, and arranged in an irregular manner. 

Typ. sp., Heteropsammia Michelinii, Milne Edw. and J. Haime, loc. cit., p. 89. 

5. Genus LEPTOPSA~IMIA. 

Milne Edw. and J. Haime, loc. cit., p. 90, 1848. 

Corallum simple, adherent. Calice elliptical. Columella much developed, and 
projecting at the bottom of the fossula. Septa neither exsert nor crowded, very thin, and 
presenting scarcely any granulations; those of the fifth order rudimentary. Walls thin and 
translucid. Costa: distinct from the basis, and formed by series of small granulre. 

Typ. sp., Leptopsamm~a Stokesiana, Milne Edw. and J. IIaime, loc. cit., tab. i, fig. 4. 

6. Genus ENDOPSAMMIA. 

Milne Edw. and J. Haime, loc. cit., p. 91, 1848. 

Corallum simple, erect, and adherent. Calice circular. Colunzella 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 pellicular 
epitheca, and having broad, straight costre. 

'fyp. 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. Wall 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. CosttJJ delicate, straight, 
composed of simple series of obscure granulations, and radiating regularly from the 
centre of the mural disc to its circumference. No epitheca. 

•ryp. sp., Stephanophyllia elegans, Michelin, Icon. Zooph., pl. viii, fig. 2. Milne Edw. and J. Haime, 
loc. cit., tab. i, fig. 10. 

8. Genus DENDROPHYLLIA. 

Blainville, Diet. des Sc. Nat., vol. Ix, p. 319, 1830. 

Corallum composite, and in general arborescent. Corallites cylindrical, or cylindrico­
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. Wall8 
becoming very thick, and presenting narrow vermiculate costtJJ, formed by series of granulre. 

Typ. sp., Dendrophyllia ramea, Blainville, Joe. cit.; Milne Edw., Atlas du Regne Animal de Cuvier, 
Zooph., pl. lxxxiii, fig. 1. 

9. Genus LoBOPSAMMIA. 

Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• 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. 

10. Genus CrnNOPSAMl\lIA. 

1Iilne Edw. and J. Hai me, loc. cit., p. 106, 1848; Tubastrea, Lesson, Voyage aux In des orient. par 

Belanger, 1834. 

Corallum composite, dendroid, or sub-globose, increasing by lateral or sub-basal gemma­
tion. Corallites cylindrical. Calices. circular, or nearly i:;o. Columella tubercular, well 
developed. Septa not exsert, distant, and forming three cycla ; those of the fifth order 
rudimentary. CosttJJ narrow, sub-verrniculate towards the bases, simple, and formed of a 
series of granulre near the calice. 

Typ. sp., CtEnopsammia coccinea, Milne Edw. and J. Haime, loc. cit., p. 107; Tubastrea coccinea, Lesson, 
op. cit., Zooph., tab. i; Astrea calicularis, Blain ville, Manuel d' Actinol., tab. liv, fig. 2. 

11. Genus STEREOPSAMMIA. 

Corallum presenting most of the characters of Crenopsammia, but not having any 
Columella. 

'l'yp. sp., Stereopsammia humilis, nob., tab. v, fig. 4. 
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Family VI. 

MADREPORIDlE. 

Corallum composite, increasing by gemmation and not by fissiparity. Crenench;yrna 
abundant, spongy, and reticulate. Walls very porous, and not distinct from the crenenchyma. 
Septa lamellose, and well developed; loculi free. 

First Tribe-MADREPORINJE. 

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. 277, l8lli. 

Corallum composite, forming ramified, lobate, or fasciculate masses. Crenenc!tyma 
loose, and delicately echinulate. Calices projecting, with a thick margin. No colurnella. 

Typ. sp., Madrepora muricata, Ellis and Solander, Zooph., tab. lvii; Madrepora abrotanoides, 
Lamarck, loc. cit., p. 280. 

Second Tribe-EXPLANARINJE. 

Visceral chamber presenting at least six equally developed principal septa. 

2. Genus ExPLANARIA. 

(Pars) Lamarck, Hist. des Anim. sans Vert., vol. ii, p. 254, 1816; Gemmipora, Blainville, 
Diet. des Sc. Nat., vol. lx, p. 352, 1830. 

Corallum in general foliaceous. Crenenc!tyma abundant, rather dense, and delicately 
echinulate. Septa almost all of the same size. Columella spongy. 

Typ. sp., Explanaria crater, nob.; Madrepora crater, Pallas, Eleuch. Zooph., p. 332. 

3. Genus AsTREOPORA. 

Blainville, Diet. des Sc. Nat., vol. lx, p. 348, 1830. 

Corallum massive. Crenenchyma of a loose texture, and strongly echinulated. Septa 
unequally developed. No columella. 

Typ. sp., Astreopora myriophthalma, Blainville, loc. cit. ; Astrea myriophthalma, Lamarck, op. cit., 
p. 260. 
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Family VII. 

PORITIDAJ. 

Corallum entirely composed of reticulate sclerenchyma. Septal apparatus well 
developed, but never lamellar, and composed only of series of styliform processes or 
trabicuhe, constituting by their junction a sort of irregular trellis. Walls presenting the 
same structure, and not distinct from the cmnenchyma. Visceral chamber containing 
some small dissepiments, but never divided by tabulre. 

First Tribe-PORITIN..:E. 

Cmnenchyma rudimentary, or not existing. 

1. Gen~ PoRITES. 

(Pars) Lamarck, Hist. des An. sans Vert., t. ii, p. 267, 1816; Milne Edw. and J. Haime, Comptes rend., 
t. xxix, p. 258, 1849. 

Corallum composed of sclerenchyma, very irregularly reticulated. Calices shallow. 
Septa not numerous, rudimentary, and appearing to be represented by a circle of pali, the 
apex of which is papillose. 

Typ. sp., Porites congloinerata, Lamarck, loc. cit., p. 269. 

2. Genus LITHAR.<EA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 258, 1849. 

Sclerenchyma very irregularly reticulated. Ca/ices not very deep. Columella spongy. 
Pali rudimentary, or not existing. Septa well developed, particularly towards the wall. 

Typ. sp., Lithar<.ea 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 l'Ac. des Sc., t. xx.vii, p. 496, 1848. 

Corallum of a dense structure. Calices rather deep ; neither pali, 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., Coscinar<.ea Bott<JJ, Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. ix, tab. v, fig. 2. 
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4. Genus MrnROSOLENA. 

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 Coscinarrea, and by the existence of a strong, 
common epitheca. 

Typ. sp., Microsolena porosa, Lamouroux, op. cit., tab. lxxiv, fig. 24. 

5. Genus GoNIOPORA. 

Quoy and Gaimard, Voy. de l' Astr., Zooph., p. 218, 1833; Goniopora and Porastrea, Milne Edw. and 
J. Haime, Comptes rend. de l'Acad. des Sc., t. xxvii, p. 496, 1848. 

Corallum having distinct, elevated walls, of a fenestrate structure. Galices deep. 
Golumella spongy. Septa well developed, and fenestrate. No pali. 

Typ. sp., Goniopora pedunculata, Quoy and Gaimard, Voyage de l' Astrolabe, Zooph., tab. xvi, 
figs. 9-11. 

6. Genus RHODAR..<EA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, 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., Rkodar<ea calicularis, nob.; Astrea calicularis, Lamarck, Hist. des An. sans Vert., t. ii, 
p. 266. 

7. Genus PoRAR.tEA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, 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., Porar<Ea fenestrata, nob.; Pocillopora fenestrata, Lamarck, Hist. des An. sans Vert., t. ii, 
p. 275; Milne Edw. and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. ix, fig. I. 

8. Genus HoLAR...EA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 259, 1849. 

Galices with distinct polygonal margins, rather deep. Septal apparatus composed of 
irregular trabiculre, completely blended with the walls, and constituting thus a delicate 
spongy mass. Golumella fasciculate and short. 

Typ. sp., Holar<ea Parisiensis, nob. ; Alveolites Parisiensis, Michelin, Icon. Zooph., pl. xlv, fig. 10. 
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Second Tribe-MONTIPORINAJ. 

Omnenchyma abundant and spongy. 

9. Genus A.LvEOPORA. 

Quoy and Gaimard, Voyage de l' Astrolabe, Zooph., p. 240, 1833. 

Corallum arborescent. Cmnenchyma very porous and echinulate, 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., Zooph., tab. xix, 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 cmnenchyma between the calicules. Omnenchyma much more abundant, and 
more delicately spongy. 

Typ. sp., Montipora verruco&a, Quoy and Gaim., op. cit., Zooph., pl. xx, fig. 11. 

11. Genus PsAMMOCORA. 

Dana, Zooph., p. 344, 1846. 

Omnenchyma somewhat compact, of a fasciculate structure, and having its surface 
papillose. Oalices 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 obtUBangula, 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 tabulre 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 differ 
from the dissepiments of the Astreidre by not being dependent on the septa, and forming 
as many complete horizontal divisions extending from side to side of the general cavity, 

8 
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instead of occupying only the one or two loculi. It is also to be remembered that the 
septa! 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: Favositidre, Milleporidre, Seriatoporida:-, and 

'fhecidre. 

Family VIII. 

MILLEPORIDAJ. 

Corallum principally composed of a very abundant camenchyma, distinct from the 
walls of the corallites, and of a tubular or cellular structure. Septa not numerous ; 
tabulre numerous, and well formed. 

1. Genus MILLEPORA. 

(Pars) Lamarck, Syst. des An. sans Vert., p. 373, 1801; Palmipora, Blainville, Diet. des Sc. Nat., t. lx, 
p. 356, 1830. 

Corallum of various forms, but more or less foliaceous. Orenenchyma extremely 
abundant, of an irregular subtubular structure. Oalices of very different dimensions in 
the same corallum. No distinct septa. Tabulce horizontal. 

Typ. sp., Millepora alcicornis, Lamarck, loc. cit.; Milne Edw., Atlas du Regne Anim. de Cuvier, 
Zooph., tab. lxxxix, fig. 1. 

2. Genus HELIOPORA. 

(Pars) Blain ville, Diet. des Sc. Nat., vol. lx, p. 357, 1830; Dana, Zooph., p. 539, 1846. 

Corallum lobulate, somewhat massive, and differing from Millepora by the regular 
tubular structure of the cc:enenchyma, and the existence of small but distinct septa. 

Typ. sp., Heliopora carulea, Blainville, loc. cit., p. 357. 

3. Genus HELIOLITES. 

Dana, Zooph., p. 541, 1846; Palaopora, M'Coy, Ann. and Mag. of Nat. Hist., 2d series, vol. iii, p. 129, 
1849; Geoporites, D'Orbigny, Prodr. de Palreont. stratif. Univers., t. i, p. 49, 1849. 

Corallum sub-globose. Orenenchyma regularly tubular. Septa! radii advancing 
almost to the centre of the visceral chamber on the upper surface of the tabuloo, which 
are horizontal. 

Typ. sp., Heliolites pyriformi.,, Dana, loc. cit., p. 542; Heliolite pyriforme, etc., Guettard, Mem. sur 
les Sc. et les Arts, vol. iii, pl. xxii, figs. 13, 14. 
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4. Genus F1sTULIPORA. 

M'Coy, Ann. and Mag. of Nat. Hist., 2d series, vol. iii, p. 130, 1849. 

Uorallum with vesicular crenenchyma ; thick walls and infundibuliform tabuloo. 

Typ. sp., Fistulipora minor, M'Coy, loc. cit., figs. a, h. 

5. Genus Pr.ASMOPORA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 262, 1849. 

lix 

Corallum free, sub-hemispheric, with a basal plate covered with an epitheca presenting 
concentric folds. Calices immersed. Septa rudimentary. TabulaJ horizontal. Walls 
thin. Cr.enenchyma composed of large, vertical, radiate laminoo, united by smaller hori­
zontal plates, and resembling much the costal ccenenchyma of the Astreidoo. 

Typ. sp., Plasmopora petaliformis, nob. ; Porites petaliformis, Lonsdale, in Murchison, Sil. Syst., 
pl. xvi, fig. 4. 

6. Genus PROPORA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 262, 1849. 

Corallum differing from the preceding genus by the calices having exsert margins ; the 
septa being more developed, and extending outwards so as to constitute small costoo. 

Typ. sp., Propora tuhulata, nob.; Porites tuhulata, Lonsdale, Sil. Syst., pl. xvi, figs. 3, 3•, 36 (creteris 
exclusis). 

7. Genus AxoPORA. 

Corallum composite, incrusting, and forming thin expansions, which are often super­
posed. Cr.enenchyma abundant, and forming irregular ridges between the calices, which 
are small and deep. Septa rudimentary. Columella well developed, fasciculate, and 
expanding at its passage through each of the tabuloo. 

Typ. sp., ...1.xopora 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 surfaces of which are covered with calices. 

Typ. sp., Lohopora Solanderi, nob. ; Palmipora Solanderi, Michelin, op. cit., tab. xlv, fig. 9. 
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Family IX. 

FA VOSITID..:E. 

Corallum essentially formed by lamellar walls, with little or no crenenchyma. Visceral 
chambers divided by numerous and well-developed complete tabulre. 

First Tribe-FAVOSITID..:E. 

Corallurn massive. Walls perforated. Septa rudimentary. No c<Enenchyma. 

1. Genus FAVOSITES. 

Lamarck, Hist. des An. sans Vert., vol. ii, p. 204, 1816; Calamopora, Goldfuss, Petref. Germ., 
vol. i, p. 77, 1826-30. 

Corallurn composed of basaltiform corallites, and having a basal plate covered with an 
epitheca, and no radiciform appendices. Galices at right angle with the axis of the corallite, 
and in general hexagonal. Walls perforated in a very regular manner. Tabul<lJ horizontal, 
and very regularly superposed. No cmnenchyma. 

Typ. sp., Favoaitea Gothlandica, Lamarck, loc. cit., p. 206. 

2. Genus MrnHELINIA. 

De Koninck, Descr. des Anim. foss. des Terr. houilliers de la Belgique, p. 30, 1842-44. 

Corallum having a basal plate with radiciform prolongations. Tabul<lJ very irregular, 
and subvesicular. The other characters as in Favosites. 

Typ. sp., Michelinia tenuiaepta, De Koninck, loc. cit., pl. c, fig. 3 a, b. 

3. Genus KoNINCKIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 260, 1849. 

Corallum resembling Favosites, but having the walls larger and less regular, and the 
septa constituted by series of distinct and spiniform processes, interrupted at certain 
distances by the tabulre, which are horizontal. 

Typ. sp., Koninckiafragilia, Milne Edw. and J. Haime, loc. cit. 

4. Genus ALvEOLITES. 

(Pars) Lamarck, Syst. des An. sans Vert., p. 375, 1801 ; Steininger, Mem. Soc. Geol. France, vol. i. 

Corallum composed of superposed strata of corallites very similar to those of Favosites, 
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but much shorter, and terminated by an oblique semicircular or subtriangular calice, the 
edge of which projects on one side. 

Typ. sp., Alveoliles spongites, Steininger, Mero. de la Soc. Geol. de France, vol. i ; Calamnpora 
sp1mgites, Goldfuss, Petref. Germ., pl. xxviii, figs. 1°, 16, 1 •. 

Second Tribe-CHJETETINJE. 

Corallum massive. Walls not perforated. Neither septa nor crenenchyma. 

5. Genus CH.LETETES. 

Fiscber, Oryct. du Gouv. de Moscou, p. 159, 1837. 

Corallum glomerate. Corallites very long, basaltiform, and in general more or less 
bent. Calices polygonal. Tabulm independent, not connected in the adjoining corallites, 
nor placed on the same level throughout the corallum. 

Typ. sp., Chatetes radians, Fischer, loc. cit., pl. xxxvi, fig. 6. 

6. Genus DANIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 261, 1849. 

Corallum having most of the characters of Chrntetes, but with the tabulrn 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. Genus STENOPORA. 

(Pars) Lonsdale, Geol. of Russia and Ural Mount., vol. i, p. 631, 1845. 

Corallum very similar to Cbootetes, but having small styliform processes at the angles 
of the calices. 

Typ. sp., Stenopora spinigera, Lonsdale, loc. cit., pl. A, fig. 2. 

8. Genus CoNS'J.'ELLARIA. 

Dana, Zooph., p. 537, 1846. 

Third Tribe-HAL YSITIN JE. 

Corallum composed of corallites constituting vertical laminoo or fasciculi, but more or 
less free laterally, and united by means of connecting tubes or mural expansions. Walls 
wel1 developed, and not porous. Septa distinct, but small. 
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8. Genus HAI.YSITES. 

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. Tabulce horizontal. 

'l'yp. sp., Halyaites escharoidea, Fischer; Catenipora escharoidea, Lamarck, loc. cit., p. 207. 

9. Genus HARMODITES. 

Fischer, Notice sur les Tubipores fossiles, 1828 ; Syringopora, Goldfuss, Petref. Germ., vol. i, p. 7fi, 1826-33. 

Corallum fasciculate. 
zontal connecting tubes. 

Corallites irregularly cylindrical, very long, and united by hori­
Tabulce infundibuliform. 

Typ. sp., Harmodites ramuloaa, nob.; Syringopora ramulosa, Goldfuss, loc. cit., pl. xxv, fig. 7. 

10. Genus THECOSTEGITES. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 261, 1849. 

Corallites cylindrical, short, and united by strong mural expansions situated at various 
heights. Tabulce horizontal. 

Typ. sp., Thecostegites Bouchardi, nob.; Harmodites Bouchardi, Michelin, Icon. Zooph., pl. xlviii, fig. 3. 

Fourth Tribe-POCILLOPORINAJ. 

Corallum massive, gibbous, or subdendroid, with thick imperforated walls, forming, 
towards the surface, an abundant compact cmnenchyma. Septa quite rudimentary. 

11. Genus PomLLOPORA. 

(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 nng, 
resembling a columella. 

Typ. sp., Pocillopora acuta, Lamarck, loc. cit., p. 274; Milne Edw., Atlas du Regne Animal de Cuvier, 
Zooph., pl. lxxxi, fig. 3. 
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Family X. 

SERIATOPORIDAJ. 

Corallum_ arborescent or bushy, with an abundant compact camenchyma. Visceral 
chambers fillmg up by the growth of the columella and the walls, and showing but few 
traces of tabula:. 

1. Genus SERIATOPORA. 

Lamarck, Hist. des An. sans Vert., vol. ii, p. 282, 1816. 

Corallum arborescent, with echinulated branches. Oalices arranged in ascending series. 
Septa scarcely visible. Oolumella large and compact. 

Typ. sp., Seriatopora BUbulata, Lamarck, loc. cit., p. 282. 

2. Genus DENDROPORA. 
Michelin, Icon. Zooph., p. 187, 1845. 

Corallum arborescent, with very delicate smooth branches. Oalices distant, and sur­
rounded by a narrow, obtuse margm. Septa small, but distinct. 

Typ. sp., Dendropora explicita, Michelin, op. cit., pl. xlviii, fig. 6. 

3. Genus RHABDOPORA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 262, 1849. 

Corallum with prismatic echinulate branches. Oalices arranged in series. Septa very 
distinct. 

Typ. sp., Rhabdopora megastoma; Dendropora megastoma, M•Coy, Ann. and Mag. of Nat. Hist., 
2d series, vol. iii, p. 129. 

Family XI. 

THECIDAJ. 

Corallum massive, with an abundant, compact, spurious ccenenchyma, produced by the 
septa becoming cemented together laterally. Tabul(IJ numerous. 

Genus THECIA. 

Milne Edw. and J. Haime, Comptes rend., t. xxix, p. 263, 1849. 

Septal system highly developed. Oalices shallow, with a very small deep fossula. 

Typ. sp., Thecia Swinderniana; Agaricia Swinderniana, Goldfuss, Petref. Germ., pl. xxxviii, fig. 3; 
Porites 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 striffi rising on the surface of the tabulIB, 
and extending up the inner side of the walls. rrhe corallites are always perfectly distinct, 
and are never united by means of a camenchyma; nor do they ever form linear series, 
which is often the case in the preceding sections. They multiply by gemmation, and the 
reproductive buds are in general developed on the surface of the calices 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 synapticulffi, but that the visceral chamber is in general filled up from the 
bottom by a series of transverse tabulIB, or by a vesicular structure, which often constitutes 
the principal part of the corallum. 

Family XII. 

STAURIDAJ. 

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 four 
systems, characterised by an equal number of large primary septa. 

1. Genus STAURIA. 

Corallum composite, massive, astreiform, and increasing by calicular gemmation. 
Corallites united by their walls, or free in part, and not presenting any costm. Septa large, 
and with undivided edges, united along the axis of the visceral chamber. No columella. 

Typ. sp., Stauria a8treiformi8, nob. 

2. Genus HoLOCYSTIS. 

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 well-developed costm. Columella styliform. 

Typ. sp., Holocy8tis elegans; Cyathoplwm elegan8, Lonsdale, loc. cit., tab. iv, figs. 12, 13, 14, 15. 
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Family XIII. 

CYATHAXONIDAJ. 

Corallum with well-developed, complete septa, 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 Stauridre ; one well-characterised septal fossula. No dissepiments 
nor tabulre. 

Genus CY ATHAXONIA. 

Michelin, Icon. Zooph., p. 258, 1846. 

Corallum simple. Calice deep. Colunzella styliform, strong, and very prominent. 
Septa extending to the columella; the place of one of them occupied by a deep depression 
or septa} fossula. 

Typ. sp., Cyathaxonia cornu, Michelin, loc. cit., p. 258, pl. lix, fig. 9. 

Family XIV. 

CYATHOPHYLLIDAJ. 

Corallum with incomplete septa, that do not extend from the bottom to the top of the 
visceral chamber, in the form of uninterrupted laminre; those of the primary cyclum similar 
to the others, and not forming a central four-branched cross. Septal fossulre varying in 
number and in size. Visceral chamber divided by a series of superposed tabulre. 

First Tribe-ZAPHRENTIN AJ. 

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. 234, 1820; Caninia, 
Michelin, Diet. des Sc. Nat., Supplem., vol. i, p. 485; Siphonophyllia, 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 surface 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 patuln, Michelin, Icon. Zooph., tab. !ix, fig. 4. 
9 
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2. Genus AMPLExus. 

Sowerby, l\liner. Conchol., vol. i, p. 165; Amplexus and Cyat!topsis, D'Orbigny, Pro<lrome 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 tabulre naked and smooth in 
that part. The septaZ fossuZa well characterised in the upper portion of the corallum, but 
not so on the lower floors. TaouZm highly developed. 

Typ. sp., Amplexus coralloides, Sowerby, loc. cit., tab. lxxii. 

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., llfenop!tyllum tenui-marginatum, nob. 

4. Genus LoPHOPHYLLUM. 

Corallum resembling Zaphrentis, excepting that a crestiform colunzeZZa 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. 

'ryp. sp., Lopltophyllum Konincki, nob. 

5. Genus ANISOPIIYLLU)J. 

Corallum resembling Zaphrentis, excepting by the great development of three primary 
septa, one of which is placed facing the septal fossula; this fossuZa extending much towards 
the centre of the visceral chamber, and ceasing there to be distinct from the bottom of the 
calice. 

Typ. sp., Anisop!tyllum Agassizi, nob. 

6. Genus BARYPHYLLU!\L 

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 Verneuilanttm, nob. 
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7. Genus HALLIA. 

Corallum tall, turbinate. Septa highly developed, and extending to the centre of the 
tabulre. No columella. One remarkably large primary septum occupying the place of the 
septal fossula, and the neighbouring 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. 

'fyp. sp., Hallia insignis, nob. 

8. Genus AuLACOPHYLJ,mL 

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., ..tl.ulacophyllum sulcatum; Caninia sulcata, D'Orbigny, Prod. de Paleont., vol. i, p. 105. 

9. Genus TRoCHOPHYJ,LUM. 

Corallmn simple, trochoid. Calice rather shallow. Septal fossula rudimentary, and 
occupied by a small septum. The other septa 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., Trochophyllum Verneuili, nob. 

10. Genus HADROPHYLLUM. 

Corallum short. Calice superficial. One very large septa} fossula, and three small 
ones, representing a cross. The radiate arrangement of the septa somewhat irregular. 

Typ. sp., Hadrophyllum Orbignyi, nob. 

11. Genus CoMBOPHYLLUl\L 

Corallum presenting the general form of a Cyclolites. A single septal fossula. Septa 
exsert, and regularly radiate. 

Typ. sp.,Combophyllum osismorum, nob. 

Second Tribe-CYATHOPHYLLIN.LE. 

Septal apparatus regularly radiate, and uninterrupted, or equally divided into four 
groups by four superficial septal fossulre. No true columella, but sometimes a spurious 
one formed by the inner edge of the septa. 
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12. Genus CYATHOPHYLLUM. 

Goldfuss (in parte), Petref. Germ., vol. i, p. 54, 1826. 

Corallum simple or composite. No costm. Septa well developed, extending to the 
centre of the calice, and twisted together so as to produce the appearance of a small colu­
mella. Tabulm occupying only the centre of the visceral chamber; the outer porti~n of 
which is filled up with numerous vesicular dissepiments. A single wall, situated exter10rly, 
and provided with a .complete epitheca. 

Typ. sp., Cyathophyllum helianthoides, Goldfuss, loc. cit., tab. xx, fig. 2. 

13. Genus PACHYPHHLUM. 

Corallum composite, and increasing by lateral gemmation. Cora/lites united in their 
lower portion by means of the great development of the costre and the exotheca, and not 
delimitated by an individual epitheca. Tabulm well characterised. 

'l'yp. sp., Pachyphyllum Bouchardi, nob. 

14. Genus CAMPOPHYLLUM. 

Corallum simple, very tall, and protected by an epitheca. Septa well developed. 
Tabulm very large, and smooth towards the centre. Interseptal loculi filled with small 
vesiculre. 

Typ. sp., Campophyllumftexuosum; Cyathophyllumftexuosum, Goldfuss, Petref. Germ., vol. i, tab. xvii, 
fig. 3. 

15. Genus STREl'TELAsllIA. 

Hall, Palreont. 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 costre. 

Typ. sp., Streptelasma corniculum, Hall, loc. cit., tab. xxv, fig. 1. 

16. Genus 0MPHYMA. 

Rafinesque and Clifford, in Ann. des Sc. Phys. de Bruxelles, vol. v, p. 234, 1820. 

_Corall~ simple, turI;>inate. Wall provided with a rudimentary epitheca, and pro­
ducmg radiciform appendices. Septa very numerous, equally developed, and divided into 
four groups by an equal number of shallow septal fossulre. Tabulm well developed, and 
smooth towards the centre. 

Typ. sp., Omphyma turbinata; M~adrepora turbinata, Lin. Amren. Acad., vol. i, tab. iv, fig. 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. Tabulce central, and but little developed. 

Typ. sp., Goniophyllum pyramidale; Turbinolia pyramidal is, Hisinger, Lethrea Suecica, tab. xviii, fig. 12. 

18. Genus CnoNOPHYLLUM. 

Corallum simple, and constituted principally by a series of infundibuliform tabulce, 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. 

'fyp. sp., Chonophyllum perfoliatum; Cyathophyllum perfoliatum, Goldfuss, tab. xviii, fig. 5. 

19. Genus PTYCHOPHYLLUM. 

Strombodes (pars), Lonsdale, Sil. Syst., p. 691, 1839 (not Schweigger.). 

Corallum simple, and organized as in the preceding genus, but having the septa} radii 
strongly twisted towards the centre of the tabulre, so as to constitute a spurious columella. 

Typ. sp., Ptychophyllum Stokesi, nob.; C. Stokes, Trans. of the Geol. Soc., 2d series, vol. i, tab. xxix, 
fig. I. (N.B. The second figure bearing this number, but not the first.) 

20. Genus HELIOPHYLLUllI. 

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 tabulce, and which 
are united towards the circumference by means of vertical dissepim.ents. 

Typ. sp., Heliophyllum Halli, nob.; Strombodes helianthoides, Hall, Geol. of New York, No. 48, fig. 3 
(not S. helianthoides of Phillips). 

21. Genus METRIOPHYLLUM. 

Corallum simple, turbinate. Septa well developed, slightly twisted, and extending to 
the centre of the visceral chamber, through well-developed tabulm. · 

'l'yp. sp., Metriophyllum Bouchardi, nob.; Cyathophyllum mitratum, Michelin, Icon. Zooph., tab. xlvii, 
fig. 7 (not C. miti-atum of Schlotheim). 
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(Pars) Dana, Exploring Exped., Zoophytes, p. 361, 1846. 

Corallum simple, turbinate. Septa well developed, and rising towards the centre of 
the calice so as to form a spurious colunzella, but not twisted. 

Typ. sp., Clisiophyllum Danianum, nob. 

23. Genus AuLoPHYLJ.UM. 

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 colunzella. Tabulm but little developed. 

Typ. sp., Aulophyllum prolapsum; Clisiopltyllum prolapsum, l\'l'Coy, in Ann. and Mag. of Nat. Hist., 
2d series, vol. iii, p. 3. 

24. Genus AcRRVULARIA. 

Schweigger, Handb. der Naturg., p. 418, 1820. 

Corallum composite, increasing by calicular gemmation. Coral!ites 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. Tabula! not well developed. 

Typ. sp., Acervularia Rremeri; Astrea Hennahi, Rremer, Verst. der Hartzgeb., tab. ii, fig. 13 (not 
Lonsdale). 

25. Genus STROMBODES. 

(Pai·s) Schweigger, Handb. der Naturg., p. 418, 1820; Goldfuss, Petref. Germ., vol. i, p. 62, 1826; 
Acervularia, J,onsdale, Sil. Syst., p. 689, 1839; Arachnophyllum, Dana, Zooph., p. 360, 1846; St_rombo<les 

and .dctinocyathus, D'Orbigny, Prod. de Paleont. stratigr., vol. i, p. 107, 1849. 

Corallum composite, increasing by calicular gemmation. Corallites constituted prin­
cipally by a series of superposed, invaginated, infundibuliform tabulm, united by ascending 
trabiculie, so as to form a columnar mass. Calices pentagonal, well circumscribed, and 
completely covered with the septal radii. Outer walls not well developed ; the inner 
mural investment rudimentary. 

Typ. sp., Strombodes pentagonus, Goldf., Petref. Germ., vol. i, tab. xxi, 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 corallites, being confluent, and consequently the calices 
not being definitely circumscribed. No exterior walls; the interior mural investment 
well characterised. The centre of the tabulce presenting a columellarian tubercle. 

Typ. sp., Phillipsastrea Hennahi, D'Orbigny, loc. cit. ; Astrea Hennahi, Lonsdale, in Geol. 'frans., 
2d series, vol. v, tab. lviii, fig. 3. 

27. Genus ERIDOPHYLLUl\L 

Corallum composite, and increasing by lateral gemmation. Gorallites ·tall, cylindroid, 
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. 
Tabulm 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. 

'rhird Tribe-LI'l1HODENDRONINAJ. 

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 Lithodendron 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. 
Golumella styliform, compact. Septa well developed, but not reaching to the columella. 
Tabulm well developed. Interior wall rudimentary. 

Typ. sp., Lithodendron irregulare, Phillips, loc. cit., pl. ii, figs. 14, 15. 

29. Genus NEMATOPHYLLUl\I. 

Nematophyllum 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 tabulre. Exterior area 
vesicular. 

Typ. sp., Nematopltyllum arachnoideum, M'Coy, loc. cit., p. 16. 
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30. Genus LITHOSTROTION. 

(Pars) Fleming, British Animals, p. 508, 1828; Stromhodes and Lonsdaleia, M'Coy, in Ann. of Nat. Hist., 
2d series, vol. iii, pp. 10, 11, 1849. 

Corallum resembling Nematophyllum, but having the columella formed by a fasciculus 
of twisted bands, and the septa subvesicular exteriorly, and joining the columella along 
their inner edge. 

Typ. sp., Lithostrotionjloriforme, Fleming, loc. cit., p. 508. 

31. Genus AxoP H YLL UM. 

Corallum simple, trochoid, and resembling Lithostrotion by its structure. 

'fyp. sp., Axophyllum expansum, nob. 

32. Genus SYRINGOPHYLLUM. 

Sarcinula, Dana, Zooph., p. ;~63, 1846 (not Sarcinula, Lamarck). 

Corallum composite, astreiform. Corallites provided with strong walls, and much 
developed costre. Septa large. Tabulm but little developed. Columella styliform. 

Typ. sp., Syringophyllum organum; Madrepora organum, Linnreus, Syst. Nat., ed. xii, vol. i, p. 1278. 

Family XV. 

CYSTIPHYLLIDAJ. 

Corallum essentially composed of a vesicular tissue, and presenting little or no traces 
of septa or radiate stria::. 

1. Genus CYSTIPHYLLUM. 

Lonsdale, in Murchison's Silurian Syst., p. 691, 1839. 

Corallum simple, turbinate ; the visceral chamber filled with small vesicular laminre. 
Calice shallow. Walls vesicular. 

Typ. sp., Cystiphyllum Siluriense, Lonsdale, loc. cit., tab xvi bis, fig. l (but not fig. 2). 

Sub-order 5. 

ZOANTHARIA CAULICULATA. 

Antipathacea, Dana, Zooph., p. 574. 

Polypi supported on a sclerobasis or epidermic stem-like corallurn. 



INTRODUCTION. lxxiii 

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 surface being spinulous 
or smooth, whereas it is always sulcated in Alcyonaria. 

Family ANTIP ATHID..iE. 

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., Antipatkes myriopkylla, Ellis and Solander, Zooph., tab. xix, figs. 11, 12. 

2. Genus CrnRHIPATHES. 

De Blainville, in Diet. des Sc. Nat., vol. Ix, 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.; Antipatltes spiralis, Ellis and Soland., Zooph., tab. xix, 
fig. 1. 

3. Genus LEIOPATHFs. 

Gray, Synops. of the Brit. Mus., p. 135, 1842. 

Corallum arborescent; its surface smooth. 

Typ. sp. Leiopathes glaberrima; Llntipathes glaberrima, Esper, Pflanz., Antipathes, tab. ix. 

ZOANTHARIA INCERT..iE SEDIS. 

1. Genus HETEROPHYLLIA. 

M'Coy, Palreozoic 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 laminIB, irregularly branching and coalescing, but not presenting a radiate appearance. 

Typ. sp., Heterophyllia grandis, l\I'Coy, loc. cit., figs. A, B. 

10 
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2. Genua MoRTIERIA. 

De Koninck, Anim. foss. du Terr. carbon. de Belgique, p. 12, 1842. 

Corallum having the form of a bi-concave disc, presenting a radiate structure and 
numerous costce. 

Typ. sp., Mortieria vertehralia, De Koninck, Joe. cit., pl. B, fig. 3. 

3. Genus CYCLOCRINI'l'Es. 

Eichwald, Uber das Silurische Schichten-System in Esthland, p. I 92, 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 tabulre. (?) 

Typ. sp., Cycloci·initea Spaakii, Eichwald, Die Urwelt RussJands durch abbildungen erlaeutert, p. 48, 
tab. i, fig. 8, 1842. 

Order 11. 

ALCYONARIA. 

Alcyoniena, Audouin and Milne Edwards, Recherches sur Jes Anim. sans Vertebres faites aux iles Chausay, 
Ann. des Sc. Nat., 1st series,, vol. xv, p. 18, 1828; Zoopkytaria, Blainville, Manuel d'Actinologie, p. 496, 
1834; Zoopkyta aatei·o"idea, Johnston, Brit. Zooph., p. 164, 1838; Alcyonaria Dana, Exploring Expedition, 
Zooph., p. 586, 1846; Antkozoa aatero"idea, Johnston, Brit. Zooph., 2d edit., p. 138, 1847. 

Polypi with bi-pinnate tentacula, and only eight perigastric membranaceous laminre, 
containing the reproductiye organs. 

Alcyonaria have, in general, their dermal tissue consolidated by isolated spiculce 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,-Alcyonidre, Gorgonidre, and Pennatulidm. 
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Family I. 

ALCYONIDJE. 

Polypi adherent and not provided with an epidermic sclerenchyma. 

In this family, the dermic tissue is usually consolidated by a great number of scleren­
chymou~ 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 Gorgonidoo and in most of the Pennatulidoo. 

First Tribe-CORNULARINJE. 

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 CoRNULARIA. 

Lamarck, Hist. des An. sans Vert., vol. ii, p. 111, 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., Cornularia cornucopi<JJ, Cuvier; Tubularia cornucopi<JJ, Cavolini, Mem. per Servire alla Storia 
de Polipi Marini, tab. ix, figs. 11, 12; Cornularia rugosa, Lamarck, loc. cit. 

2. Genus CLAVULARIA. 

Quoy and Gaimard, ap. Blainville, Diet. des Sc. Nat., vol. lx, p. 499, 1830; Actinantlta, Lesson, Zool. 
de la Coquille, Zooph., p. 89, 1831. 

Polypi resembling Cornularia, but having their tubular polypidoms costulated and 
incrustated with long spicula. 

Typ. sp., Clavularia viridis, Quoy and Gaim., Voyage de l' Astrolabe, Zooph., tab. xxi, fig. 10. 

3. Genus RmzoxENIA. 

Ehrenberg, Corall. Roth. Meer., p. Mi, J 834. 

Polypi resembling those of the preceding genus, but not retractile. 

Typ. sp., Rltizoxenia tltalassantha, Ehr.; Zoantlta tltalassantlta, Lesson, Voyage de la Coquille, Zooph., 
tab. i, fig. 2. 
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4. Genus SARCODICTYON. 

E. Forbes ap. Johnston, Brit. Zooph., 2d ed., p. 179. 

Polypi nsmg 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, An. 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 SnIPODIUl\I. 

Ehrenberg, Corall., p. 61, 1834. 

Polypi resembling Anthelia, but being retractile. 

Typ. sp., Sympodiumfuliginosum, 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. xxix, fig. I. 

8. Genus 01.ADOCRONUS. 
-

M'Coy, in Ann. and Mag. of Nat. Hist. 1st series, vol. xx, p. 227. 

Corallum resembling Aulopora, but composed of cup-shaped calices, arranged m a 
regularly alternate manner, and bent in nearly opposite directions. 

Typ. sp., Cladochonus tenuicollis, M'Coy, loc. cit., tab. xi. fig. 8. 
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Second Tribe-'rUBIPORIN-LE. 

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 'I.1uBIPORA. 

Lamarck, Hist. des Anim. sans Verteb., vol. ii, p. 207, 1816. 

Typ. sp. Tubipora musica, Lamarck, loc. cit., p. 209. 

Third 'l1ribe-TELESTHIN ~. 

Polypi segregate and multiplying 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, Lamouroux, loc. cit., tab. vii, fig. 6. 

Fourth 'l'ribe-ALCYONIN~. 

Polypi aggregate and multiplying by lateral gemmation, so as to constitute a ramified, 
lobate or simple mass. 

11. Genus ALCYONIUM. 

Pallas, Elenchus Zooph., p. 342, 1766 ; 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., AlC?jonium digitatum, Lin. Solander and Ellis, op. cit., p. 175. 
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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 spiculre at the basis of the tentacula. 

Typ. sp. Xenia umbellafa, Savigny, Egypte, Polyp., tab. i, fig. 3. 

13. Genus NEPHTHYA. 

Savigny, Atlas de l'Egypte; Blainville, Manuel d' Actinol, p. 523; Spoggodea, Lesson, Illustr. de 
Zoologie, 1831. 

Polypi forming arborescent masses, incompletely retractile, and having the borders of 
the calice thick and incrnstated with large navicular spicuhe. 

Typ. sp,, Nepkthya Chabroli, Audouin, ap. Savigny, Egypte, Pol. tab. ii. fig. 5. 

14. Genus PARALCYONIUM. 

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 spiculre, but 
the upper part membranaceous and retractile. 

Typ. sp., Paralcyonium elegana; Alcyonidia elegana, 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 plicatum, Lamarck, Hist. des An. sans Verteb., vol. ii, p. 395. 

16. Genus CESPITULARIA. 

Valenciennes MSS. 

Polypi non-retractile, arranged in fasciculi, and united in the greatest pa,rt of their 
length by a dense, tough, common tissue, as in Alcyonium. 

Typ. sp., Ceapitularia multipinnata, Valen.; Cornularia multipinnata, Quoy and Gaimard, Voyage de 
l' Astrolabe, Zooph., tab. xxii, figs. 1-4. 
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17. Genus D1sTICHOPORA? 

Lamarck, loc. cit., p. 197. 

This singular zoophyte appears to have more affinity to Alcyonium 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 tubuhe, and are disposed in a 
flahellate manner, so as to constitute a vertical plane, the two sides of which are 
covered with a thick and compact ccenenchyma, and the edge assumes the appearance of 
a calicular 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. lxxxv, fig. -t.) 

Family II. 

GORGONID.LE. 

Polypiers corticiferes, Lamarck, Hist. des Anim. sans Verteb. vol. ii, p. 288, 1816; Polype8 corticaux, 

Cuvier, Regne Animal, vol. iv, p. 78, 1817; Corallia, Blainville, Manuel d'Actinologie, p. 501, 1834; 
Cerato-corallia, Ehrenberg, Coral!. des Roth. Meeres, 1834; Coralliada!, Gray, Synop. Brit. Mus. p. 13-t; 
Gorgoniadce, Johnston, British Zooph., p. 182, 1838; Gorgonidce, Dana, Exploring Expedition, Zooph., 
p. 637, 1846; Gorgoniad<I!, Gray, List of British Anim. of the British Museum, p. 55, 1848. 

Polypi provided with a thick, suberous ccenenchyma, surrounding a central stem that 
is adherent to an extraneous body by its basis, and is formed of epidermic sclerenchyma. 

:First 'I1ribe-GORGONIN .LE. 

Gorgonia, Pallas, Elenchus Zoophytorum, p. 160, 1766; Cuvier, Regne Animal, lst 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 ccenenchyma, and not encircled by imbricated squammie. Polypi retractile. 

Typ. sp., Gorgonia tuberculata, Esper. Pflanz., Gorg., tab. xxxvii. 
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2. Genus PTEROGORGIA. 

Ehrenberg, Corall. des Rothen Meeres, p. 144, 1834; Dana, op. cit., p. 647, 1846. 

Differs from Gorgonia by the polypi being bifarious. 

'fyp. 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 Gorgouia by their corneous sclerobasis, but 
differing from the preceding genera by not being retractile. 

Typ. sp., Bebryce mollis, Philippi, Joe. cit. 

4. Genus PHYLLOGORGIA. 

Differs from Gorgonia hy the crenenchyma not constituting a cylindrical sheath around 
the ramifications of the sclerobasis, but extending between them so as to constitute large 
foliaceous, frondiform laminrn, the two surfaces of which are studded with the calices of 
the individual polypi. 

Typ. sp., Phyllogorgia dilatata; Gorgonia dilatata, Esper, Pflanz. Gorg. tab. xii. 

5. Genus PHYCOGORGIA. 

Sclerobasis flabelliform, divided into digitated lobes, and composed of delicate corneous 
fibres united into laminrn, the two sides of which are covered with the crenenchyma, 
and densely studded with numerous non-prominent calices. 

Typ. sp., Phycogorgiafucata; Gorgoniafucata, Valenciennes, Voyage de la Venus, tab. xi, fig. 2. 

G. Genus MuRICEA. 

Lamouroux, Exposit. Method. des Polyp. p. 36, 1821. 

Differs from Gorgonia by the calices being surrounded with imbricated squarnmula:-, 
hut not supported on long, verrnciform, moveable appendices, as in Primnoa. 

Typ. sp., Muricea spicifera, Lamouroux, op. cit., tab. lxx:i, figs. l, 2. 

7. Genus PRillINOA. 

Lamouroux, Hist. des Polypiers Flexibles, p. 440, 1816. 

Differs from the preceding genus by the polypi constituting long verruciform suhpcdi­
culated appendices, which are capable of motion at their bases. 
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8. Genus SoLANDERIA. 

Duchassning and Michelin, in Guerin's Revue Zoologique, June, 1846. 

Differs from Gorgonia by the suberous texture of the sclerobasal axis, which resembles 
the non-calcified joints of Melitooa. 

Typ. sp., Solanderia gracilis, Duchassaing and Michelin, loc. cit. 

9. Genus BRIAREUM. 

Blainville, Manuel d' Actinologie, p. 520, 1830. 

Axis soft, suberous, or composed of spicula. This genus is intermediate between 
Alcyonium and Gorgonia. 

Typ. sp., Briareum gorgonoideum, Blainv.; Gorgonia briareus, Lin.; Ellis and Solander, tab. xiv, figs. l, 2. 

The genus HYALONEMA established by M. Gray, ('Proceed. of the Zool. Soc.' 1835, 
p. 68,) is also referred by some zoologists to the tribe of Gorgoninoo; 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 Spongidoo, and 
the polypi which we have observed in a dried state on different parts of the axis appear to 
be parasites, belonging to the order of Zoantharia. 

Second Tribe-ISINAJ. 

Dana, Explori11g Exped., Zooph., p. 677, 1846. 

Common axis articulated, or composed of segments, the structure of which differ 
alternately. 

10. Genus Isis. 

Linnreus, Syst. Nat., 12th ed., p. 1287, 1767. 

Axal sclerobasis composed of joints, alternately corneous and calcareous ; branches 
proceeding from the calcareous 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 from the corneous joints. 

Typ. sp., Mopsea dichotoma, Lamouroux, loc. cit., p. 467. 
11 
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12. Genus MEUT..EA. 

Lamouroux, Polyp. Flex., p. 461, 1816. 

Axis composed of joints, which are alternately calcareous and suberous. 

Typ. sp., Melitll!a ochracea, Lamouroux, loc. cit., p. 462. 

Third Tribe- CORALLIN.A.:. 

Dana, loc. cit., p. 639, 18-16. 

Common axis inarticulate, solid and calcareous. 

13. Genus CoRALLIUM. 

Lamarck, Hist. des Anim. sans Vert., t. ii, p. 295, 1816. 

Typ. sp., Corallium rubrum, Cavolini, Mem. per Servire all. Hist. des Polypi Marini, tab. ii. 

Family III. 

PENN NfULIDAJ. 

Pennatula, Linnreus, Syst. Nat., 10th ed., p. 818; Pallas, Elen. Zooph., p. 362, 1766; Polypi natantes, 
Lamarck, op. cit., p. 415; Pennatulidm, Fleming, Brit. Animals, p. 50i, 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 eentre 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.) Linnreus, Syst. Nat., 10th ed., p. 818, 1760; Lamarck, Syst. des An. sans Vert., p. 380, 1801. 

Polype mass plume-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 fibrous, and its .tissue is not very brittle. 

Typ. sp., Pennatula setacea, Esper, Pfl.anz., Pennat. tab. vii. 
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2. Genus VrnGULARIA. 

Lamarck, Hist. des Anim. sans Verteb. vol. ii, p. 429, 1816. 

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 striai. Axis cylindrical, 
calcareous, very long, slender, tapering, and presenting in its transverse section a radiate 
structure. 

Typ. sp., Virgularia mirabilis, Lamk.; Pennatula mirabilis, Muller, Zool. Danica, vol. i, tab. xi. 

3. Genus PAVONARIA. 

Cuvier, Regne Animal, vol. iv, p. 85, 1816; Funicularia, Lamarck, op. cit., p. 423, 1816. 

Polype mass virgate; 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. xxxi. 

4. Genus 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. 'frans­
verse section showing the existence of a thin coating, and a radiate structure 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 UMBELJ.ULARIA. 

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 VERETII,LUM. 

Cuvier, Regne Animal, vol. iv. 

Resembling Pennatula, but not having any lateral pinnules, with the polypi 
arranged all round the upper part of the stem. Axis rudimentary, and of a form almost 
navicular. 

Typ. sp., Veretillum cynomorium, Cuvier; Pennatula digitiformis, Ellis. 
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7. Genus 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, Ioc. cit. ; Pennatula phalloides, Pallas, Miscel. Zoo!., 
tab. xiii. 

8. Genus CAVERNULARIA. 

Valenciennes, 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., Cavemularia obesa, Valenciennes MSS. 

9. Genus RENILLA. 

Lamarck, Hist. des Anim. sans. Verteb., vol. ii, p. 428, 1816. 

Polyp-mass explanate, unifacial, reniform, with a short, slender peduncle, containing 
a central cavity as in Pennatula, but not having any solid axis. 

'ryp. sp., Renilla Americana, Lamarck; Pennatula reniformis, Ellis and Solander, p. 67 ; Shaw, 
Miscel. iv, tab. cxxxix. 

'fhe genus GRAPTOLITHUS (Linrneus, Iter Scan. 17 51,) appears to have more affinity 
with Virgularia than with 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, Palreont. of New York, tab. lxxiii, fig. 3. 

The genus W EBSTERIA, nob. appears to be very similar to Graptolithus by its general 
structure, but offers also a certain resemblance to some Sertularidre 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 incerttlJ sedis. 

'ryp. sp., Websteria Crisio"ides, nob., tab. vii, fig. 5. 
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Order 3. 

PODACTINARIA. 

Polypi having the gastric cavity s'urrounded by four vertical membranaceous 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. 

HYDRARIA. 

Polypes sertulariens, Audouin and Milne Edwards, Recherches sur les Anim. sans Verteb., faites aux lles 
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; Sertulariaccea (in parte), Blainville, Manuel d'Actinologie, p. 465, 1834; 
Zoocorallia oligactinia, Ehrenberg, Coral. Roth. Mceres, p. 67, 1834; Zoophyta Hydroida, Johnston, in 
Mag. of Zool. and Bot., vol. i, p. 447, I 837; Polyparia, Gray, Synop. Brit. Mus.; 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; Hydroidea, Dana, Exploring Expedition, Zooph. p. 685, ltl46 ; 

Anthozoa Hydroidea, Johnston, British Zooph, 2d ed. p. 5, 1847. 

Polypi with a simple, non-lameHiferous, digestive cavity. No internal generative 
organs. Tentacula fi]iform and subverrucose. 

The naked, fresh-water zoophytes of the genus HYDRA 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 establish that all the 
coralligenous 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. 



DESCRIPTION 

OF 

THE BRITISH FOSSIL CORALS. 

CHAP'rER I. 

CORALS OF THE CRAG. 

THE Crag formation of the East of England is generally reputed very rich in Fossil 
Corals ; and the name given to the lower strata of this system is even derived from the 
abundance of various organic remains of coralloid appearance which occur in some 
localities. But this opinion arises from the confusion which has till lately been made 
between Bryozoa and Polypi ; in reality true Corals are far from being common in any of 
these beds. The four species mentioned by Mr. Searles Wood, in the Catalogue of the 
Zoophytes of the Crag, published in 1844 in the 'Annals of Natural History,' are the only 
known Polypidoms belonging to this geological division. 

These fossils are found in the Red Crag as well as in the Coralline Crag, and most of 
them are as yet peculiar to England; only one species has been met with on the Continent, 
in the Crag of Antwerp, a strata belonging to the same geological horizon ; and none of 
them are known to live in the seas of the present period. The 8phenotroc!tus intermedius 

has, it is true, been considered as existing on the coast of England as well as in the Crag ; 
but the recent species, which has lately received the name of Sphenotrochus Andrewianus, 1 

is perfectly distinct from the fossil Coral to which it was at first referred. It is also worthy 
of remark that the Crag Corals belong to four distinct genera, each of which is represented 
by different species in the other Miocene formations ; that three of these genera are also 
represented by peculiar species in our actual Fauna, and that none of them have been 
discovered in strata anterior to the older tertiary formations. 

I Milne Edwards and J. Haime, Monographie des Turbinolides, Ann. des Sc. Nat., 3'"' serie, vol. ix, 

p. 245, tab. vii, fig. 4. 
1 
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ORDER ZO.A.NTH.A.RI.A. (p. ix). 

Family TURBINOLIDAJ (p. xi). 

Tribe TURBINOLINAJ (p. xvi). 

Genus SPHENOTROCHUS (p. xvi). 

l. SPHENOTROCHUS INTERMEDIUS. Tab. I, figs. 1, 1 a-1 i. 
TURBINOLIA INTERMEDIA, Munster, ap. Goldfuss, Petref. Germ., vol. i, p. 108, tab. xxxvii, 

fig. 19, 1826. (This figure is good, excepting that the basis of 
the Coral appears too truncate.) 

Ch. Morren, Descrip. Corall. foss., in Belgio Repertorum, p. 52, 
1828. 

. . . . R. C. Taylor, in Mag. of Nat. Hist., vol. iii, p. 272, fig. 2, 
1830. (A rough figure.) 

INTERMEDIA, Milne Edwards, Notes in the second ed. of Lamarck's Anim. sans 
Vert., vol. ii, p. 361, 1836. 

Galeotti, Mem. couron. par l'Acad. de Bruxelles, vol. xii, p. 188, 

1837. 
Hagenow, in Neues Jarhb. fiir Miner. Geol., 1839, p. 291. 
Nyst, Coquilles et Poly. foss. des Terr. Tert. de la Belgique, 

p. 631, tab. xlviii, fig. 14, 1843. (This figure is incomplete, 
and does not show the columella.) 

MILLETIANA, Searles Wood, Ann. and Mag. of Nat. Hist., vol. xiii, p. 12, 1844. 
SPHENOTROCHUS INTERMEDIUS, Milne Edwards and Jules Haimei Monogr. des Turbinolides, 

Ann. des Sc. Nat., 3"'" serie, vol. ix, p. 243, 1848. 

Corallum simple, straight, free, presenting no trace of adherence, cuneiform, strongly com­
pressed in its lower part, and truncate at its basis, which is very broad (fig. 1); sometimes 
even as much so as the calice (fig. la). This last character exists also in the Spheno­
trochus Milletianus ; but this Coral, instead of being much compressed in the lower part, 
is, on the contrary, very thick down to its extremity. 

Gostte smooth, rather thick, especially near the calicular edge, closely set, but separated 
by deep grooves (fig. lb). They all occupy almost the whole length of the corallum; and 
it is therefore difficult to recognise their relative age by the height at which they begin. 
This difficulty is also augmented by the form of those situated near the middle of the 
flattened sides, which in their lower part are constituted by small, rather irregular papillre. 
The median costre are nearly straight, nearly equal, not very prominent, and narrowing as 
they approach the base ; the lateral costre, and those situated near them, are, on the 
contrary, larger, separated by deeper grooves, slightly curved towards their lower end, 
sometimes rather undulate, and thicker at their base than higher up. 
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It may also be worth remarking that similar smooth and simple costre exist in all the 
species of this genus belonging to the present period or to the Miocene deposits ; whereas 
the older species, found in the Eocene formation, have the costre crispate, and composed of 
series of papillre. 1 

The calice (fig. la) is regularly elliptic and slightly arched, the extremities of its 
great axis being lower than those of its small axis. The proportion between the two 
diameters is nearly constant, and the form of the ellipse, represented by the calicular 
margin, is intermediate between that of Sphenotrochus !Jranulosus, which is much shorter, 
and that of Sphenotrochus Andrewianus, which is more elongated; it is approximately 
as 100 : 150. The size of the calice is also subject to very slight variations in individuals 
which have attained their definitive form, whether they be short or tall. 

The fossula is very shallow. 
The columella (figs. la and le) has the form of a rather thin, vertical lamina, situated in 

the direction of the long axis of the calice and of the basal edge of the corallum. Its 
upper edge is nearly horizontal, and reaches almost to the level of the apex of the septa ; 
it is obtuse at its angles, and divided into two equal lobes by a small notch ; sometimes 
three of the lobes are visible. The structure of this part of the polypidom may be very 
well shown by a vertical section corresponding to the small axis of the calice ; it is formed 
by two delicate parallel laminre, applied together, thickened near its upper edge, and united, 
towards its base, to the wall, so as to form with the mural sclerenchyma one compact 
mass. 

The septa, as in all the other species of this genus, form three complete and well­
developed cycla (fig. la); they are consequently twenty-four in number, and they are 
closely set, straight, thick exteriorly, and becoming gradually thinner towards the centre of 
the calice, exsert, arched at their apex, truncate at the upper end of their inner edge, and 
granulated on their surface. These granulations are easily brought to view by a vertical 
section of the corallum (fig. le) ; they are small, unequal in size, pointed, not numerous, 
and not disposed in a regular manner, excepting near the upper edge of the septa, where 
they form a curved line nearly parallel to the edge. The septa of the first and second 
cycla are nearly similar ; and, as is often the case in Corals with an elliptic calice, the 
two primary septa, corresponding to the long axis of the calice, are a little smaller than 
the four others of the same cyclum, and the six secondary ones. The tertiary septa are 

1 The fossil Coral figured by Mr. Isaac Lea, under the name of Turbinolia nana, and mentioned by 
that author as belonging to the Eocene strata of Alabama, would appear to be an exception to this rule, 
for it resembles much the Sphenotrochus Milletianus, and seems to have smooth costre; but the figure given 
by Mr. Lea is not sufficiently explicit for us to be able to decide the question, or even to be quite sure 
that this Turbinolida really belongs to the genus Sphenotrochus, and in the text the author says that 
he could see no trace of a columella (Lea, Contrib. to Geol., p. 195, tab. vi, fig. 209). In the present state 
of palreontology, we may, therefore, consider the above-mentioned observation as still holding good; and 
the distinction between the Eocene species of Sphenotrochus and the more recent representatives of the 
same generic type is a result not devoid of interest for geologists as well as for zoologists. 
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not quite as much developed as the older ones, but are broad enough to reach the columella, 
to which they are united, at least towards their base. The union between the septa and 

the columella is not complete, but is effected by means of a double series of trabiculre 
extending from the inner edge of the septa, bent alternately to the right and to the left ; 
so that in a vertical section of the visceral chamber a series of pores is seen along the line 
of junction of each septa with the columella (fig. le). This mode of arrangement of the 
marginal trabiculre gives also to the septa, when viewed from above (fig. la), or by means 
of a horizontal section, the appearance of bifurcation along their inner margin, and may 
easily be mistaken for a disjunction of their two constituent laminre, an error which has been 

committed by Goldfuss and by ourselves in our first observations. 

8phenotrochus intermedius is the largest known species of this genus; sometimes, how­
ever, 8. Milletianus and 8. granulatus are almost as long. Its usual length is about three 

lines, but there are individuals half an inch long. The long axis of the calice is about two 

lines and a half. 
Mr. Searles Wood, to whose kindness we are indebted for the specimens here described, 

has collected an interesting series of these Corals, showing the changes of forn1 which they 
experience before arriving at the adult state, and has thus enabled us to study their mode 
of growth, as we had already done for Fungia in a preceding memoir.1 We have not met 
with any of these young rrurbinolidre with only six septa and the same number of costre ; 

the youngest in Mr. Searles Wood's collection (fig. le) has twelve well-marked costre, 
distinct from the top to the bottom of the corallum ; but the six primary septa are the 
only ones which are pretty well developed, and those of the second cyclum are still in a 
rudimentary state. There is no trace of the columella, which appears at a later period 
and the general form of the corallum is almost cylindrical; its height is then not more 
than two thirds of a line, and its calice is circular. 'rhe base of the corallum is 
circular ; it is truncate, but not spread out, and its adherence must have been of very short 

duration. 
Before the tertiary costre make their appearance,'.'.the calice begins to enlarge in one 

direction more than in the other, so as to assume an oval form ; a slight coarctation 
becomes visible towards the middle of the corallum, its upper part swells out laterally, and 
the peduncle enlarges and becomes smooth. Soon after this the tertiary costre begin to be 
formed (fig. lj), and the calice becomes completely elliptical, but is still quite horizontal. 
The coarctation above the peduncle still exists, and we at first supposed that the upper 
part of the corallum became free by rupture, as is the case in Flabellum ;2 but the series 
of specimens collected by Mr. Searles Wood shows that such is not the case, and that the 
peduncle does not lose its vitality, but is gradually absorbed. Its truncate extremity is first 

1 Observations sur la Structure et le Mode de Developpement des Polypiers, Ann. des Sc. Nat., 3"'0 eerie, 
vol. ix, p. 76, tab. vi. 

2 Loe. cit. 
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cicatrized, and becomes rounded, at the same time that it expands laterally, as does the 
rest of the corallum, which ceases to be cylindrical, and assumes a compressed form 
(figs. lg and lh). Soon after the peduncle begins to become thin, and to shorten (fig. Ii); 

the absorption continues till it disappears completely, and the under edge of the corallum 
becomes long and obtuse. While these modifications are going on, other changes are 
produced in the internal structure of the corallum. As soon as the tertiary septa appear, 
the columella begins to rise, and the primary and the secondary septa, which have become 
rather broad, give off some spiniform trabiculre, that unite with the columella. The 
simultaneous development of the twelve tertiary costre also determines considerable change 
in the general form of the corallum ; the calice, instead of being horizontal, becomes 
arched (figs. lg, lh, Ii), and the sides of the wall corresponding to the long axis of the calice 
not having yet expanded towards the basis, the corallum has the form of a small battledore; 
but when the tertiary costre increase in size, the convexity of the calice diminishes, and 
the base of the corallum spreads out, till it assumes the form of a broad, obtuse wedge 
(figs. 1, Ia), which it retains in the adult state. 

The 8phenotrochus intermedius is easily distinguished from 8phenotrochus crispus, 

8. mixtus, 8. pulchellus, 8. granuloszts, and 8. semigranosus (species which all belong to the 
Eocene period), by the costre being smooth, and not formed by a series of large granules. It 
resembles 8. granulosus by its general form, and 8. crisp us hy its calice. ·we are acquainted 
with only three other species, which have also smooth costre, and have often been confounded 
with 8. intermedius. One of these lrevicostate species is the 8. Andrewi"anus, which lives 
on the coasts of Cornwall and of the Isle.of Arran, but is easily distinguished by its narrow 
subconical base, and the slight elongation of its calice, the two diameters of which are as 
100 : 120. The second lrevicostate species, which we designate by the name of 8pheno­

trochus Rcemeri, 1 differs also from 8. intermedius by its narrow base. The third species, 
8. Milletianus, bears great resemblance to the latter, and belongs to strata occupying the 
same geological formation, a circumstance that has also contributed to create confusion 
between them. But the 8. Milletianus found in the Faluns of Anjou is characterised by 
its lateral costre being much less prominent, and its base being more rounded and less 
compressed than in the 8. intermedius. 

This fossil is common in the Coralline Crag, and the Red Crag at Sutton. We have 
ascertained its identity with the species found in the Crag of Antwerp, by comparing it 
with the specimens belonging to the collection of M. H. N yst, at Lou vain, and with that 
of Goldfuss, in the Poppelsdorf Museum, at Bonn. Specimens of this species exist in the 

1 This undescribed species has most of the characters of S. mixtus, but the costre are all similar and 
smooth. The lateral ones are not notably larger than the others, and those adjacent are slightly curved 
near their lower end, and sometimes interrupted. The primary and secondary septa are equal, and those 
of the third cyclum are narrow ; all are thick towards the outer edge, and but slightly granulate. Calice 
twice as long as it is broad. Length two lines; breadth one line and a half; thickness one line. A fossil 
of the Miocene strata of Cassel and Hildesheim, belonging to the Museum of Bonn. M. Nyst possesses a 
specimen of the same species found in the Crag of Antwerp. 
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collections of the Geological Society of London, and of MM. Searles vVood, Bowerbank, 
and Frederick Edwards, in London ; of the Museum of Natural History, and of 
MM. d' Archiac, Michelin, and Milne Edwards, in Paris; M. N yst, at Louvain ; M. de 
Koninck, at Liege, &c. 

Genus FLABELLUM (p. xviii): 

1. FLABELLUM Woonn. Tab. I, figs. 2, 2 a, 2 b. 

FUNGIA SEMILUNATA,1 Searles Wood, Ann. and Mag of Nat. Hist., vol. xiii, p. 12, 1844. 
FLABELLUM Woonn, Milne Edwards and J. Haime, Monogr. des Turbinolides, Ann. des Sc. 

Nat., 3m• serie, vol. ix, p. 267, 1848. 

Corallum simple, erect, rather short, much compressed, especially towards its base, 
cuneiform, subdeltoid, with a peduncle short and rather thick, and lateral edges straight, 

and diverging at an angle of rather less than 90°. All the costce, even the lateral ones, 
simple, flat, equal, indistinct, and crossed by scarcely developed rugre and slight folds 
of the epitheca, which is very thin. The surface of the wall is also marked by small longi­

tudinal sulci, corresponding to the outer edge of the septa ; those referable to the small 
septa but slightly marked. 

Calice having the form of a very long ellipse, and rather arched. In one specimen 
the proportion of its two axes was as 100 : 280, and in another as 100 : 300; the ex­

tremities of the ellipse corresponding to the great axis are obtuse, and on a level rather 
lower than that of the small axis. The fossula is long, narrow, and deep. 

The columella represented only by few large granulre adhering to the inner edge of 
the septa, and assuming the form of short, thick trabiculre. 

The septa constitute five complete cycla, very well developed, and a sixth cyclum 
incomplete, more or less rudimentary in some parts, but most apparent in the systems 
situated near the long axis of the calice. The septa of .the first three cycla are nearly 
of the same size, and the septa} apparatus is therefore divided into twenty-four groups or 
apparent systems, containing each seven septa, or only five, as is often the case when those 
of the sixth cyclum are missing in half of these groups. In general, these minor septa are 
most developed in the half of the lateral groups adjoining the extremities of the long axis 
of the calice, and at the same time the septa of the fourth cyclum enlarge in these groups 

so as to resemble the neighbouring ones of superior orders, and produce an appearance of 
there being twenty-six or twenty-eight systems; but in these lateral groups the number of 
septal elements never exceeds three. 

The septa are straight, thin, closely set, and do not rise quite so high as the mural 

1 The Fungia semilunata of Lamarck, to which this fossil was referred by Mr. Searles Wood, belongs to 
the genus Diploctenium of Goldfuss ; hence the necessity of giving a new name to the above-mentioned 
species. (See our Monograph of Astreidre, Ann. des Sc. Nat., 3m• serie, vol. x, p. 248.) 
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epitheca; their upper edge is slightly sinuous, and their surface covered with projecting 
granulre of various sizes, disposed rather irregularly in rows nearly parallel to the upper 
edge. These granulre are much larger along the inner and inferior part of the edge of 
the septa of the superior orders, where they assume the appearance of alternate trabiculre 
or spines. It is also to be noted that the principal septa are slightly emarginated near 
the border of the calice, and that their free edge is thin and arched above, thick, 
subflexuous, and obliquely truncate towards the columella. A horizontal section of the 
corallum, made a little below the edge of the calice, shows the thickness of the walls, 
and of the inner part of the large septa ; it also renders evident the bifoliate structure of 
these septa. Height twelve lines ; long axis of the calice from twelve to sixteen lines ; 
the short axis from four to six lines. 

The genus Flabellum contains a great number of species, and has been subdivided 
into three sections, according to the state of the basis of the corallum, which is sometimes 
pedicellate or truncate, and in others widely adherent. The Flabellum Woodii is easily 
distinguished from the fixed F/,abellum and the truncated F/,abellum, by the permanence of its 
narrow peduncle, and differs from most of the pedicellated Flabella by its simple non­
cristate, non-spinous costre. Seven species, F. Gallapagense, F. Michelinii, F. Thouarsii, 

F. cuneatum, F. subturbinatum, F. majus, and F. Sinense, have the same character ; but 
F. subturbinatum and F. Michelinii are recognisable by their horizontal calice and their 
lateral costre, almost· vertical. F. Gallapagense also resembles F. Woodii by the rudimentary 
state of its columella, but is of a more elongated form, and is much less compressed laterally. 
F. cuneatum and F. majus are still nearer allied to F. Woodii, their characters, however, 
are not yet completely known ; but the first of these fossil species has the septa much 
thicker than in the above-described Coral, and F/,abellum majus is remarkable by its great 
size, its highly-compressed calice, and the peculiar structure of its principal septa.1 

The F7abellum Woodii has been found in the Coralline Crag at Iken, and appears to be 
very rare; for in 1844, when Mr. Searles Wood published his' Catalogue of the Zoophytes 
of the Crag,' only two specimens, one belonging to Mr. Bunbury, and the other to Mr. W. 
Colchester, were known, and we believe that since that time only two more specimens, 
now in the possession of Mr. Searles Wood, have been found. Those figured and 
described in this Monograph were communicated to us by Mr. Searles Wood. 

1 See our Monograph of Turbinolidre, loc. cit., p. 260. 
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Family ASTREID.LE (p. xxiii). 

Tribe ASTREIN AD (p. xxxi). 

Genus CRYPTANGIA (p, xliv). 

1. CRYP'l'ANGIA W oonn. Tab. I, figs. 4, 4 a, 4 b, 4 c, 4 d, 4 e. 

CLADOCORA CARIOSA, Lonsdale; in Searles Wood's Catal. Ann. of Nat. Hist., vol. xiii, 
p. xii, 1844.1 

CRYPTANGIA Woonn, Milne Edward& and J. Haime, Mem. sur les Astreides, Comptes rend. 
de l' Acad. des Sciences, vol. xxvii, p. 496, 1848. 

This singular fossil Coral is always found immersed in a mass of Cellepora, a peculiarity 
which is also met with in another species of the same genus, belonging to the Faluns of 
Tomaine. At first sight, the vesicular mass formed by these Bryzoa may easily be mistaken 
for a cellular epithecal crenenchyma, resembling that of Sarcinula; but an attentive examina­
tion of the cells will lead to a recognition of their real nature, and similar masses of Cellepora, 
not containing any Cryptangia, are often found in the same localities. It is however 
remarkable, that Corals of this genus should never be found adhering to other extraneous 
bodies, and should always take up their abode on a cluster of Cellepora, which, increasing 
as they themselves grow up, imbeds them so completely, that the calices alone remain 
free on the surface of the common mass. 

The mode of multiplication of Cryptangia is also worthy of notice. These Corals 
always form clusters, and must be produced by gemmiferous stolons, but the radiciform 
expansions from which they must proceed do not become sclerenchymatous, and leave 
little or no trace of their existence; so that when the soft parts are destroyed, as is always 
the case in fossils, the different corallites appear to be quite independent, and would be 
free, were it not for the extraneous cellular mass in which they are so deeply immersed. 
It is therefore easy to perceive that these Corals differ widely from Gladocora, to which 
they were referred by Mr. Lonsdale, and are equally distinct from the generic forms to 
which the name of Lithodendron, applied by M. Michelin to the Touraine species, had 
been previously given. They are nearly allied to the Astreinte reptantes, for which we have 
established the genera Angia and Rhizangia, but must constitute a separate generic group, 
which we have proposed calling Gryptangia. 

1 The Madrepora cario&a of Goldfuss, to which this fossil was referred by the above-mentioned author, 
is a true Madrepora, and neither the one nor the other can be placed in Ehrenberg's genus Cladocora, 
The typic specimen of M. cario&a, figured and described by Goldfuss, is preserved in the Museum of Bonn, 
where it was attentively examined by one of us ; it is a fossil of the Parisian basin, having a spongy 
crenenchyma, and the visceral cavity of the corallites divided into two parts in consequence of the great 
development of two opposite primary septa. 
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The corallites penetrate almost perpendicularly to the sur(ace of the celleporous mass, 
and, when isolated from this extraneous body, present the appearance of small, subturbinate 

cylinders, the walls of which are covered with a thick epitheca; there is no trace of costre 
visible, and the epitheca forms round the calice a small exsert rim. The calice is 

cirtular, and its fossula large, but not deep. The columella is well developed, papillose, 
and not projecting, nor is it placed exactly in the axis of the visceral chamber, the septa 

being more developed on one side of the corallite than on the other. The septa of 
different orders are nearly equal in size, and do not form well-characterised systems; they 

vary in number from sixteen to twenty, and consequently must belong to three cycla, the 
first two of which are probably complete, and the third developed only in two or four of 
the six systems normal in all Astreidm. It is also to be noted, that. all these septa are 
very thin excepting near the wall, closely set, slightly bent inwardly, and terminated by an 

oblique edge, armed all along with strong dentations, the size of which increases towards 
the columella. A few large granulre are seen on the lateral surfaces of the septa, and the 
loculi are divided by very thin dissepiments, placed at a distance of about two thirds of a 
line from each other. 

The length of these corallites, when adult, is about four lines ; the diameter of the 
calice, one line and a half; and the depth of the fossula, two lines. 

Cryptangia parasita 1 of the Faluns of Touraine, is very nearly allied to the above­
described species, but differs from it by the small dimensions of its calices, and the 
constant existence of eight principal septa. 

Cryptangia Woodii is found in a good state of preservation in the Coralline Crag at 
Ramsholt. Specimens which appear to belong to the same species, but are not well 

preserved, are met with in the Red Crag of Sutton. 
These fossils are to be seen in the collections of the Geological Society of London, 

and of Messrs. Searles Wood, Bowerbank, D' Archiac, and Milne Edwards. 

Family EUPSA1\fMJDAj (p. Ii). 

Genus BALANOPHYLJ,IA (p. Iii). 

BALANOPHYLLIA CALYCULUS. Tab. I, figs. 3, 3 a, 3 b, 3 c, 3 d. 

R. C. Taylor, Mag. of Nat. Hist. vol. iii, p. 2i2, fig. D, 1830. (Very 
rough figure.) 

BALANOPHYLLIA CALYCULUs, Searles Wood, Ann. of Nat. Hist., vol. xiii, p. 12, 1844. 
Milne Edwards and Jules Haime, Annales des Scien. Nat., 

vol. x, p. 84, 1848. 

Corallum simple, cyiindrico-turbinate, adherent by a large basal surface, erect, and in 
general not very tall. The walls, of a spongy tissue and rather thin, are covered in most 

1 Lithodendron parasitum Michelin Icon. Zooph., pl. lxxix, fig. 3. 
2 
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parts by a pellicular epitheca, which Mr. Searles Wood has designated by the. name of 
periostracum, and presents some slight transverse folds. In the parts where the epitheca 
is worn off, the costm become visible. These are narrow, equal, closely set, and composed 
of a single series of indistinct, obtuse granulce. The intercostal spaces present a series of 
small mural perforations, disposed with some regularity. None of the numerous specimens 
of this fossil which we have examined had the calice well preserved, and consequently 
we have not been able to ascertain as yet whether its margin is crenulated or entire, the 
fossula deep or shallow, and the columella projecting or not ; but it is evident that the 
calice must be sub-circular, or slightly elliptic, with its two axes in the proportion of 
100 : 120, and that the columella is spongy, not greatly developed, and spread in the 
direction of the long axis of the calice. 

'I1he septa are well developed, and always form five cycla, but do not appear ever to 
constitute a sixth cyclum. The mode of arrangement of these lamirne, which is charac­
teristic in the family of Eupsammidre, is very evident in this species : the septa of the 
first four cycla are straight, but those of the fifth cyclum deviate a great deal from the 
direction of the radii of the circle represented by the calice, and are bent. In this last 
cyclum the septa of the sixth order are placed very close to the primary septa, and are 
united to them to a certain extent., near the wall, but diverge strongly from them as they 
advance towards the centre of the visceral chamber, and join the ternary septa near the 
columella; those of the seventh order are disposed in the same way near the secondary 
septa, and are also united to the ternary septa by their inner edge, but do not advance 
quite so near the centre of the visceral chamber; the septa of the eighth and ninth orders; 
which complete the fifth cyclum, are smaller than the preceding ones, and are strongly 
bent, so as to join the septa of the sixth and seventh orders ; and the septa of the fourth 
and fifth orders, which constitute the fourth cyclum, remain free, and advance in the 
middle of the sort of irregularly circular depressed area, formed by the coalescence of the 
septa of the eighth and ninth orders with those of the sixth and seventh. All the septa 
are very closely set and thin, but the primary and secondary ones enlarge a little towards 
their inner edge, and are almost equally developed, so that the adult corallum assumes the 
appearance of having twelve septa! systems instead of six, which is the real number. We 
must also add, that the laminre constituting all these septa are cribriform, and not very 
granulate. 

The length of this corallum is commonly about eight lines, but the individual repre­
sented by fig. 3 is more than twice as tall, without being broader than usual. The calice 
is in general about seven or eight lines broad in one direction, and six lines in the other. 

The greater development of the epitheca might suffice to distinguish Balanophyllia 
calyculus from all the other species belonging to the same genus, but it differs also from 
B. prmlonga1 (a fossil species belonging to the Miocene deposits of Turin) by its broad basis, 

1 Turhinolia pr<£lon9a, Michelin, Icon., pl. ix, fig. I. 
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whereas the B. prcelonga and the B. Gravesii 1 of the Paris basin have a narrow peduncle; 
from B. cylindrica 2 (a Miocene species found at 'I.1urin and Verona), B.geniculata3 (a fossil 
belonging to the Nummulitic formation of Port des Basques), and B. Cumingii4 (a recent 
species from the Philippine Islands), by the existence of the fifth cyclum of septa; and from 
B. tenuistriata (fossil of the Paris basin), B. desmop!tyllum 5 (fossil of the London Clay), 
B. italica 6 (fossil of the Pliocene deposits of Asti), and B. Bairdiana (a recent species), 
by its general form, and the slight elongation of its calice. 'fhe species which it most 
resembles is B. verrucaria, which exists at the present period on the coast of Corsica; 
but in the latter the columella is less developed, and the arrangement of the septa of the 
last orders is less regular. 7 

Balanop!tyllia calyculus is common in the Red Crag of Sutton, but has not, to our 
knowledge, been met with in other localities. Mr. Searles Wood considered it as identical 
with some fossil Coral found in the Faluns of Touraine, but the latter are young specimens 
of the IJendrop!tyllia amica; they resemble B. calyculus by their epitheca, but are easily 
recognisable by the mode of arrangement of their septa, and their multiplication by 
gemmation when in the adult state.8 

vVe have examined numerous specimens of this species in the collections of the 
Geological Society of London, of Messrs. Bowerbank and Searles Wood, of the Museum of 
Natural History, and of MM. D'Archiac, Michelin, and Milne Edwards, in Paris. 

1 Turbinolia Gravesii, ibid., pl. xliii, fig. 7. 
2 Turbinolia cylindrica, Michelin, ibid. pl. viii, fig. 19. 
3 Caryophyllia geniculata d' Archiac, Mem. Soc. Geol. France, 2d series, vol. ii, pl. vii, fig. 7 a. 
4 See our Monograph of Eupsammidre, Ann. des Sc. Nat., .3m• serie, vol. x, pl. i, fig. 8. 
0 See tab. vi, fig. l. 
6 Caryophillia italica, Michelin, Icon., pl. ix, fig. 19. 

7 See ou.r Monograph of Eupsammidre, Ann. des Sc. Nat., 3'"' serie, vol. x, p. 85, tab. i, fig. 6. 
s Loe. cit., tab. i, fig. 9. 
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CHAPTER IL 

CORALS OF THE LONDON CLAY. 

THE Eocene deposits, known by the name of London Clay, contain various Corals, 
most of which belong to the two subordinate forms predominant among the Polypi of the 
present period, Zoantharia aporosa and Zoantharia perforata ; but none of these organic 
remains can be considered as appertaining to species now in existence, or even to those 
found in the more recent tertiary formations. The general aspect of this portion of the 
fossil Fauna of England resembles very much that of the Corals imbedded in the 
" Calcaire grassier" of the Parisian basin. Some species, such as Turbinolia sulcata, 
Stylocmnia emarciata, St!Jlocmnia monticularia, and Holarcea Parisiensis, are common to 
both these localities; but most of those found in the Eocene strata of the environs of Paris 
have not been met with in the London Clay, and many of the Corals belonging to these 
last-mentioned deposits have not been discovered elsewhere. Thus the London Clay 
appears not to contain any Milleporidai, Madreporidm, or Lophoserinai, families which have 
various representatives in the Fauna of the Calcaire grossier, and the only Parisian fossil 
Coral referable to the order of Alcyonaria is a Distichopora ; whereas both Pennatulidre 
and Gorgonidai have been met with in the London Clay. At the present period similar 
differences exist at small distances in the same zoological region, and appear to depend 
principally on the depth of the sea and the nature of the bottom ; by analogy we are 
therefore led to suppose that in the Eocene marine Fauna they are only indicative of some 
such local peculiarities. Indeed, most of the Corals of the London Clay belong to Polypi 
nearly allied to species which are now found in very deep water, and seem to be particularly 
organized for living on a loose, muddy, or sandy ground ; whereas many of the fossil 
Corals of the Calcaire grassier resemble those which now inhabit rocky shores, and are 
seen very near the surface of the sea. 

The principal localities from which our London Clay Corals have been obtained are, 
Haverstock Hill, Highgate and Holloway, near London; Barton, Sheppy, Bracklesham 
Bay, on the coast of Sussex, and Alum Bay (Isle of Wight); most of the species were 
found by Mr. Bowerbank, Mr. Frederick Edwards, and Mr. Frederick Dixon, to whom 
we are indebted for the specimens figured in this Monograph. 
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ORDER 1.-ZOANTHARIA. 

Family TURBINOLID-LE (p. xi). 

Tribe rrURBINOLIN.iE (p. xvi). 

1. Genus TURBIN01,1A (p. xvi). 

1. TuRBINOLIA SULCATA. Tab III figs 3 3 3 b 3 . , . , a, , c. 
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TuRBINOLITE DE DEux1hrn GRANDEUR, Cuvier and Alex. Brongniart, Geogr. Mineral. des 
Environs de Paris, pl. ii, fig. 3, 1808. 

TURBILONIA SULC.A.TA, Lamarck, Hist. des An. sans Vert., t. ii, p. 231, 1816 ; 2d edit., p. 361. 

Lamouroux, Expos. meth. des Genres de Polypiers, p. 51, tab. lxxiv, 
figs. 18-21, 1821. (Very bad figures.) 

Cuvier and Brongniart, Descript. Geol. des Environs de Paris, p. 33, 
tab. viii, fig. 3, 1822. 

Deslongchamps, Encyclop. method. Zooph., p. 761, 1824. 
Goldfuss, Petref. Germ., vol. i, p. 51, tab. xv, fig. 3, 1826. (This 

figure is very good, excepting that the columella is not conical 
enough.) 

Fleming, Hist. of British Animals, p. 510, 1828. 
Defrance, Diet. des Scien. Nat., vol. lvi, p. 93, 1828. (The Coral 

figured under this name in the Atlas of the Dictionnaire des Sci­
ences Naturelles, tab. xxxvi, fig. 2, and in the Manuel d' Actinologie, 
by l\L de Blainville, is not a 'l'urbinolia, and appears to belong to 
the genus Trochocyathus.) 

Holl, Handb. der Petref., p. 415, 1829. 
Bronn, Lethrea Geognostica, vol. ii, p. 899, tab. xxxvi, fig. 4, 1838. 

(This figure is good, but the columella is rather too thick.) 
Nyst, Descript. des Coquilles et Polypiers fossiles de la Belgique, 

tab. xlviii, fig. 11, 1843. (This figure is copied from Goldfuss; 
the description is referable to the Turbinolia Nystiana.) 

Michelin, Iconogr. Zooph., p. 151, pl. xliii, fig. 4, 1844. 
Graves, Topogr. Geogu. de l'Oise, p. 701, 1847. 
Milne Edwards and Jules Haime, Annales des Scien. Nat., 3m• serie, 

vol. ix, p. 236, 1848. 

This corallum has the form of a cylindroid, elongated cone, and is not contracted just 
above its basis, nor inflated near the calice (figs. 3, 3 b) ; sometimes only the cone is 
somewhat shorter in proportion to its length (fig. 3 a). The costce are very thin, sharp, 
straight, and very prominent from top to bottom, but particularly so near the basis of t.he 
corallum. The secondary costffi are nearly as long as the primary ones ; they do not, 
however, originate quite at the same level. rrhe tertiary costIB begin to appear about half 
way up the wa11 in young specimens, and occupy two thirds of the height of the Coral in 
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the adult state. The intercostal grooves are deep and broad ; near the calice a small 
longitudinal line is visible in each of them, and indicates the existence of a fourth cyclum 
of rudimentary costffi, which do not correspond to any of the septa on the inner side of 
the wall. These vertical furrows also present a double series of small dimples, which are 
prolonged laterally on the sides of the costffi, so as to constitute a sort of transverse fluting, 
and are arranged alternately ; they are very closely set, and about fifteen occupy the space 
of a line. The wall is very thin. The calice is circular, and its fossula is not very deep. 
The columella is terminated by a conical, pointed apex, which rises higher than the septa, 
and is delicately granulated. The septa are thin and very exsert, but not quite so much 
so as in the Turbinolia IJixonii ;1 their upper edge is strongly arched, and their lateral 
surfaces present small granulations, which form short submarginal, radiate lines near the 
apex, and arc arranged in nearly horizontal rows towards the lower part of the visceral 
chamber. The inner edge of the apical portion of the septa is slightly concave, and soon 
becomes horizontal, so as to meet the columella, to which it unites. A projecting line 
extends from each of the six primary septa up the apical portion of the columella ; the 
secondary septa join the columella much lower down, but they are broader than the primary 
ones. The tertiary septa are narrower at the apex, aud less exsert than the preceding ones ; 
they converge towards the intermediate primary septa, and become united to them all along 
their inner edge, at about two thirds of the breadth of the latter. The height of the 
corallum is usually about three or four lines, and the diameter of the calice about one line 
and a half. In young specimens the calice is larger in proportion. 

This fossil is the only species belonging to the genus rrurbinolia as now circumscribed, 
which was known at the time when Lamarck first established the group bearing that name. 
Shortly afterwards, Mr. Defrance discovered a second species, and Mr. Isaac Lea has since 
then found a third. In our Monograph of Turbinolidffi, published about a year ago, six 
species were described, and we now know double that number of true rrurbinoliffi, but 
they all belong to the same geological period, and are imbedded in Eocene deposits. They 
appear to be more abundant in England than elsewhere ; the London Clay contains eight 
species, only one of which (the fossil just described) has been met with in the synchronous 
formation of the Parisian basin. 

1'urbinolia sulcata differs from Turbinolia di8jJar,2 and from Turbinolia costata,3 by the 
number of the septa which in these two last-mentioned species form four cycla. An 
additional cyclum of costre distinguishes Turbinolia Fredericiana 4 from it; in 1urbinolia 

Prestwichii,5 1~ minor,6 and T..flrma,7 the costffi are not so thin, prominent, and wide apart 
as in this species, and the last of these characters separates it also from Tarbinolia pharetra8 

1 See plat~ iii, fig. I. 2 Michelin, Icon., pl. xliii, fig. 5. 
3 These species, as well as the others only quoted here, have been described at full length in our 

Monograph of Turbinolidre, published in the Annales des Sciences Naturelles, 3m• serie, vol. ix. 
4 See pl. iii, fig. 2. • See tab. iii, fig. 5. 6 See tab. ii, fig. 5. 
7 See tab. ii, fig. 4. Contrib. to Geol., tab. vi, fig. 210. 
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and T. Nystiana,1 to which it is, however, closely allied. The species which it resembles 
most are, however, Turbinolia IJixonii, T. ltumilis,2 and T. Bowerbankii.3 The last of these 
differs from T. sulcata by its form, which is more elongate and conical, by the thickness 
of the lower part of its primary costre, and by its very slender columella. Turbinolia 
IJiflJonii is easily distinguished by its compressed columella, by the enlargement of its walls 
near the calice, and by the great prominence of its costre. To conclude this brief com­
parison, we must add, that Turbinolia sulcata differs from T ltumilis by its size, by its 
form, which is not near so cylindrical as in the latter, and by the normal number of its 
septa. 

This species is extremely abundant in certain localities of the environs of Paris, such as 
Grignon, Parnes, and Auvert ; it is also found in the tertiary strata of Hauteville, in 
Normandy, and in the London Clay at Bracklesham Bay, but it is not common in this last­
mentioned deposit. We are indebted to Mr. Frederick Edwards and to Mr. F. Dixon for 
the specimens figured in this Monograph. 

2. TuRBINOLIA D1x0Nn. Tab. III, figs. 1, 1 a, 1 b, 1 c, l d. 
TuRBINOLIA D1x0Nn, Milne Edwards and J. Haime, Monogr. des Turbinolides, Ann. des 

Sc. Nat., 3m• serie, vol. ix, p. 238, tab. iv, figs. 2, 2 a, 2 b. 1848.4 

SULCATA, Lonsdale, in the MS. work of M. Dixon on the Chalk Formations and 
Tertiary Deposits of Sussex. 

Corallum slightly contracted just above its basis, and rather inflated near the calice. 
Oostm very thin, and projecting v~ry much, especially towards the lower part of the wall; 
those of the third cyclnm beginning very near the basis, and those of the first and second 
cycla beginning almost at the same height. Intercostal furrows nearly of the same size• 
very broad, and very deep ; intercostal dimples very distinct, separated by small transverse 
laminre, disposed as usual, in two vertical rows, and prolonged laterally, so as to produce 
the appearance of transverse fluting on the sides of the costre; about ten of these dimples 

1 We have given this specific name to the Turbinolia described by M. Nyst, and considered by that 
author as being referable to the Turbinolia sulcata (see Coquilles et Polyp. des Ter. tert. de la Belgique, 
p. 629 ; but not the corresponding figure, which is copied from the work of Goldfuss, and belongs to 
T. sulcata). In order to facilitate the comparison between the British Turbinolia and the species found in 
other countries, we think it may be useful to point out the characteristic features of the T. Nystiana, which 
were not known to us when we published our Monograph of Turbinolidre. 

Turbinolia Nystiana, nob. ('J.'. sulcata, Nyst, loc. cit.) Corallum elongated, slightly contracted a little 
above its basis, and somewhat inflated near the calice. Costre very slightly prominent, and rather thick; 
the primary and secondary ones very broad towards the basis; the dimples of the intercostal furrows very 
small, but distinct, and those of one series alternating with those of the other. No rudiments of a fourth 
cyclum of costre. Columella small, and almost cylindrical. Septa rather thick, slightly granulated, and 
forming three complete cycla. Length 3-! lines; diameter of the calice I-! line. Fossil from the environs of 
Brussels. (Cabinet of M. Nyst at Louvain.) 

2 See tab. ii, fig. 4. 3 See tab. ii, fig. 3. 
4 In fig. 2 a of this plate, the principal septa are not broad enough towards the calice, and the 

concavity of their inner edge is placed rather too high. 
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occupy a line in length. No rudiments of a fourth cyclum of costoo, and a well-marked 
depression in calicular edge of the wall, corresponding to each of the intercostal spaces. 
Calice with a very narrow, but rather deep fossula. Columella compressed, arched at the 
apex, granulated on the surface, reaching in general to the same height as the septa, or 
even higher, and presenting, in the part where it begins to become isolated, six vertical 
strioo, which are in continuity with the inner edge of the six primary septa; rather lower 
down, the columella is slightly contracted, and a vertical section of the corallum (fig. lb) 
shows that its tissue is compact, and that towards the bottom of the visceral chamber it 
becomes united with the septa, so as to form a solid mass. Septa thin, unequal, very 
exsert, having their upper. edge strongly arched near the outer margin, but concave near 
the centre of the calice, slightly granulated laterally, and forming three cycla; those of the 
first and the second cycla nearly of the same height, but the secondary ones much broader 
at the apex than the primary ones, and not extending so far up the columella. The 
tertiary septa much narrower and shorter than the older ones; very thin towards their 
inner edge, and cemented to the primary septa, as in the preceding species (fig. lb). 

Interseptal loculi large. Height of the corallum about four lines. Diameter of the calice, 
two lines and one third. The form and the proportions not differing in the young and 
in the adult specimens. 

Turbinolia Dia:onii is the largest known species of the genus, but 1~ dispar and 
T. Prestwichii are almost of the same size. This species is very closely allied to T. sulcata, 

from which it differs principally by its form (rather more inflated near the calice), by its 
compressed columella, by its septa being more exsert, and its costoo more projecting and 
more distant. The breadth of the intercostal furrows distinguishes both 1~ Dimonii and 
T. sulcata from T. Prestwichii, T. minor, T . .firma, T. pharetra, T. l\'ystiana, and 
T. Bowerbankii. The existence of only three cycla of costm does not allow of its being 
confounded with T. Predericiana, T. cli1par, and T. costata, and, finally, T. hunzi/£8 is 
easily distinguished from it by its cylindroid form, non-compressed columella, and 
glabrous septa. 

Turbinolia Dimonii is a fossil very abundant in the London Clay at Bracklesham Bay, 
and has probably been confounded with T. sulcafa by Mr. Fleming, and some other 
geologists, who mention the latter as bei11g found in that locality, where it appears to be 
very rare. In Mr. Dixon's work, now passing through the press, Mr. Lonsdale has also 
described it as a variety of the T. sulcata of Lamarck. 

The specimens, the examination of which has enabled us to recognise this new species, 
were given to us by Mr. Dixon and by Mr. Frederick Edwards. 

3. Tu1mrnoL1A BowERBANKII. Tab. II, figs. 3, 3 a, 3 b. 

Corallum almost conical, rather short. Costm not-very prominent; those of the first 
two cycla inflated nei;ir the basis ; the tertiary ones beginning at less than a quarter of the 
distance from the basis to the calicular edge of the wall ; slight rudiments of a fourth 
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cyclum of costre appearing near the calice, and consisting in very short, prominent, thin 
lines, most developed between the primary and the tertiary septa. Intercostal furrows 
rather narrow, but presenting very clearly a double row of small dimples. Calicular 
fossula not deep. Colunzella cylindrical, prominent, and very slender in proportion to the 
size of the calice. Septa very thin, exsert, rather unequal, and forming six regularly­
developed tertiary systems (fig. 3 b). No traces of a fourth cyclum of septa corresponding 
to the rudimentary costre of the fourth cyclum. The tertiary septa joining the primary 
ones very near the columella. The lateral surfaces of all the septa presenting delicate 
granulations. Height two lines ; diameter of the calice one line and a third. 

This species bears great resemblance to Turbinolia Fredericiana ; it differs from it by 
the rudimentary state of the fourth cyclum of cm:tre, and by its slender, round columella. 
The existence of well-formed intercostal dimples distinguishes it from T. minor, T. costata, 
T. Prestwic!tii, and T. firnza; the costre are much less prominent than in T. sulcata, 
and T. Dixonii, from which this Coral may also be distinguished by its form; the costre 
are thinner than in T. p!taretta and T. Dimonii, and the complete development of its six 
systems of septa does not admit of its being confounded with T. hunzilis. 

We have seen but one specimen of this species ; it was found at Barton, and belongs 
to the collection of the fossils of the London Clay formed by Mr. Frederick Edwards. We 
have dedicated it to our friend Mr. J. 8. Bowerbank, whose active researches have much 
contributed to the extension of our knowledge relative to this portion of British 
palreontology. 

4. TURBINOLIA FREDERICIANA. rrab. III, figs. 2, 2 a, 2 b. 

Corallum of a regular conical form, not much elongated, and rather broad towards the 
calice. Costce numerous, forming four cycla, closely set, unequal, and projecting very 
little; the secondary ones beginning a little above those of the first cyclum, but very near 
the basis of the corallum, and being, as well as the former, much thicker near their lower 
end than higher up, where they become very delicate (fig. 2 a). The tertiary costre begin 
also at a short distance from the basis, but those of the fourth cyclum appear only in the 
upper half of the corallum ; they are also rather thinner than the others. The intercostal 
furrows very narrow, and not very deep ; the mural dimples not very appareiit, small, 
closely set, and forming towards the calice, if not from top to bottom, only a single series 
in each intercostal furrow. Calicular fossula very narrow and shallow. Colunzella thick, 
compressed, granulated, rising higher than the septa, and presenting well-marked pro­
longations of the principal septa. Three cycla of septa, and no vestiges of a fourth 
cyclum corresponding to the quaternary costre (fig. 2 b). The sept~ are much like those 
of the two preceding species, but they are a little thicker, and not so exsert ; the primary 
ones are, as usual, narrower than the secondary ones, and these reach higher up along the 
columella; the tertiary septa are small, and join the primary ones, but appear to be 

3 
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cemented to them. The sides of all the septa present granulations arranged in radiate 
lines, but not very prominent. Height of the corallum two lines and a half; diameter 
of the calice one line and a third. 

Mr. Frederick Edwards, to whom we dedicate this species, has submitted to our investi­
gation a series of young individuals, showing the changes of form produced by age. The 
young Corals are rather shorter in proportion, to their breadth, than the adult ones, and 
consequently never resemble Turbinolia humilis, whatever their size may be, for the latter 
species is always much more cylindrical. The tertiary costre make their appearance in 
T. Fredericiana when very young, but those of the fourth cyclum exist only in individuals 
that are nearly adult, 

These quaternary costre, occupying at least one third of the height of the corallum, 
and not corresponding to any rudiments of septa, distinguish Turbinolia Fredericiana 
from all the other species of the same genus ; in some others, such as T. sulcata and 
T. Bowerbankii, the rudiments of similar costre can be seen with the help of a strong lens, 
but these intercostal lines never become cristiform, as is the case here. The great 
development of quaternary costre and the general form of th~ corallum make this species 
have some resemblance to Turbinolia dispar; but in the latter, as well as in T costata, there 
is always a fourth cyclum of septa corresponding to the last cyclum of costre. It is to 
T. Bowerbankii that T. Fredericiana approximates most ; but in the former the columella 
is perfectly cylindrical and extremely slender, whereas in the latter it is large and 
compressed. 

Turbinolia Fredericiana has as yet been found only in the London Clay, at Barton, 
and the specimen figured in this Monograph belongs to the collection of Mr. Frederick 
Edwards. 

5. TuRBINOLIA HUMILIS. Tab. II, figs. 4, 4 a, 4 b. 

This little Turbinolia is of a much more cylindroid form than preceding species, and is 
not so slender at its basis. The costce are thin, prominent, and not closely set ; the 
secondary ones begin very near the basis, and those of the third cyclum at about a quarter 
of the way up the wall. The intercostal furrows are broad, and present each a double 
row of small dimples, separated by transverse or oblique bars (fig. 4 a). The columella 
is prominent, round, and conical. The septa belong to three cycla, the last of which is 
always incomplete, and is wanting in two of the systems ;1 but it is nevertheless evident 
that the number of systems is as usual six, and not five, as would at first appear, for the 
secondary costre corresponding to the two incomplete systems begin near the basis of the 
corallum, at the same level as those of the other systems, and are as much developed as 
these, whereas they "\\'ould have been much shorter, and would have began much higher 

l By an inadvertency of our artist, the third cyclum is represented in fig. 4 as if it were perfect; 
but the specimen did not in reality present tertiary septa iu more than four of the systems. 
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up, if they had coITesponded to septa belonging to the third cyclum. All the septa are 
very thin, almost glabrous, exsert, and terminated by a regularly arched apex, rising more 
or less, according to the cyclum to which they belong. Height not quite a line and a half; 
diameter of the calice two thirds of a line. 

This Coral is one of the smallest of the genus Turbinolia, and is indeed usually even 
smaller than the species designated by the name of 1'u'tbinolia minor, for which it may very 
easily be mistaken ; its characteristic features can only be seen with the help of a lens, 
but when sufficiently magnified, the appearance of its walls will make it immediately 
recognisable ; for in T. minor the costrn are very thick, crenulated laterally, and the inter­
costal furrows do not present any dimples, whereas in T. !tumilis these dimples are well 
marked, and the costrn are thin. These two species are the only ones of the genus that 
have apparently but five tertiary systems, and their diminutive size contributes also to 
make them not easily recognisable. 

Turbinolia !tumilis is found in the London Clay at Barton, where it appears to be 
abundant. We are indebted to Mr. F. Dixon and Mr. Frederick Edwards for the . . . 
specimens m our possession. 

6. TuRBINOLIA MINOR. Tab. II, figs. 5, 5 a, 5 b. 

TURBINOLIA MINOR, Milne Edwards and J. Haime, Annales des Sc. Nat., 3me serie, vol. ix, 
p. 239, 1848. 

Corallum of a cylindrico-conical form, rather short, and very obtuse at its basis. Costa 
very thick, closely set, and not very prominent; those of the first and second order par­
ticularly thick near the basis; the outer edge of all very obtuse, and their sides delicately 
crenulated. Intercostal fuITows very naITow, linear, and presenting no trace of the dimples, 
which are so apparent in the preceding species. The form of the costrn is particularly well 
marked near the calice (fig. 5 b), the lateral crenations of which are sometimes so developed 
near the basis, that they assume a crispate appearance ; in other specimens they are scarcely 
visible, but the variations met with in the form of these parts are never such as to make 
them resemble the costi:e of T. !tumilis. Calice very deep. Columella cylindrical, slender, 
and exsert. Septa belonging to three cycla, and appearing to form only five systems, 
although there are in reality six systems as usual ; only in two of these there are no 
tertiary septa, and the secondary septa are of the size of the other tertiary ones, but 
correspond to secondary costrn, the development of which are normal (fig. 5 b) • . All the 
septa are thin, exsert, and slightly granulated on their lateral surfaces; the secondary ones 
are nearly as large as those of the first order, but those of the third cyclum are much 
smaller. This species is always remarkably small; it is not more than a line and a half 
high, and two thirds of a line in diameter. 
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Turbinolia minor differs from T. sulcata, T. pharetra, T. Nj;stiana, T. IJixonii, 
T. Fredericiana, and T. humilis, by not having the intercostal furrows ornamented with a 
double row of dimples, a character which in these can always be ascertained with the aid 
of a good lens. The imperfect development of two of the systems of septa, and the 
apparent existence of only five systems which is thus produced, is also sufficient to 
distinguish T. minor from T. costata, T. dispar, T. Prestwichii, and T. .firma. 

This fossil has been found only in the London Clay, at Alum Bay, in the Isle of 
Wight. 1'he specimen figured in this Monograph belongs to the cabinet of Mr. J. S. 
Bowerbank. 

7. rruRBINOLIA FIRMA. Tab. U, figs. 4, 4 a, 4 b. 

Corallum subturbinate, and elongated ; narrow at the basis. Costce thick, obtuse, 
closely set, and prominent ; those of the first two cycla very broad below the under end of 
the tertiary ones. Intercostal furrows narrow, and presenting neither mural dimples nor 
well-marked lateral transverse flutings or costal crenations. Columella compressed, and not 
very large. Septa rather thin, delicately granulated, and forming three complete cycla; 
the tertiary ones less developed than the secondary ones, and cemented to the primary 
ones at a small distance from the columella. Height three lines and a half; diameter of 
the calice, one line and a half. 

Turbinolia .firma differs from T. costata, T. dispar, T. Bowerbanlcii, and T. Fredericiana, 
by the non-existence of a fourth cyclum of more or less developed costre ; from T. minor 
and T. humilis, by the complete development of the tertiary septa in the six systems, and 
from T. sulcata, T. pharetra, 1~ Nystiana, T. IJixonii, and T. humilis, by the non-existence 
of dimples in the intercostal furrows. It resembles very much T. Prestwichii, but differs 
from it hy its general form and by its thick obtuse costre. 

We have as yet seen hut one specimen of this species ; it was found at Barton, and 
given to us by Mr. Dixon: unluckily the artist in whose hands it was placed in order to 
have it figured, has broken it so much that it is no longer recognisable. 

s. rruRBINOLIA PRESTWICHII. Tab. III, figs. 5, 5 a, 5 b. 

Corallum of a cylindroid form, much elongated, and very obtuse at the basis. Costce 
strong, rather thick, and very prominent, especially towards the basis; those of the third 
cyclum beginning much lower down than in most species (figs. 5 a), and contributing to form 
the convex star seen at the basis of the coraUum (fig. 5 b). Some slight vestiges of a fourth 
cyclum of costre at the bottom of the intercostal furrows near the calice. rrhese furrows 
very deep, becoming very narrow near the wall, and not presenting any mural dimples 
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2. PARACYATHUS CARYOPHYLLUS. Tab. IV, figs. 2, 2 a, 2 b, 2 c, 2 d, 2 e. 

TuRBINOLIA CARYOPHYLLUS, Lamarck. Hist. des Anim. sans Verteb., t. ii, p. 232, 1816; 

2d edit., p. 362. 
Dealongchampa. Encyclop. method., Zooph., p. 7til, 1824. 

Lamarck. Tableau encyclop. et method. des trois Regnes, 

t. iii, p. 483, fig. 3, 1827. 

Defrance. Diet. des Sc. Nat., t. lvi, p. 92, 1828. 

PARACYATHUS CARYOPHYLLUS, Milne Edwards and J. Haime. Monogr. des Turbinolides, 

Ann. des Sc. Nat., 3m• serie, vol. ix, p. 322, 1848. 

Corallum turbinate, elongated, almost cylindrical in the tallest specimens, usually 
straight, or very slightly curved, and adhering by a moderately developed basis. OosffE 
well marked, distinct from top to bottom, nearly equal, rather narrow, not much more 
prominent towards the calice than near the basis, separated by broad, deep furrows, and 
covered with small granulations, which exist also in the intercostal furrows (fig. 2 b). 

Oalice circular ; fossula not very deep. Oolumella concave, delicately papillose, and not 
distinctly separated from the pali (fig. 2 g). Septa forming four cycla, the last of which is 
wanting in half of one or two systems ; closely set, not very exsert, thin, strongly granu­

lated laterally, and rather unequal in accordance with their relative age; the primary and 
secondary ones rather thick externally. Pali very thin, rather tall, lobated, with the inner 

edge oblique, and gradually larger as the septa to which they correspond are younger. 
Height, varying from five to eight lines ; diameter of the calice, three or four lines ; depth 
of the fossula, one line and a half. 

This fossil is in geneml found in a bad state of preservation, being much worn away, 
with its basis obtuse, its wall almost entirely destroyed, and the visceral chamber tilled 
with a carboniferous substance, the black tint of which contrasts with the white colour of 
the septa. L~marck, who had only seen specimens in this state, was thus led to suppose 
that the corallum was free, and to consider it as appertaining to the genus Turbinolia. 
But, through the kindness of Mr. Bowerbank and Mr. Dixon, we have been enabled to 

examine a great number of specimens, some of which presented a complete calice, well­
preserved costre, and a basis that had evidently been adherent, so that no uncertainty 
could remain as to their belonging to our genus Paracyathus. This species differs from 
most other nearly allied species by the thinness of the pali, a character which is to be seen 
only in one other species; the Paracyathus brevis, from which T. caryophyllus is easily 
distinguished, by its septa being also much thinner. The number of the septa can equally 
serve as a character, for in Paracyathus Stolcesii, P. Desnoyersii, and P. procumbens, there 
is a cyclum more than in the species here described. 

Paracyathus caryophyllus is a very common fossil in the London Clay at the Isle of 
Sheppy ; specimens of it are preserved in the collections belonging to the Geological 

Society of London, Mr. Bowerbank, Mr. Dixon, Mr. Frederick Edwards, the Museum of 
Paris, and M. Milne Edwards. 
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Columella fasciculate, with very slender elements. Septa forming six complete cycla, 
closely set, very thin and broad; those of the first three cycla nearly equal. Pali rather 
large, and thin, scarcely thicker than the septa, and presenting laterally spiniform granu­
lations ; those corresponding to the penultimate cyclum of septa being the most developed, 

the others nearly equal. 
This Coral soon acquires all its septa and its final diameter, but continues growing up, 

so that it becomes sometimes very tall, without expanding proportionally ; we have seen 
specimens three or four inches high, or even still longer. It has been found in the lower 
tertiary deposits of several localities in the south of France and the north of Italy. 

3. Genus PARACYATHUS (p. xiv). 

1. PARACYATRUS CRAssus. Tab. IV, figs. 1, 1 a, 1 b, 1 c. 

Corallum subturbinate, short, fixed by a very broad basis, slightly contracted just 
above the lower end, and rather inflated at the upper part. Costce well marked from top 
to bottom, closely set, nearly equal in breadth, but alternately more or less prominent, 
especially near the calice, and covered with very delicate granulations. Calice nearly 
circular when young, but becoming soon more or less oval; fossula deep. Columella 
concave, papillose, thick, and not distinctly separated from the inner lobes of the pali. 
Septa forming four complete cycla, and an incomplete rudimentary fifth cyclum, in one half 
of the systems corresponding to the long axis of the calice; closely set, straight, slightly 
exsert, thin towards the centre of the visceral chamber, rather thick externally, granulated 
laterally, and unequally developed according to relative age. Pali corresponding to the 
septa of the first three cycla, thick, tall, strongly granulated, and denticulated along the 
inner edge, which is rather oblique ; those corresponding to the tertiary septa larger than 
the others, and those that correspond to the primary septa being the smallest of all. 
Height, five or six lines ; long axis of the calice, four lines ; short axis, three lines ; depth 
of the fossula, three lines. 

This Paracyathus is easily distinguished from the other species of the same genus by 
the number of the septa, which in P. procumbens, l P. Stolcesii,2 and P. lJesnoyersii, form an 
additional cyclum ; by the size of the pali, which are much thicker than in P. caryop!tyllus, 
and P. brevis,4 and by the lobulate edge of these same organs, and the oval form of the 
calice, from P. cequilamellosus, P. Pedemontanus, 5 and P. Turonensis. 

Paracyat!tus crassus has as yet been found only in the London Clay of Bracklesham 
Bay, and has been communicated to us by Mr. Dixon and Mr. Frederick Edwards. 

1 Milne Edwards and J. Haime, Monogr. of Turbinolidre, in Ann. Sc. Nat., 3d ser., vol. ix, pl. x, fig. 6. 
2 Idem, loc. cit., pl. x, fig. 7. 3 See tab. iv, fig. 2. 4 See tab. iv, fig. 3. 
6 Caryophyllia pedemontana, Michelin, Icon., pl. ix, fig. 16. 
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The genus Leptocyathus, which we have established for this fossil, is nearly allied to 
Trochocyathus, but differs from it by its subdiscoidal form, the absence of all sign of 
adhesion at the basis, and the existence of pali corresponding to all the septa. The genus 
Ecmesus of Philippi1 appears to present most of the same characters, but, as far as we can 
judge by the very short description, and by the rough figure given by that author, the 
calice appears to be eccentric, a mode of structure which is quite exceptional, and 
very remarkable. 

The fossil Coral from the environs of Biaritz, mentioned by Viscount d' Archiac 2 

under the name of Turbinolia atalayensis, belongs probably to the same generical division 
as our Leptocyatltus elegans, but differs from it by its large size, by the existence of a fifth 
cyclum of septa, and by the smooth surface of the central portion of its wall. 

Leptocyatltus elegans was found in the London Clay, at Haverstock Hill, by Mr. 
Frederick Edwards, who obligingly communicated to us the only specimen that has as yet 
been seen. 

2. Genus TROCHOCYATHUS (p. xiv). 

TROCHOCYATHUS SINUOSUS. 

TURBINOLIA TURBINATA (pars), Lamarck; Hist. des An. sans Vert., t. ii, p. 231, 1816. 
Parkinson, Organic Remains, vol. ii, tab. iv, fig. 11, 1820. 

sINUOSA, Alex. Brongniart, Mem. sur les Terr. du Vicentin, p. 83, pl. vi, 

fig. 17, 1823. 
Bronn, Syst. des Urweltlichen Pflanz., tab. v, fig. 12, 1825. (Bad 

figure.) 

DUBIA, Defrance, Diet. des Sc. Nat., vol. lvi, p. 92, 1828. 
SINUOSA, Bronn, Lethea Geognostica, vol. ii, p. 897, 1838. 

Leymerie, Mem. de la Soc. Geol. de France, 2m• serie, pl. xiii, 

figs. 7, 8, 1845. 
Michelin, Icon. Zooph., p. 270, pl. lxiii, fig. I, 1846. 

TROCHOCYATHUS SINUOSUS, Milne Edwards and J. Haime, Ann. des Sc. Nat., 3me serie, 

vol. ix, p. 314, 1848. 

We have not met with this fossil in any collection of the British Corals, but Parkinson 
has figured it in a very recognisable way, and mentions it as having been found in the 
Isle of Sheppy ; we must therefore recall its specific characters in this monograph, 
although we deem it advisable not to have it figured from a foreign specimen. 

Corallum subturbinate, rather compressed, and having its inferior extremity slightly 
curved in the direction of the small axis of the calice. GosttJJ distinct from the basis, very 
narrow, numerous, closely set, simple, unequal, delicately granulated, and projecting very 
little. Galice oval, and contracted in the middle, so as to assume the form of an 8. 

l Neues Jahrb. fiir Mineral. Geol., vol. ix, p. 665, tab. xi, fig. B 1, 1841. 
2 Bulletin de la Soc. Geol. de France, 2m• serie, vol. ii, p. 1010, 1847. 
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but irregularly crenulated laterally, especially towards the basis. Height four lines; 
diameter one line and two thirds. 

The only specimen of this species which we have seen belongs to the collection of 
Mr. Frederick Edwards, and is so much filled up with clay at its upper end, that we have 
not been able to ascertain well the form of the columella and the septa ; we are, 
however, inclined to think that the columella is slightly compressed, and the septa rather 
thick. · 

Turbinolia Prestwic!tii differs from all the preceding species by its cylindrical form 
and broad convex basis ; it differs also from T. sulcata, T. JJimonii, T. p!taretra, 

T. Nystiana, T. !tumilis, and T. Bowerbankii, by not presenting any vertical rows of 
intercostal dimples ; from T. dispar, T. costata, and T. Fredericiana, by having only three 
cycla of costre, instead of four, and from 1~ minor and T. .firma, in which the intercostal 
dimples are equally wanting, by its sharp-edged costre. 

This remarkable species was found at Haverstock Hill, and appears to be very scarce, 
for Mr . .Frederick Edwards, whose collection of London Clay Fossils is extremely rich, has 
only one specimen of it, and we are not aware of its existing in the cabinet of any other 
palreontologist. 

SuB-FAl\IILr OF THE CYATHININ..iE (p. xii). 

l. Genus LEPTOCYATHUS (p. xiv). 

LEPTOCYATHUS ELEGANS. Tab. III, figs. 6, 6 a, 6 b, 6 c. 

Corallum extremely short, nearly discoidal, and presenting, in the adult state, no trace 
of adherence. Costce distinct from the centre of the under part of the corallum to the 
calice, strong, projecting externally, cristiform, closely set, rather unequal, separated by 
rather deep radiate furrows, and rendered echinulate by the presence of a multitude of 
granulations crowded together (figs. 6 a, 6 b). Calice circular, and regularly excavated 
in the centre. Columella not much developed, apd delicately papillose. Septa constituting 
four complete cycla, closely set, broad, projecting much above and externally; very thin 
near the columella, but remarkably thick towards the circumference, and rather unequal 
(fig. 6 c); those of the first two cycla nearly equal, and larger than the others; the tertiary 
ones broader than those of the fourth cyclum, but not so high; all are straight, and none 
adhere together by their inner edge ; their sides are covered with granulations, which are 
obtuse towards the circumference of the calice, but become spiniform in the inner part, 
where the septa themselves are ·slender. Pali corresponding io all the septa (even to 
those of the last cyclum, a mode of structure which is very rare), very thin, slightly 
echiuulated, becoming broader as they correspond to younger septa, and appearing to be 
lobated, as in the genus Paracyathus. Height of the corallum, one line; diameter, three 
lines and a half. 
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3. PARACYATHUS BREVIS, Tab. IV, figs. 3, 3 a, 3 b, 3 c. 

PARACYATHUS BREVJS, Milne Edwards and J. Haime. Ann. des Scien. Nat., 3m• serie, 
vol. ix, p. 323, 1848. 

'J.1he fossil remains of this species which we have had an opportunity of examining, are 

all more or less imperfect, and could not g~ve us a complete knowledge of its character, 
but are sufficient to show that it belongs to the genus Paracyathus, and differs from all 

the other species of the same group. The general form of the corallum appears to be 
usually subturbinate and short (as in fig. 3) ; but if, as we have some reason to think, the 
natural interior cast represented in fig. 3 c belongs to this species, the proportions of 
height and breadth must be very variable. 'rhe cost(IJ are closely set, nearly equal, thick, 

and covered with dense granulations. The calice is circular, and the fossula deep. 'rhe 
columella is concave, large, and delicately papillose. The septa are but very slightly exsert, 
closely set, thin towards the centre, and very thick towards the outer edge, strongly 
granulated laterally, and almost equally developed. The pali correspond to the septa of 
the first three cycla, and are very thin, lobulated, and, as usual, developed in an inverse 

ratio with the septa, in the prolongation of which they are placed. Height, from four to 
seven lines ; diameter of the calice, six lines; depth of the fossula, one line and a half. 

The existence of only four cycla of septa distinguishes this species from Paracyathus 
Stolcesii, P. IJesnoyersii, and P. procunzbens, in which there are five of these cycla; the 
tenuity of the pali distinguishes it from P. (!Jquilamellosus, P. Pedemontanus, P. 'Puronensis, 
and P. crassus; it is nearest allied to P. caryoph,rllus, in which the pali are also very thin, 
and lobulated, but in the latter the septa are much thinner, and the general form is very 

different. 
Paracyathus brevis is found at the Isle of Sheppy, and the specimens figured in this 

Monograph belong to the cabinet of Mr. Bowerbank. · 

ABERRANT GROUP OF 'l'HE PSEUDOTURBINOLIDAJ (p. xix). 

Genus DAsMIA (p. xix). 

DASMIA SowERBYI. Tab. IV, figs. 4, 4 a, 4 b. 

DESMOPHYLLUM, J. Decarle Sowerby. Trans of the Geol. Soc. of London, vol. v, p. 136, 
tab. viii, fig. 1, 1834. 

DASJIUA SoWERBYI, Milne Edwards and J. Haime. Ann. des Sc. Nat., 3me serie, vol. ix, 

p. 329, tab. vii, figs. 8, 8 a, 1848. 

Corallum subturbinate, straight, or slightly curved, and subpedicellate or aaherent by 

a very narrow basis. Oost(IJ extremely broad, separated by deep, narrow furrows, obtuse 

4 
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towards the basis, rather prominent ; and subcristate near the calice, covered with 
granulations, which become much larger towards the calice, and varying in number (17 in 
one specimen, 18 in another, and 22 in a third); about two thirds of them begin at the basis 
of the corallum, and the others about half way up towards the calice, but all are of the same 
hreadth ; the position of these younger costai does not appear to be constant, for some are 
separated by three longer ones, and others by .two, or only one; in general, however, two 
long ones are placed between two short ones, so that the latter are only about half as nume­
rous as the former. The calice is nearly circular, or slightly elliptical, and the fossula appears 
to be .deep ; we are also inclined to think that there is no columella, and that the septa are 
free all along their inner edge, but the calice being clogged up with carboniferous matter in 
all the specimens that we have seen, we have not been able to determine these points with 
any degree of certainty. The mode of arrangement of the septa is quite abnormal; three 
vertical plates advance from each of the costai towards the centre of the visceral chamber ; 
they are all extremely thin, broad, somewhat fl.exuous, free from all adherence among 
themselves, and rendered echinulate laterally by a few prominent granulations ; the plate 
placed in the middle of each of these groups is rather thicker than the others, and the 
space existing between it and the latter is rather larger than that comprised between the 
lateral laminai of two neighbouring groups. Height of the corallum, about four lines; 
long axis of the calice, three lines and a half; short axis, two lines and a half; breadth of 
the costre, more than half a line. 

The three specimens of this species, from which we have drawn up the preceding 
description, belong to Mr. Bowerbank's palaiontological collecticm, and were found at 
Highgate; Mr. Prestwich has met with it also at Clarendon Hill.1 

Dasmia Sowerbyi is the only known species of this genus which by its general 
characters appears to be closely allied to the family of Turbinolidre, but differs from it, 
and even from all the other Zoantharia, by the abnormal structure of the septal apparatus: 
when our attention was first called to this point, we endeavoured to explain the mode of 
radiation of the calice by supposing that each of the laminro corresponding to the middle 
of the costre belonged to one cyclurn, and that the two lateral laminre of two neighbouring 
groups, corresponding to the two sides of each intercostal furrow, represented the two 
halves of septa belonging to another cyclum ;2 the slight difference in the thickness of the 
middle and the lateral laminre, as well as the facility with which the two constituent plates 
of the septa separate from each other in some Corals, had induced us to admit that this 
structure was only an exaggerated form of that which is frequently met with in certain 
'l1urbinolidre, in many species of Flabellum, for example, where the line of junction of the 
two laminre that constitute each septum is indicated externally by a single costal ridge. 
But a more attentive study of this singular fossil has made us change our opinion, and 

1 Journ. of the Geol. Soc. of London, vol. ii;, p. 368. 
2 Monogr. des Turbinolides, loc. cit. 
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has induced us to think that each group composed of three laminre, and corresponding to 
one costa must be the homologue of a single normal septum. It also appears evident 
that the first-mentioned hypothesis is incompatible with the mode of development of the 
younger septa corresponding to the short costre; for wherever one of these younger costre 
interposes itself between two older ones, a new group of three septa! laminre makes its 
appearance in the visceral chamber, between two of the old lateral plates, which, according 
to this view, would belong to one septum, and a young septum, accompanied by two 
half septa, would thus be included in the interior of an elder septum. Nothing of 
the sort is ever met with in any known corallum, and would be contrary to the general 
laws which appear to regulate the formation of the septal apparatus ; but if we admit that 
each group of these vertical laminre corresponds to a single septum in the ordinary 
Polypidoms, all serious difficulties disappear, and a circumstance that tends to corroborate 
this view of the subject, is, that in some Turbinolidre an intermediate tissue is seen between 
the two lateral plates constituting each of the larger septa, so that if these three vertical 
strata of sclerenchyma, instead of being in contact, and intimately united, were separated 
by a membranous fold or duct, each septum would no longer have the appearance of a 
simple partition, but would resemble the trilaminate septal groups of the Dasmia. In the 
present state of our knowledge concerning the structure and the mode of development of 
this curious fossil, we must be cautious in our speculations concerning the signification of 
the parts just described ; but it is to be hoped that a complete solution of the question 
will be obtained by the study of a greater number of these Corals. At all events, the 
development of the septal apparatus must be very abnormal in Dasmia, and appears to 
warrant the establishment of a separate zoological division for the reception of this extinct 
genus. 

Family OCULINIDAJ (p. xix). 

1. Genus OcuLINA (p. xix). 

OcuLINA coNFERTA. Tab. II, figs. 2, 2 a, 2 b. 

Corallum composite, incrusting, forming an irregular, subglobose, or lobated mass, and 
appearing to have always grown on some extraneous stem, which has disappeared during 
the process of fossilization. 'rhe corallites are not arranged in a regular way, but are 
usually very closely set, and the calices are unequally prominent on the surface of the 
rrenenchyma, which is compact, and moderately thick ; its surface is covered with round, 
unequal, crowded granulations, and presents no distinct costre. The calices are in general 
quite circular, excepting when preparing to multiply by fissiparity, which is very seldom 
the case ; the edge is rather thin, and the fossula large, but not very deep. The columella 
.is sub-papillose. The septa (fig. 2 b) constitute three complete cycla, besides which some 
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vestiges of an incomplete fourth cyclum often exists. The six systems, independently of 
these rudimentary septa, are equally developed ; the septa are thin, narrow towards the 
apex, strongly granulated laterally, of unequal size according to their relative age, scarcely 
exsert, and terminated by a slightly arched, almost undivided edge. The pali are thick, 
narrow, and crispate ; they form two coronets, and those corresponding to the secondary 
septa are rather larger and more distant from the columella than those corresponding to the 
primary septa. Diameter of the calice, two thirds of a line; depth of the fossula, half a line. 

A vertical section of one of these corallites (fig. 2a) shows that the walls, as well as the 
crenenchyma, are of a very coiripact structure, and are covered with minute granulations ; 
that the small tubercles arising on the lateral surface of the septa are much less crowded ; 
that the colnmella is constituted by small, irregular, filiform, ascending trabiculre, and that 
the loculi are devoid of dissepiments, or only contain very few of them. 

The genus Oculina, reduced to the limits here assigned to that zoological division, 
appears to have very few fossil representatives, for this is as yet the only known species 
belonging to it that is not exclusively recent; and it might be almost considered as 
constituting a distinct generic type, for it differs from all the recent species of Oculina by 
the mode of arrangement of the corallites. In the latter the corallites affect a spiral order 
in the ascending branches constituted by their union, and the crenenchyma presents near 
the calices some slight indication of radiate costre, whereas in this fossil the corallites, as 
we have already remarked, are quite irregularly grouped, and the surface of the crenenchyma 
is not at all striated. 

Oculina conferta appears to be abundant in ·the London Clay at Bracklesham Bay. 
We have received specimens of this fossil from Mr. Dixon and Mr. Frederic Edwards. 

2. Genus DIPLHELIA (p. xxi). 

DIPJ.HELIA PAPILLOSA. Tab. II, figs. 1, la, 1 b. 

Corallum composite, subdendroid, and rather tall. Corallites usually disposed alternately 
in contrary directions, but appearing sometimes irregularly grouped, in consequence of 
two series becoming united so as to form a single branch, or of a few individuals multiplying 
by fissiparity. The calices placed far apart, quite circular, scarcely prominent, if at all so; 
and united by a highly-developed mural crenenchyma, the surface of which is covered with 
closely-set, unequal, minute granulations, rather oblong, especially in the vicinity of the 
calices (fig. 1 a). Calicular margin very thin; fossula large, and very deep. Columella 

very large, of a spongiose texture, and sub-papillose at the apex. Septa forming three 
complete cycla, and six equally-developed systems; very narrow at the upper end, not 
exsert, thin, granulated on their lateral surface, and presenting along their inner edge 
delicate denticulations, which become larger towards the columella, but do not assume the 
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appearance of rudimentary pali. The secondary septa are almost as large as the primary 
ones, and thus give the appearance of twelve systems (fig. 1 b). Sometimes septa of the 
fourth order exist in one of the real systems, and in that case the neighbouring tertiary 
septa become at the same time as large as the elder ones, so that the septal apparatus 
becomes divided into fourteen almost equal parts. Diameter of the calice, one line ; depth 
of the fossula, one line, or more. 

The great development and the compact structure of the crenenchyma are rendered 
manifest by a vertical section of one of these corallites (fig. la) ; this preparation is also 
necessary to show the denticulations of the inner edge of the septa, and if continued to a 
certain distance from the calice, brings to view a few irregular, incomplete, locular 
dissepiments. 

The new generic division, to which we have given the name of JJiplltelia, comprises the 
Oculinidre that multiply by alternate gemmation, and have denticulated, non-exsert, 
unequal septa, no pali, and a large columella. It differs from Astrhelia by the mode of 
arrangement of the corallites dependent on the alternate position of the reproductive buds, 
by the existence of a well-developed columella, and the absence of costal strire near the 
calices. 'rhe mode of gemmation is the same in Amphelia and Enallhelia, but in these 
Oculinidre the septa are entire and exsert, the columella is rudimentary, and the costal 
strire are well marked near the calices. 

Four species compose at present this small group ; they are all fossil, and belong to the 
Eocene Fauna. Two of these Corals have been described by M. Defrance, under the 
names of Oculina raristella and 0. 8olanderi; the third is the Caryopltyllia multostellata 

of M. Nyst; the fourth is our JJiplltelia papillosa. JJiplltelia 8olanderi, of which a pretty 
good figure has been given by M. Michelin,1 differs from the latter by the existence of 
numerous delicate, Yermiculated, longitudinal sulci on its surface. JJiplhelia raristella 2 

differs from JJ. papillosa, by the calices being smaller and not so deep, by the septa being 
thicker, and the columella less developed. JJiplltelia multostellata3 is principally charac­
terised by the approximation of the calices, and their dilated form. 

JJiplhelia papillosa has as yet been found only at Bracklesham Bay, where it appears to 
be abundant. The specimens here described have been communicated to us by Mr. 
Bowerbank, Mr. Dixon, and Mr. Frederic Edwards. 

1 Icon. Zooph., tab. xliii, fig. 19. 2 Michelin, loc. cit., tab. xliii, fig. 16. 
3 Nyst, Coq. et Pol. foss. des Terr. tert. de la Belgique, ta~. xlviii, fig. IO. 
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Family ASTREIDAJ (p. x.xiii). 

Tribe EUSMILINAJ (p. xxiii). 

( Eusmilin(}J aggregat(}J). 

1. Genus STYLOCCENIA (p. xxix). 

STYLOCCENIA EMARCIATA. Tab. V, figs. l, l a. 

AsTROITE DEMI-CYLINDRIQUE, Guettard, Mem. sur les Arts et les Sciences, t. iii, p. 480, 
tab. xxxi, figs. 40, 41, 42, 1770. 

AsTREA EMARCIATA, Lamarck, Hist. des Anim. sans Verteb. t. ii, p. 266, 1816; 2m• edit. 

p. 417. 
Lamourou:c, Encyclop. Zooph., p. 127. 1824. 
Defrance, Diet. des Scien. Nat., t. xiii, p. 389, 1826. 

CYLINDRIC.A., Ejusd., loc. cit., p. 379. (From a worn specimen.) 

STYLOPORA, Goldfus8, Petref. Germ., vol. i, p. 71, tab. xxiv, fig. 4, 1826. (From a 

frustrate specimen.) 

CELLASTREA EMARCIATA, Blainville, Diet. des Sc. Nat., vol. lx, p. 342, 1830; and Manuel 

d' Actinologie, p. 377. (The fossil figured in the atlas of this 

work, pl. liv, fig. 5, under the name of Cella8trea hy8tri:c, 

belongs to this species.) 

AsTREA EMARCIATA, Michelin, Icon. Zooph., p. 154, tab. xliv, fig. 6, 1844. 
CYLINDRICA, Ejusd., op. cit., tab. xliv, fig. 4. 
DECOR.A.TA, Ejusd., op. cit., p. 161, tab. xliv, fig. 8. 

STYLOC<ENIA EMARCIATA, Milne Edward8 and J. Haime, Monogr. des Astreides, Ann. des 

Sciences Naturelles, 3m• serie, vol. x, p. 293, tab. vii, figs. 2, 2 a, 

1848. 

It is only in the Eocene deposits of the Parisian basin at Grignon and at Parnes that 
this species has as yet been met with in a good state of preservation, but its existence in 
the London clay is sufficiently established by two small fossils found at Bracklesham Bay, 
by Mr. Frederick Edwards, which do not appear to differ from the worn specimens found, 
together with the well-characterised ones in the first.mentioned localities. 'rhe following 
description is consequently derived principally from the Parisian specimens ; but in order 
to avoid introducing into this Monograph any uncertain elements, we have figured the 
British specimens in preference to more perfect foreign fossils with which we consider them 
as being specifically identical. 

Astrea emarciata is a composite Coral, of an oval, gibbous, or subramose form, which at 
first sight appears to be completely free, but was in all probability primitively fixed on 
some soft, globular, extraneous body, which after having been compl(ftely covered by the 
incrusting Coral, disappeared by the progress of putrefaction, and has only left a central 
iCavity in the middle of the irregular globose mass thus produced : it consists of a thick 
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lamellar expansion, bent so as to shut up completely an irregular cavity, and to have aH 
the calices of its constituent corallites turned outwards. The basal or inner surface of 
this lamellar corallum is coated with a thin, membranous epitheca, in which circular strire, 
indicative of its morle of growth, are perceptible. The calices are polygonal, and rather 
unequal in size; they are separated by a simple edge, which is common to the two 
adjoining corallites, and is thin where these corallites are crowded together, but rather 
thick where the reproductive process has been less active; in the latter case these mural 
edges are covered with numerous well-marked granulations, but in the former, no appear­
ance of granulations is to be seen. Sometimes these two states are met with in different 
parts of the same specimen, but in others the whole mass presents one or the other of 
these forms, and may then be easily mistaken for distinct species. It is thus that 
M. Michelin has been led to consider the thick-walled variety as constituting a new species 
to which he has applied the name of Astrea decorata. The calicular margins present also 
at each corner a well-formed cylindro-conical columnar tubercle or process, which is not 
very thick at the basis, and is usually fluted by six or eight vertical furrows. In specimens 
that have been much rolled by the sea, these mural processes are often worn away, and 
these dilapidated Corals have also been described by palreontologists as a distinct species ; 
they constitute the Astrea cylindrica of M. Defrance. The columella is slender, cylindrical, 
and free down to a great distance from its apex, but presents at the bottom of the fossula 
vertical strire, which are produced by the prolongation of the principal septa along its 
sides, and are particularly manifest in some worn-down specimens, such as those found at 
Bracklesham, and figured in this Monograph (fig. 1 a). The septa form two complete 
well-developed cycla ; a third cyclum is rudimentary in four of the systems, but well 
developed in two systems, the secondary septa of which become nearly as large as the 
primary ones, so as to give to the calice the appearance of having eight systems instead of 
six, which is the fundamental number. The eight large septa thus formed are broad, very 
thin, almost glabrous, not exsert, and terminated by regularly-arched, undivided edges ; 
the other intermediate septa are very small. The interseptal dissepiments are simple, 
somewhat concave, slightly raised towards the columella, and placed at the distance of 
about one third of a line apart. The breadth of the calice is about one line and a third ; 
the height of the mural processes two thirds of a line. 

The British fossils which we refer to this species, and which we have figured in the 
annexed plates, have evidently been modified by the long-continued action of the sea; the 
septa are µmch broken, and the granulations of the calicular margins are not visible ; it 
appears not improbable that the polypi to which they belonged did not live in the locality 
where these remains have been found, and that the Corals were brought there by some 
marine current. They are very rare at Bracklesham Bay, but extremely common in the 
Calcaire grossier of the environs of Paris. M. Michelin states that the same species is met 
with at La Palarea, and the Stylocrenia found in this locality is certainly very similar to 
8. emarciata, but all the specimens that we have been able to examine, were in such a bad 
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condition that we cannot give any decided opinion as to their specific identity with the 
Corals described above. 

Stylocrenia emarciata differs from S. monticularia, 1 and from S. Taurinensis2 by the 
number of the large septa which in the latter species is only six; it differs much by its 
general form from S. Lapeyrousiana,3 and resembles most S. lobato-rotundata,4 from which 
it may be distinguished by a greater development of the mural tubercles, the tenuity of 
the septa, and the general form of the mass. 

2. STYLOCCENIA MONTICULARIA. 'fab. V, figs. 2, 2 a, 2 b. 

STYLOPORA MONTICULARIA, Schweigger, Beob. auf Naturg. reisen, tab. vi, fig. 62, 1819. 

(Correct figure.) 
AsTREA HYSTRIX, Defrance, Diet. des Sc. Nat., vol. xiii, p. 385, 1826. 
CELLASTREA HYSTRIX, Blainville, Diet. des Sc. Nat., vol. Ix, p. 342, 1830; Manuel d' Actin., 

P· 3i7. 
AsTREA HYSTRIX, Michelin, Icon., p. 160, tab. xlv, fig. 1, 1845. 
STYLOCCENIA MONTICULARIA, Milne Edwards and J. Haime, Ann. des Sc. Nat., 3m• serie, 

vol. x, p. 294, 1848. 

Corallum composite, elongated, and nearly cylindrical when young, but becoming, by 
the progress of growth, oval, sub-globose, and free, (fig. 2) ; with an empty central cavity, 
the parietes of which are coated with a thin epitheca, wrinkled circularly (fig. 2 b). The 
exterior surface of this hollow mass is covered with the calices, the borders of which vary in 
form according to the age of the compound Coral; when the colony of polypi is young, the 
margins of the calices are circular, prominent, and separated from each other by a striated 
surface; but in older groups, they become polygonal and united, so as to form a single 
thin ridge common to the two neighbouring corallites. The mamilliform processes that 
rise at the angles of the calices are stont, conical, broad at the basis, and covered with 
numerous prominent, sub-lamellar, finely-denticulated, vertical strim. The columella is 
very slender, prominent, free a great way down, cylindrical towards the apex, and slightly 
compressed at the basis. The septa form only two complete cycla ; the primary ones are 
much larger than those of the second cyclum, broad, not exsert, granulated laterally, and 
terminated by an undivided convex edge. Sometimes the strim of the mural processes are 
continued down along the parietes of the visceral chamber, and assume the appearance of 
rudimentary septa. Diameter of the calice, two thirds of a line ; height of the mural 
processes, half a line. 

This species differs from Stylocrenia emarciata, and 8. lobato-rotundata, hy the regular 
and equal development of the six systems of septa, whereas, in the latter, two of these 

1 See tab. iv, fig. 2. 2 Michelin, Icon., tab. xiii, fig. 2. 
3 Michelin, op. cit., tab. lxx, fig. 3. 4 Michelin, op. cit., tab. xiii, fig. 2. 
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systems are apparently double, so that the septal apparatus is divided into eight nearly 
equal groups. Stylocrenia Lapeyrousiana differs from it by its conical form, and by the 
existence of three complete cycla of septa. Stylocmnia Taurinensis has equally but two 
septal cycla, but the mural processes are much smaller than in 8. monticularia; the calices 
are larger, and the primary septa are united to columella very high up. 

Stylocrenia monticularia has been found at Bracklesham Bay, by Mr. Frederick Edwards, 
but appears to be rare in that locality; it is, on the contrary, very common at Grignon, 
and in many other places near Paris. 

2. Genus AsTROC<ENIA (p. xxx): 

AsTROC<ENIA PULCHELLA. Tab. V, figs. 3, 3 a, 3 b, 3 c. 

Corallum composite, astreiform, massive, or subcolumnar, and presenting at its under 
surface a common plate, covered with a complete epitheca, delicately wrinkled by concentric 
strim. Corallites approximating more or less, according to the age of the Coral and the 
degree of activity with which gemmation has been carried on. When the corallites are 
not crowded together, the calices are circular, and have a distinct though not prominent 
edge ; they are also separated by a pseudo-camenchyma, the surface of which is covered 
with small costal ridges, that are usually denticulated, so as to assume the appearance of 
rows of round, obtuse granula:i (fig. 3c). When the calices approximate, they become 
somewhat polygonal, and their margins are separated only by a narrow furrow, or united 
so as to appeat simple. The calicular fossula is very shallow. Columella cylindrical, 
obtuse, and free to a considerable extent, but not rising quite so high as the septa. Three 
complete cycla of septa, and six equally-developed systems; the septa of unequal size, 
according to their relative age, straight, slightly exsert, closely set, feebly granulated, rather 
thick externally, and having their upper edge entire and convex. Breadth of the calices, 
two thirds or three quarters of a line. 

This species belongs to the division of the irregular Astroccenia,1 for independently of 
the slight inequality perceptible in the size of the calices, it is evident that gemmation takes 
place in this Coral simultaneously at various parts ; but it differs from the other species of 
the same section, by the number of the septa; here, as we have already said, the six systems 
are equally developed, whereas in Astrocrenia Koninc!cii, A. Orbignyana, A. reticulata, 
A. ornata, A. ramosa, and .A.. decaphylla, there is always apparently eight or even ten 
systems. 

We know of only three small specimens.of this species, which were found at Bracklesharn 
Bay, and belong to the cabinet of Mr. Frederick Edwards. 

1 See our Monograph of the Astreidre, Ann. des Sc. Nat., 3m• serie, vol. x. 

5 
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Family EUPSAMMIDAJ (p. Ii). 

1. Genus 8TEPHANOPHYLLIA (p. liii). 

STEPHANOPHYLLIA mscornEs. Tab. VI, figs. 3, 3 a, 3 b. 

STEPHANOPHYLLIA DISCOIDES, Milne Edwards and J. Haime, Ann. des Sc. Nat., 3me serie, 

vol. x, p. 93, 1848. 

Corallum simple, extremely short, and discoidal ; its under surface almost horizontal, 
somewhat prominent in the middle, and showing no trace of adhesion. Costm very narrow, 
radiate, alternating with the septa, corresponding to these in number, and nearly equal in 
breadth, but differing much in length, according to the cycla to which they belong; the 
smaller ones often united to the larger ones at their basis, and thus giving to the latter a 
dichotomous appearance (fig. 3b). All these costal strire are composed of a single row of 
rather indistinct granulre, and are united by small intercostal trabiculre, thus constituting 
the tissue of the discoidal wall, and the radiate rows of pores that exist in this part of the 
corallum, and give to it the appearance of a microscopical sieve. The upper or calicular 

surface somewhat convex, and presenting in the centre a small, narrow fossula, at the 
bottom of which there appears to be a rudimentary papillose columella. Septa forming five 
cycla, of very unequal size, thin, very slightly granulated, not projecting laterally beyond the 
edge of the wall, and having the upper edge rather angular. Those of the first and second 
order large, straight, and free at their inner end; all the others bent towards one another, 
and cemented along their inner edge, so as to constitute a series of slightly unduhited 
arches, superposed and increasing in size from the circumference of the calice towards the 
centre; the largest are formed by the septa of the fourth cyclum, which unite two by two, 
along the inner edge of the tertiary ones (which are very short), and thus constitute on 
each side of the secondary septa a single lamina, that advances still further towards the 
centre of the calice, and joins the neighbouring secondary septum opposite the point of 
ju~ction of its homologue, so as to give to the central portion of the calice the appearance 
of a six-branched cross of Malta; the septa of the fifth cyclum very small and marginal. 
Diameter, two lines or two lines and a half; height, about half a line. 

This fossil Coral differs from Stephanophyllia 8uecica1 and8.Bowerbanlcii (Tab. IX, fig.4), 
by the form of the septa, which in the latter two species are terminated by an arched edge, 
and are spinulose laterally; it is distinguished from Stephanophyllia astreata2 by the distance 
that separates the large septa near the columella, and from 8. elegans,3 8. imperialis,4 and 

1 See our Monograph of Eupsammidre, Ann. des Sc. Nat., 3m• serie, vol. x, p. 94. 
2 Fungia astreata, Goldfuss, Petref. Germ., vol. i, tab. xiv, fig. I. 
3 Ann. des Sc. Nat., 3"'• serie, vol. x, tab. i, figs. 10, 10 a. 
4 Michelin, Icon. Zooph., tab. viii, fig. 1. 
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8. Nystii, 1 by its diminutive size, and by its low, very feebly-granulated septa. It is 
worthy of notice that 8. discoides is the only species of this genus that has as yet been 
found in the Eocene formations. We have seen four specimens of this Coral ; they were 
all met with at Haverstock Hill, and belong to the cabinet of Mr. Frederick Edwards. 

2. Genus BALANOPHYLLIA (p. Iii). 

BALANOPHYLLIA DESMOPHYLLUM. •rah. VI, figs. 1, 1 a, 1 b, 1 c. 

BALANOPHYLLIA DESMOPHYLLUM, Milne Edwards and J. Haime, Monog. des Eupsammides, 
Ann. des Sc. Nat., 3m• serie, vol. x, p. 86, 1848. 

Corallum simple, adherent by a broad, incrustating basis, subturbinate, straight, rather 
elongated, and slightly compressed. Cost«: almost straight, closely set, and formed of one 
or more rows of irregular granuhe ; the primary and secondary ones much taller and much 
larger than the others, especially near the calice, and usually separated by five small ones, 
. two of which begin to appear at about two t birds down the wall, whereas the others extend 
to the basis. Calice slightly arched, and almost elliptical ; its long axis being to the short 
one in the proportion of 100 : 160. Calicular fossula deep and narrow. Columella 
spongy, not highly developed, flat, and not prominent at the bottom of the calice. Septa 
forming five cycla, usually complete ; those of the fifth cyclum more developed than those 
of the third order, and becoming cemented together two by two beyond the inner edge of 
those of the fourth cyclum, and constituting thus in each half system two septal laminm, 
that in their turn unite between the inner edge of the tertiary septa and the columella. 
In the neighbourhood of the wall, the septa of the fifth cyclum that are situated next the 
primary and the secondary ones are cemented to them, and do not usually correspond to 
any distinct costm ; so that in each half system there are only five costm corresponding to 
seven septa. The large septa are terminated by an undivided edge, and are much more 
exsert than the others; all are thin, granulated laterally, very porous, and closely set; 
those of the younger orders are delicately denticulated. Height of the corallum about 

1 We have given this name to a Stephanophyllia of the Antwerp Crag that we have seen in M. Nyst's 
cabinet at Louvain, and had been referred by that author to the S. imperialis (Coquilles et Polyp. foss. de 
Belgique, p. 633, tab. xlviii, fig. 17). This figure is pretty good, but does not show the small septa. Not 
having described it in our Monograph of Eupsammidre, we point out here its characteristic features. The 
under surface of Stephanophyllia Nystii, nob., is somewhat concave. The cosl<e are of almost equal thick­
ness, and do not appear distinctly composed ofrows ofgranulre; they alternate with the well-developed septa, 
but correspond to rudimentary septa of the sixth cyclum ; the younger ones are, as usual, united by their 
base to the elder ones, but this apparent bifurcation takes place only very near the centre of the corallum ; 
the intercostal furrows become gradually wider from the centre towards the circumference of the wall, and 
are bored with pores, that increase in size in the same manner. The calicular fossula is very deep. The 
septa are disposed in the same way as in S. discoides and S. elegans, but are much taller, thinner, and more 
angular; they are denticulated externally, and present on their lateral surfaces radiate strire, which resemble 
incomplete synapticulre; those of the last cyclum are very small. Diameter nearly an inch; height, 5f lines. 
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seven lines ; long axis of the calice, three lines and a quarter ; short axis, two lines ; depth 
of the fossula, two lines. 

This species belongs to the section of the fixed Balanophyllire, and is consequently 
easily distinguished from B. prmlonga1 and B. Gravesii,2 which are only sub-pedicellate. 
The nakedness of the wall, and quite rudimentary state of the epitheca, distinguishes it 
also from B. calyculus,3 B. verrucaria,4 and B. cylindrica.5 In B. geniculata6 and 
B. Cumingii7 there are but four cycla of septa, whereas in the above-described fossil there 
are five cycla. It differs from B. italica8 by its elongated and compressed form, from 
B. Bairdiana by its exsert septa, and from B. tenuistriata by the compressed form of its 
lower part, and the thickness of its principal costa. It resembles most this last-mentioned 
species, which belongs to the Calcaire grossier of the Parisian basin. 

Balanopltyllia desmopltyllum is found at Bracklesham Bay, and has been communicated 
to us by Mr. Dixon and Mr. Frederick Edwards. 

3. Genus DENDROPHYLLIA (p. liii). 

DENDROPHYLLIA DENDROPHYLLOIDES. Tab. VI, figs. 2, 2 a, 2 b, 2 c. 

OcuLINA DENDROPHYLLOIDES, Lonsdale, in Mr. Dixon's manuscript work on the Chalk 

Formations and 'fertiary Deposits of Sussex. 

DENDROPHYLLIA DENDROPHYLLOIDEs, Milne Edwards and J. Haime, Ann. des Sc. Nat., 
3m• serie, vol. x, p. 102, 1848. 

Corallum composite, appearing usually to have incrusted the stem of some marine 
plant which has been destroyed during the process of fossilization. Gemmation irregular. 
Corallites short, very unequal in size, rather closely set, united by their basis, and free 
down to a variable distance from the calice, so as to project more or less on the surface of 
the common mass, or even to form a certain number of somewhat ramified branches (fig. 2). 
Costm delicate, numerous, closely set, almost equal in breadth, composed of a row of 
irregular, conical granulre, having a sub-vermiculate appearance, and becoming more 
irregular and more :flexuous in the parts where they unite with those of neighbouring 
corallites (fig. 2 b). Mural pores large, and very distinct near the calice, but ceasing to be 
so lower down, where the tissue of the wall becomes very compact. Calices regularly cir­
cular, with the edge rather thin, and the fossula infundibuliform, but not deep. Co1umella 
spongiose, not much developed, and appearing to be but slightly prominent at the bottom 
of the fossula. Septa forming four complete cycla, and sometimes a rudimentary incomplete 
fifth cyclum; very thin, unequal, not exsert, or only very slightly so, and granulated 

1 Michelin, Icon., tab. ix, fig. 2. 2 Michelin, Icon., tab. xliii, fig. 7. 3 See tab. i, fig. 3. 
4 Milne Edwards and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, tab. i, figs. 6, 6 a. 
5 Michelin, op. cit., tab. viii, fig. 15. 
6 D' Archiac, Mem. de la Soc. Geol., 2m• serie, vol. ii, tab. vii, fig. 7. 
7 Milne Edwards and J. Haime, loc. cit., fig. 8. s Michelin, loc. cit., tab. ix, fig. 15. 
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laterally. The six systems very distinct; the primary septa much broader and taller than 
the others ; the secondary ones smaller than those of the fourth order, which unite to those 
of the fifth order opposite the almost rudimentary tertiary septa, and continuing to bend 
towards the secondary ones, unite two by two along the inner edge of these, and so 
constitute six laminoo, that advance almost to the colurnella, and appear at first sight to be 
prolongations of the secondary Bepta (fig. 3 a). The largest of these corallites are about 
two lines in diameter at the calice, and project little more than a line above the common 
mass; the depth of the fossula is about one line and a quarter. The young individuals 
very soon acquire all their septa. 

'rhe genus Dendrophyllia has many representatives in the seas of the present period, 
and in the upper tertiary formations, but the species here described is the only one that has 
as yet been found in Eocene deposits, and is the oldest known, for the various fossil Corals 
appertaining to remoter geological periods that have been referred to this generic division 
by M. Michelin, and by some other authors, do not in reality belong to it. IJendrophyllia 
dendrophylloides differs from JJ. ramea,1 JJ. Taurinensis, 2 and JJ. digitalis,3 by its irregular 
gemmation; from JJ. Cornigera,4 JJ. irregularis,5 JJ. amica,6 and JJ. axifuga, by having 
fewer septa (a cyclum less) ; and from JJ. gracilis7 by not being arborescent. It resembles 
most our IJendrophyllia Cecilliana, but this last-mentioned species, which lives in the Chinese 
seas, is sufficiently characterised by its broad costie, formed by double or triple rows of 
small granulations, and by its large prominent columella. 

This fossil Coral is found at Bracklesham Bay, and has been communicated to us by 
Mr. Bowerbank, Mr. Dixon, and Mr. Frederick Edwards. 

4. Genus STEREOPSAMMIA (p. liii). 

STERF.OPSAMMIA HUMILIS. Tab. V, figs. 4, 4 a, 4 b. 

Corallum composite, incrusting, glomerulate, remaining low, and increasing by m~ans 
of an irregular basal gemmation. Corallites crowded together, cylindrical, short, united 
by the basis, and free down at least two thirds of their length from the calice. The costal 
tissue which unites them at their basis, is in general but little developed, and does not 
deserve the name of camenchyma. Gemmation seldom takes place laterally ; sometimes, 
however, reproductive buds are formed on the side of a parent corallite at a certain distance 
from its basis, and will thus produce a slight appearance of ramification. Costce very 

1 Madrepora ramea, Solander and Ellis, Zooph., tab. xxxviii. 
2 Michelin, op. cit., tab. x, fig. 8. 
3 Michelin, loc. cit., tab. x, fig. 10; and tab. lxxiv, fig. 4. 
4 Esper, Pflanz. Madrep., tab. x. 
5 Michelin, op. cit., tab. lxxiv, fig. 3. 
6 Milne Edwards and J. Haime, Ann. des Sc. Nat., 3m• serie, vol. x, tab. i, fig. 9. 
7 Milne Edwards and J. Haime, loc. cit., fig. 13. 
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slender, closely set, projecting very little, equal, sub-vermiculate, and assuming the 

appearance of vertical strire irregularly broken at short distances, but not distinctly 

composed of granulations, as is the case in most Eupsammidre (fig. 4 a). Walls perforated, 

as usual in this family, near the calice, but becoming compact lower down. Calices 
circular, infundibuliform, rather deep, and having an obtuse edge. Columella quite 

rudimentary, or not existing at all. Four septal cycla, the last of which is quite 

rudimentary, whereas the others are well developed proportionably to their age. The septa 

are very thin, closely set, not remarkably exsert, terminated by an oblique, nearly entire 

edge, and proceed in a straight direction towards the axis of the corallum, but present an 

undulate appearance, due principally to the existence of a few large lateral granulre. The 

six systems are equally developed, and very distinct ; the primary and secondary septa 

meet along their inner edge in the middle of the visceral chamber. Height of the 

corallites, about two or three lines ; diameter of the calices, about two thirds of a line. 

'l1his fossil, of which we have seen but one specimen, that was found at Bracklesham Bay, 

and belongs to the cabinet of Mr. Frederick Edwards, is the only known species of the genus 

Stereopsammia. The regular radiate structure of its calice distinguishes it from most of 

the Eupsammidm, and in the genus Camopsammia, where the same character is met with, 

the columella is essential and well developed,1 whereas in Stereopsammia it does not exist, 

or is quite rudimentary. 

Family PORITIDAJ (p. Iv). 

Tribe PORITINAJ (p. lv). 

1. Genus LITHARiEA (p. lv). 

LrrHARJEA VVEBSTERI. Tab. VII, figs. 1, 1 a, 1 b, 1 c. 

AsTREA WEBSTER!, J. S. Bowerbank, on the London Clay Formation, in Charlesworth's 
Mag. of Nat. Hist., new series, vol. iv, p. 23, figs. A, B, 1840. 

SrnERASTREA WEBSTERI, Lonsdale, in Mr. Dixon's unpublished work on the Chalk Forma­
tions and Tertiary Deposits of Sussex. 

Corallum composite, incrusting, adhering in general to large pebbles, and forming a 
thick convex mass, on the edge of which some traces of a rudimentary epitheca are 

sometimes perceptible. Multiplication by gemmati-0n in the spaces comprised between the 
calices. Corallites sometimes united by a spongy ccenenchyma; in other parts crowded 

together so as to render the calices almost polygonal, and separated only by a thin, simple, 

common margm. Calices infundibuliform, but not deep. Colunzella well developed, 

1 Annales des Sc. Nat., 3m• serie, vol. x, tab. i, figs. 11, 12. 
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of a. spongy texture, not projecting at the bottom of the fossula, and terminated by a 
somewhat papillose surface. Septa thin towards the columella, thick externally, strongly 
echinulated laterally, broad, closely set, not exsert, terminated by an oblique crenulated 
edge, and forming three complete cycla, besides which there is sometimes a very 
incomplete fourth cyclum. The secondary septa differ but little from those of the first 
order; the tertiary ones also well developed, bent towards those of the second cyclum, and 
cemented to them along the inner edge near the columella. A horizontal section shows 
that the visceral chamber is cylindroid at some distance from the calice, and that the 
spongy tissue of the walls and the columella becomes much developed (fig. 1 c). The 
fenestrate structure of the septa is seen in a vertical section of the corallum, represented at 
fig. 1 b. 

Breadth of the calices, nearly two lines; depth) half a line. 

This fossil is very abundant at Bracklesham Bay. The specimens from which we have 
drawn up the preceding description belong to the collections of the Geological Society, 
of Mr. Bowerbank, Mr. F. Dixon, and Mr. Frederick Edwards. 

Some other Corals that have been described under the names of Astrea or of Porites, 

and that belong to the Calcaire grassier of the Parisian basin, are also referable to our 
genus Litharma, but all differ specifically from L. Websteri. In L. .Desltayesiana,1 

L. Heberti,2 and L. bellula,3 the calices are smaller, and the septa less numerous; the 
third cyclum, which is always complete in L. Websteri, is incomplete in the last of these 
three species, and does not exist in the first two. In Lit!tarcea ameliana4 and L. crispa, 5 

which resemble most the London Clay fossil, the walls are thinner and more prominent, 
and the septa more echinulate. 

1 Porites Deshayesiana, Michelin, Icon. Zooph., tab. xlv, fig. 4. 
2 Lithart:ea Heberti, nob. This undescribed species presents the following characters: Corallum 

composite, convex, massive, and often formed of superposed layers. Common epitheca moderately developed. 
Walls scarcely distinct. Calices polygonal and shallow. Columella not well developed, and appearing to 
be formed only by the inner marginal denta of the septa. Septa not exsert, very thick, especially outwardly, 
strongly echinulated laterally, terminated by an almost horizontal, spinular edge, and forming only two 
cycla. The twelve septa are nearly equal in size, and of a very porous structure ; the spiniform granula­
tions which cover their lateral surfaces are so highly developed, that they often become united to those of 
the neighbouring septum. This fossil has been found in an excellent state of preservation at Auvert, by 
M. Hebert, and appears to be specifically identical with same dilapidated corals met with at Valmondois. 

3 Astrea bellula, Michelin, op. cit., tab. xliv, fig. 2. 
4 Astrea ameliana, Defrance; Astrea muricata, Goldfuss, Petref. Germ., vol. i, tab. xxiv, fig. 3. 
5 Astrea crispa, Michelin, loc. cit., tab. xliv, fig. 7; (but not the Asfrea crispa of Lamarck). 
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2. Genus HoLARJEA (p. lvi). 

HoLARJEA PARISIENSIS. Tab. VI, figs. 2, 2 a. 

ALVEOLITES PARISIENSIS, Michelin, Icon. Zooph., p. 166, tab. xlv, fig. 10, 1845. 

Corallum composite, and appearing to have lived fixed to the stem of some Fucus, 
which it incrusted all round, so as to constitute, after the destruction of this extraneous 
body, a hollow cylinder, open at both ends. 11he lamellar expansion thus rolled round is 
very thin, and its inner or basal surface is covered by an extremely delicate epitheca. The 
calices which occupy the opposite surface, and are consequently placed all round the 
exterior of the above-described cylinder, are infundibuliform, deep, irregularly polygonal, 
surrounded by a prominent margin, and sometimes slightly turned towards one of the 
extremities of the corallum, which was probably its upper end. The fossula is small and 
circular; its centre is occupied by a fasciculated columella, composed of delicate vertical 
processes, which are quite separated from each other, excepting towards the apex (fig. 2 a). 
'rhe vertical section of the corallum, by means of which the composition of the colum ella 
is seen, shows also that the tissue of the whole mass is uniformly and delicately spongy ; 
no appearance of coshB, of septa, or of any radiate structure is perceptible. The diameter 
of the specimen that we have figured is about a line and a half, and the thickness of the 
lamellar expansion that constitutes this cylinder, about half a line; the calices are also 
about half a line in breadth. 

This species has been found both in the London Clay at .Barton and the Calcaire 
grossier of the environs of Paris. 'rhe British specimen represented in our plates belongs 
to the cabinet of Mr. Frederick Edwards. We have examined many of these fossils, but 
owing to the very small size of the corallites, and the extremely delicate structure of their 
constituent parts, we fear that some of their characteristic features may have escaped from 
observation, and we feel much uncertainty respecting the natural affinities of the generic 
division of which it is as yet the only representative. We have not been able to ascertain 
the existence of any tabulre in the interior of the visceral cavity, and therefore it would 
appear to be allied to Poritidre rather than to Milleporidre ; but it bears great resemblance 
to the latter, and we are inclined to think that, when better-preserved and older specimens 
become known, it will prove to be a tabulated Zoantharia, and if that be the case, there will 
no longer be any reason for distinguishing Holarrea from our genus Axopora (p. lix). It 
is therefore only provisionally that we place it in the family of the Poritidre. 



CORALS OF THE LONDON CLAY. 41 

OttnER 2.-ALCYONARIA. 

Family PENNATULIDAJ. 

Genus GRAPHULARIA. 

GRAPHULARIA 'V°ETHERELLI. Tab. VII, figs. 4, 4 a, 4 b, 4 c, 4 d, 4 e. 

PENNATULA, J. Decarle Sowerby and Wetherell, in Geol. Trans., 2d series, vol. ~' part 1, 
p. 136, tab. viii, fig. 2 a, b, 1834. 

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. Surface 

appearing smooth, when examined by the naked eye, but showing, when placed under the 
microscope, a multitude of small, longitudinal, closely-set, strire, that seem to indicate a 

fibrous structure. Transverse section showing the existence of a thin coating and a 
radiate structure in the body of the Coral. Diameter of the thickest part, two thirds of a 

line; probable length, more than a foot. 

We have only seen small fragments of this styliform Coral, that evidently constituted 
the central stem of some aggregate polypi of the family of the Pennatulidre. Some of 

these broken remains are almost cylindrical, and usually thicker than others that are 
imbedded in the same mass of clay, and have a sub-tetrahedral form; others, again, are 
intermediate between the former, both by their size and their form, and have the same 
radiate structure and striated surface. It is therefore probable that they all belonged to 

the same species, and constituted a long, slender, sclerenchymatous axis, somewhat similar 
in form to that of Pennatula, but resembling that of Virgularia by its structure. The 
characters of the corallum thus reconstructed are also nearly allied to those of Pavonaria 
and Umbellularia, but differ from those of all the known recent genera of Pennatulidre. 
It is brittle, and presents a radiate section, as in Virgularia, but is not cylindrical from one 
end to the· other, as is the case in the latter, nor is it from top to bottom of a tetrahedral 

form, as in Pavon aria; it never appears to be twisted like the stem of Umbellularia; it 
united in its different parts the two forms that are found separately in the two first­

mentioned genera, and so far resembles Pennatula ; but in the latter the square portion is 
situated towards the lower end, and the apex is cylindrical, whereas in the above-described 
fossil, it is the upper slender part that presents a square section, and the thick basal part is 
cylindrical; it must also be remembered that the axis of Pennatula is not very brittle, and 
does not present a radiate structure when cut transversely, but appears rather of a fibrous 
structure. In the recent genus Lithuaria, the styliform axis is tapering towards the lower 

end, and inflated, pitted, and even somewhat echinulate at its upper extremity. It is also 
impossible to refer the elongate stem of our London Clay Pennatulida to the genus 

6 
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Veretellum, for in the latter the axis is quite rudimentary. We therefore considered it 
advisable to designate this fossil Coral by a peculiar generic name, but we are not as yet 
sufficiently well acquainted with its characters to be able to form a complete idea of the 
polypi to which it belonged. 

Graphularia Wetherelli is the only known species of this genus of Pennatulidre ; it 
was discovered about twenty years ago by Mr. Wetherell in the London Clay at Hampstead 
Heath and at Highgate. Mr. Frederic Edwards has also found fragments of it at Barton 
and at Haverstock Hill ; and it is to his kindness that we are indebted for the specimens 
described in this Monograph. 

Family GORGONIDAJ. 

Tribe ISIN .LE. 

1. Genus MoPSEA. 

l. MoPSEA cosTATA. Tab. VII, figs. 3, 3a. 

Corallum arborescent, dichotomous, and composed of epidermic basal sclerenchyma, 
the ossification of which is intermittent, so as to constitute a series of calcified cylinders, 
separated by non-ossified discs. rrhe branches appear to spread out in one plane; they 
are thin, elongated, cylindrical, and deeply fluted longitudinally; each of them, immediately 
above its separation from the parent branch or stem, is bent outwards and upwards, so as 
to represent an inverted ogival angle. rrhe corneous articulations, which have been de­
stroyed during the process of fossilization, are very thin, and do not appear to have existed 
in any of the non-bifurcated branches. The longitudinal costre are straight, thick, pro­
minent, denticulated on their sides, and separated by deep furrows. All those belonging 
to the same joint are in general of the same size ; but in some of the thickest branches, 
where they are the most numerous (about twelve), some very small ones are sometimes 
visible between the larger ones. The diameter of the thickest branches in the specimens 
here described is about half a line ; that of the smallest not more than a tenth of a line. 

The genus Mopsea was established by Lamouroux, but more correctly characterised by 
Ehrenberg, who refers to it four recent species-the Mopsea dichotoma of Lamouroux, 
the M. gracilis, M. erythr<.ea, and M. encrinula, Ehrenberg; but it is doubtful whether 
the last does in reality appertain to this division of the Isinre. Mr. Dana is of opinion 
that the Isis coralloides of Lamarck is also a Mopsea ; but in all of these species the 
corallum is but slightly striated, and never presents anything like the strong costre which 
exist in the above-described fossil. 

We have seen two specimens of this Gorgonida, found in the London Clay at Holloway, 
by Mr. Frederic Edwards. 
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2. Genus WEBSTERIA. 

WEBSTERIA CRISIOIDES. Tab. VII, figs. 5, 5 a. 

Corallum composite, slender, and dichotomous, with its branches straight, flat, of the 
same dimensions as the stem, spreading out on one plane, and forming very acute angles 
with each other. Corallites subverruciform, disposed in opposite order, and forming 
two vertical series, the outer edge of which is occupied by a row of small, oblique, circular 
cal.ices. These two lateral parts are separated by a median line, which usually has the 
appearance of a small furrow ; sometimes they disunite, and so bring to view a small, 
styliform, central axis. Breadth of the branches about a fifth of a line ; height of the 
corallites, a quarter of a line. 

It is not without much uncertainty that we refer this delicate fossil to the family of the 
Gorgonidre. By its general aspect, and by the mode of arrangement of the verruciform 
individuals of which it is composed, it resembles the genus Pterogorgia of Ehrenberg, and 
the existence of a central axis furnishes a strong argument in favour of the opinion which 
we have adopted provisionally; but, on the other hand, the structure of the individuals is 
very similar to that of some Sertularidre, and still more so to divers Bryozoa, such as Crisia 
denticulata. The specimens that we have examined have not enabled us to decide the 
question concerning the natural affinities of the animals to which these organic remains 
belonged ; but whether they be Polypi or Bryozoa, they appear to differ from all the known 
generic forms, and to constitute the type of a new genus, that we dedicate to Mr. 
Webster, whose observations on the formation in which they are found have been so 
serviceable to geology. 

Websteria crisioides is the only species belonging to this zoological division. It was 
discovered in the London Clay at Haverstock Hill, by Mr. Frederic Edwards, to whose 
kindness we are indebted for the communication of the specimens here described. 
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CHAPTER III. 

CORALS OF THE UPPER CHALK. 

Tm: fossil Corals found in the Upper Chalk of England are not numerous; they 
belong principally to the section of simple Eusmilinai, and appear to be peculiar 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 Mendon, 
and that a great difference exists between the predominant generical forms in the first of 
these formations, and in the Chalk of Maestricht. In the latter some Cyathininai nearly 
allied to that of England are met with; but the Diploctenium, the Cyclolites, and the 
aggregate Astreidre 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 ZO.A.NTH.A.RI.A. (p. ix). 

Family TURBINOLID.LE (p. xi). 

Tribe CYATHININ.LE (p. xii). 

Genus CYATHIN A (p. xii). 

0YATHINA L.iEVIGATA. Tab. IX, figs. 1, la, lb, le, Id. 

CYATHINA L;EVIGATA, Milne Edwards and J. Haime, Monogr. des Turbinolides; Ann. des Sc. 

Nat., 3m• serie, vol. ix, p. 290, 1848. 

MoNOCARYA CENTRALis (pars), Lonsdale, in Dixon's unpublished work on the Chalk Forma­

tions and Tertiary Deposits of Sussex, tab. xviii, figs. 12, l 2a, 

(perhaps also fig. 5, but not the other figures bearing the 

same name, which ai:e Parasmilia and probably Cmlosmilia). 

Corallum simple, elongated, adherent, cylindro-turbinate, straight, and in general 
much contracted just above the basis, which is broad. Walls quite smooth, and polished 



CORALS OF THE UPPER CHALK. 45 

towards the basis, but presenting towards the calice slightly-marked costClJ, 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 papillffi. 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 laminffi is reduced to 42, or even to 36; 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 exsert, and almost equal; the 
principal ones are, however, a little thicker than the others. The pali are narrow, but 
very thick, prominent, aud 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 cycluo1, and are therefore twelve in number; but 
they are never so numerous when the fourth cyclum remains incomplete, and never 
correspond to tertiary septa that are not separated by septa of the fourth cyc1um. 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 Cyathus,1 0. Smithii, 2 and 
C. pseudoturbinolia,3 by its never having a fifth cyclum of septa. C. Guadulpensis4 and 
C. arcuata5 differ from the above-described fossil by the existence of distinct costffi down 
to the basis of the walls, and by the large size of the pali. C. lmvigata most resembles 
C. Koninclcii,6 C. Bowerbanlcii,7 C. Debeyana, C. Bredm, and C. cylindrica,8 and it may 

I See our Monograph of Turbinolidre, Ann. des Sc. Nat., 3m• serie, vol. ix, p. 287, tab. iv, fig. I. 

2 Loe. cit., p. 288. 3 Loe. cit., p. 289, tab. ix, fig. I. 4 Loe. cit., p. 290. 
5 Loe. cit., p. 290. 6 Loe. cit., p. 290. 7 Loe. cit., p. 292. 
8 The three last-mentioned species were not known to us when we published our Monograph of 

Turbinolidre, and in order to render the comparison between the T. lcevigata and the rest of the genus more 
complete, it appears to us advisable to give a description of them here. 

CYATHINA CYLINDRICA, nob. Corallum fixed by a broad basis, regularly cylindrical, straight, and not 
very tall. Costre 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, but by an attentive examination, constant and well-defined characteristic 
differences are found between all. In 0. Koninclcii, the corallum is always shorter, and 
more regularly turbinate; the pali are thicker, and the columella is reduced to two or three 
thick, twisted processes. In 0. Bowerbanlcii, on the contrary, the pali are much thinner, 
and the surface of the walls appears granulous. 0. cylindrica and 0. Bredre differ from 
it by a very peculiar character, which exists also in 0. Koninclcii, but which is not met with 
in any other species of the same genus, and is indeed quite an exception to the family of 
'rurbinolidoo, the pali being only six in number, although the four cycla of septa be com­
plete, and corresponding to the septa of the antepenultimate cyclum, whereas they usually 
correspond to those of the penultimate cyclum. The thin, elongate form of 0. Bream and 
the quite cylindrical form of C. cylindrica, will also help to distinguish them from O. lmvigata, 

which differs also from 0. IJebeyana, by the latter having a well-marked epithecal fold near 
the calice, a small columella, and thinner pali. 

Cyathina lmvigata 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, but <liffering very little from the secondary ones ; the tertiary ones are thinner and 
smaller; those of .he fourth cyclum are distinct, but 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 BRED~, 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 costre 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 pali 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. Calice 
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. Dehay. 
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Family ASTREIDAJ (p. xxiii). 

Tribe EUSMILINAJ (p. xxiii). 

1. Genus PARASMILIA (p. xxiv). 

1. PARASMILIA CENTRAL!~. Tab VIII figs 1 1 lb 1 - . , . , a, , c. 

MADREPORITE, Parkin8on, Organ. Remains of a Former World, vol. ii, tab. iv, figs. 15, 16, 1820. 

MADREPORA CENTRALIS, Mantell, Geol. of Sussex, p. 159, tab. xvi, figs. 2, 19, 1822. (Cor­

rect figures.) 

CARYOPHYLLIA CENTRALIS, Fleming, British Animals, p. 509, 1828. 

Mantell, Trans. of the Geol. Soc., 2d series, vol. iii, p. 204, 182!1. 

Pkillip8, 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. 

CARYOPHYLLIA, R. C. Taylor, in Mag. of Nat. Hist., vol. iii, p. 271, fig.f, 1830. 

LITHODENDRON CENTRALE, Ck. Kefe1·8tein, Die Naturgeschichte des Erdkorpers, vol. ii, 

p. 789, 1824. 

TuRBINOLIA. EXCAVATA (?), Hagenow, in Leonard's und Bronn's Jahrbuch fiir Mineral., p. 229, 

18:39. 
CENTRALIS, Fred. Adolph Reemer, Verstein. des Norddeutschen Kreidegebirges, 

p. 26, 1840. 

Bronn, Index Paleontologicus, p. 314, 1848. 

PARASMILIA CENTRALIS, Milne Edwards and J. Haime, Monogr. des Astreides, Ann. des 

Sc. Nat., 3m• serie, Zool. vol. x, p. 244. 1848. 

MoNOCARYA CENTRALIS (in parte), Lort8dale, in Dixon's unpublished work on the Chalk 

Formations of Sussex, tab. xviii, figs. 1, 3, 7, 7 a, 9 

( creteris exclusis). 

Corallum simple, cylindrico-turbinate, fixed by a rather broad basis, above which it is 
much contracted, elongate, irregularly bent in various directions, and presenting a series of 
unequal contractions and circular dilatations. Cost([J 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 .costffi alternate with smaller ones belonging to 
the fourth cyclum. All are covered with delicate granulations, which are most prominent 
towards the lower part of the costffi 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. .Dissepiments 
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. 

'rhe 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. elongata) 
have already been described in our Monograph of the Astreidre,1 and the four others 
(P. Mantellii, 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 with 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. Mantellii, by its costre 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 costre 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. Mantellii. P. serpentina, which bears more resemblance to it, is characterised by the 
septa forming only three cycla, and the costre 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 costre 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;2 and Dr. Mantell has met with it at 
Brighton, Lewes,3 Steyning, and Heytesbury.4 Mr. Graves also alludes to it as being 
found in the Chalk Formation of the Parisian }Jasin at Beauvais ;5 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. Reemer and other authors equally apply the name 
of 0. centralis6 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. 

1 The species described in that work under the names of ParaBmilia poculum, P. FaujaBii, aud 
P. punctata, must now be referred to our genus Crelosmilia, which is characterised by the entire absence of 
the columella. 

2 Op. cit., part i, p. 119. 3 Illust. of the Geol. of Sussex, p. 160. 
4 Geol. Trans., 2d series, vol. iii, p. 204. 5 Geogn. de l'Oise, p. 701. 
6 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'Orbigny1 refers to the Oaryophyllia or Parasmilia centralis as the type of a new genus, 
designated under the name of Oyclosmilia, 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 calice circular instead of being oval, and 
the external costre distant from eaeh other." Now, with the exception of this last 
peculiarity, which is not even met with in P. centralis, 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. VIII, fig. 2, 2 a. 

"\Ve have as yet seen but one specimen of this species, which appears to be very distinct 
from all others. It is a small corallum, nearly straight, adherent by a broad basis, regularly 
turbinate, 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 costm 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 margin ; 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. Oalice 
circular ; fossula not deep. Oolumella, 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 strire 
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 costre, which are equally prominent and 
subcrispate, whe:reas in the latter they are smooth and never sublamellar. It resembles 
more closely P. Gravesiana, P. cylindrica, and P. elongata" but it differs from them by the 
strong granulations of the costre. In P. serpentina the basis is almost smooth, and the 
septa do not form so many cycla. 

Parasrnilia Mantelli was met with in the upper chalk at Bromley in Kent, by our 
friend Afr. J. S. Bowerbank. 

1 This paper, bearing the title of ' Note sur des Polypiers Fossiles,' and published on the I 0th of 
October, 1849, contains the exposition of the characters of a series of new genera proposed by M. d'Orbigny. 

The author assigns to most of these divisions the date of 1847, a period at which he appears to have adopted 
them in the arrangement of his private collection; but in referring to them here or elsewhere, we have 

considered it proper to quote the year of their publication, which is the only authentic date that could be 

malle use of if anv question of priority should arise concerning them. . 7 
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3. P ARASMILIA CYLINDRICA. Tab. VIII, fig. 5. 

It is not without some hesitation that we inscribe this species m the list of our 
Parasmilia, 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 essential 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 somewhat bent. The costce are almost equal, 
extremely thin, sublamellar, but not very prominent, subflexuous, 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. Septa 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 fourth cyclum very small, although 
the costre 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 Parasnzilia elongata found at Ciply, but differs from it 
by the unequal development of the septa belonging to the first two and to the last two 
cycla, a mode of structure which does not exist in P. elongata. It differs from P. centralis, 

P. Pittoni, and P. serpentina, by the delicacy and almost lamellar form of the costre, 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 Palreontological 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 Darup, in Westphalia. 

4. PARASMILIA FITTON!. Tab. IX, fig. 2, 2 a, 2 b. 

Corallum stout, adherent by a somewhat broad basis, immediately above which it in 
general becomes very narrow ; elongate, much bent, and presenting at intervals circular 
constrictions. Costce 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 circular; fossula large and rather shallow. Columella well 
developed, but very slightly prominent, of a spongy structure, and terminated by a broad 
subpapillose surface. Septa 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 P. centralis, from which, however, it 
differs also by its thick form and the greater development of the tertiary costre towards 
its basis. The breadth and delicate granulations of the costre may equally serve to dis­
tinguish it from P. Gravesiana, P. elongata, P. C!Jlindrica, 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 coHections 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. centralis, 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 a, 3 b. 

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 papillre seen near the centre of 
that part were fractured septa or remains of pali, or even trabiculre 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 bent ; it presents some 
strongly marked circular constrictions, indicative as usual of a certain intermittence in 
the progress of its growth. The costte 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 septte 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 Cl.ELOSMILIA (p. xx.v.) 

Cl.ELOSMILIA LAXA. 'l1ab. VIII, fig. 4, 4 a, 4 b, 4 c. 

Corallum simple, turbinate, slightly bent, rather intermittent in its growth, and 
appearing to have been adherent. Cost(JJ distinct from the basis to the calice, very distant 
from each other ; those belonging to the first three cycla subcrestif orm ; those of the last 
cyclum flat and scarcely visible, delicately granulated and crossed by small horizontal 
strire. Calice circular; fossula narrow and rather deep. No columella. Septa forming 
four 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 Eusmilinre which 
we formerly placed in our genus Parasmilia, hut which are characterised by the absence 
of the columella and the rudimentary state of the endotheca. Parasmilia poculum, 
P. Faujasi, and P. punctata1 belong to this group, and differ from C. lama by their costre 
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 Omlosmilia poculum and 0. Falijasi 

the septa form five complete cycla, and that in the last-mentioned species, as well as in 
0. punctata, the principal septa are much thicker than in C. lama. M. Alcide d'Orbigny 
has lately discovered in the white chalk of Cesanne a new species which he designates by 
the name of Omlosmilia Edwardsiana, and which differs from 0. lama by its costre being 
rudimentary and its septa thinner. 

1 See our Monograph of the Astreidre (Ann. des Scien. Nat. 3'°" serie, vol. x). It is possible that our 
Crelosmilia punctata may be only a young form of C. Faujasi, but we have not as yet seen a sufficient 
number of specimens to be able to decide the question. 
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CHAPTER IV. 

CORALS FROM 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 Oculinidoo, the other to that 
of Eupsammidoo ; both appear to be peculiar to the lower chalk of England. 

Family OCULINID~ (p. xix). 

Genus SYNHELIA (p. xx). 

SYNHELIA SHARPEANA. 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, circular calices, which are not 
closely set, and are united by rather indistinct, small costal strioo. Oalices quite superficial, 
and presenting scarcely any central depression. Oolumella 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 denticulations are rather larger than towards 
the calicular margin, and we have not been able to decide whether some of them do 
not constitute pali. The lateral surfaces of the septa present oblong transverse granu­
lations, which much resemble incomplete synapticuloo, but they are not prominent enough 
to meet those of the adjoining septa, and to subdivide the interseptal loculi. 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 
8ynltelia ; one is the 8. gibbosa, which was first described by Goldfuss under the name of 
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Lithodendron gibbosum, 1 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. 8harpeana, 
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.2 

rrhe 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 EUPSAMMIDAJ (p. li). 

Genus STEPHANOPHYLLIA (p. liii). 

STEPHANOPHYLLIA BowERBANKII. Tab. IX, fig. 4, 4 a, 4 b, 4 c. 

STEPHANOPHYLLIA BowERBANKII, Milne Edwards and J. Haime, Monogr. des Eupsammides, 

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. Oostce numerous, 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. 'fwenty-four of these costre begin near the centre of the corallum, and soon 
after bifurcate; the forty-eight costre 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. Oalice quite circular, and appearing to be regularly convex, excepting towards 
the centre, where there is a slightly-marked, shallow fossula. Oolumella almost rudimentary, 
and formed only by two or three trabiculre, which are often scarcely distinct from the edges 
of the septa. These last-mentioned organs arise from the upper surface of the mural disc, 
and are thin, especially outwards, closely set, and covered laterally with large, prominent 
granulations. They form five complete cycla, and represent six well-characterised and 
equally-developed systems. The primary and secondary septre 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. 
2 Beitrage zur Kenntniss des Norddeutschen oolithgebildes, p. 55, tab. vi fig. 11, 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. Independently of these junctions, which are normal, and 
HJ.ways take place along the inner edge of the septa, the interseptal loculi are irregularly 
divided in some places by the projecting lateral granulre 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 Eupsammidre with the Fungidre. 

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 8tepltanoph!!llia elegans, 8. imperialis, and 
8. discoides1 by the form of the septa, which do not appear to be angular and lacerated, 
as in the three latter species. 8tephanopltyllia astreata2 differs from it by having a large 
fossula and a well-developed columella. It most resembles 8. suecica ;3 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. Bowerbanlcii 
these tertiary septa, as we have already stated, adhere to the secondary septa, and these 
last-mentioned septa extend to the columella. The Fossil Coral figured by M. von 
Hagenow, under the name of Fungia clathrata,4 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 Hagen ow' s engraving, it appears to differ from 
it by its more elevated form, by the strongly-marked concentric strire 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 8tepltanoph!!llia, 5 has of 

1 See our Monograph of the Eupsammidre, Ann. des Sc. Nat., 3m• serie, vol. x. 
2 Fungia astreata, Goldfuss, Petref. Germ., vol. i, p. 47, tab. xiv, fig. I (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. Costre 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. 

3 Monogr. of the Eupsammidre, loc. cit., p. 94. 
4 In Leonhard and Bronn's Jahrbuch fiir Mineralogie, 1840, p. 684, tab. ix, fig. 3. 
s Monogr. of the Eupsammidre, 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 JJiscopsammia ;1 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 Bowerban!cii is found in the lower chalk near Dover, and does uot 
appear to differ from some corals which one of us2 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. 

l Note sur les Polypiers Fossiles, p. 10, 1849. 
2 M. Jules Haime. 
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CHAPTER V. 

CORALS FROM THE UPPER GREENSAND. 

THE class of Polypi 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 Astreidre, 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 formlt­
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 AS'fREIDjE (p. xxiii). 

'11ribe EUSMILINAJ (p. xxiii). 

l. Genus PEPLOSMILIA (p. xxv). 

PEPLOSMILIA Aus·rENI. 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. Septa appearing to form four well-developed cycla, and a fourth 
rudimentary one. The primary and secondary ones equal, and differing but little from 
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. IJissepi­
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 Peplosmilia, 1 and is 
easily distinguished from the other true Eusmilinre, either by its lamellar columella or its 
complete epitheca; it may he considered as a Montlivaltia, having a lamellar columella. 
We have seen but one specimen of this fossil; it was found in the Greensand at Haldon, 

and presented to the Geological Society by Mr. R.H. C. Austen. 

2. Genu8 T&ocnosi'.IIILIA (p. xxiv). 

TROCHOSl\IILIA (?) 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. Costce 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 ~n the Greensand of Blackdown by our able 
friend Mr. J. S. Bowerbank. We have not, as yet, been able to ascertain the existence of 
dissepiments in the interseptal loculi, 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 Turbinolidre, 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 'frocho­
smilia described in our ' Monograph of the Astreidre' by the existence of the lateral tubero­
sities, and the basis presenting scarcely any traces of adherence. 

It is probably this fossil which Mr. Morris referred to the 11urbinolia compressa of 
Lamarck, and mentioned as existing in the Greensand of Black down. T. compressa belongs 
also to our genus 'l1rochosmilia, and is found in the Greensand at l: chaux in the South of 

France, but differs from T tuberosa by its general form. 

1 The fossil described by M. Michelin under the name of Anthopkyllum detritum (Icon. Zooph., tab. x, 
fig. l) 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. 
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Tribe ASTREIN.LE (p. xxxi). 

Genus PARASTREA (p. xliii). 

PARASTREA STRICTA. 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. Goslee delicate, closely set, nearly equal, 
almost horizontal, nearly straight or slightly bent, and united by their extremity to those of 
the neighbouriug corallites, which, however, remain circumscribed 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,'1 two other species which 
have been found by M. Austen in the Greensand at Baldon, and which belong to the family 
of Astreidre. M. Austen considers the one as being identical with the Maestricht 
fossil coral described by Goldfuss under the name of Astrea elegans,2 and he refers 
the other to the Astrea escharoides3 of the same author4 • We regret not having had 

an opportunity of examining these fossils. 

1 Loe. cit., p. 31. 
2 Petref. Germ., vol. i, tab. xxiii, fig. 6. 
3 Goldfuss, op. cit., tab. xxiii, fig. 2; fossil from Maestricht. 
4 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 FUNGIDAJ (p. xlv). 

Genus MICRABACIA (p. xlvii). 

MICR..\BACIA CORONUL.'. 'l1ab X fig 4 4 4 b 4 " . , . , a, , c. 

CYCLOLITES, W. Smith, Strata identified by Organic Fossils, p. 12; Greensand, p. 15, 181 G. 
FUNGIA CORONULA, Goldfuss, Petref. Germ., vol. i, p. 50, tab. xiv, fig. 10, 1826. 

F. d. Rremer, Die Verstein. cl es Norddeutschen Kreidegebirges, p. 25, 1840. 

:Morris, Cat. of Brit. Fossils, p. 38, 1843. 

FuNGIA CLA'rHRATA (?) Geinitz, Grundriss der Versteinerungskunde, tab. xxiii, fig. 2, 1849. 

Corallum simple, lenticular, short; its under surface horizontal or slightly concave; its 
upper surface somewhat convex. Mural disc completely naked and regularly perforated 
by small intercostal pores. Costce closely set, almost straight, equally narrow, not pro­
minent, and but slightly echinnlated; only twelve of them arise in the centre of the disc, 
but these soon bifurcate, and the twenty-four costre so formed soon divide again; at about 
half the distance from the centre to the circumference of the disc each costa bifurcates once 
more, and the two terminal costre so formed are grouped two by two towards the periphery 
of the disc. The granulations which form all these costre are not very distinct, and are 
arranged in single lines. Calicular fossula small and not very deep, but well marked and 
rather elongated laterally. Colunzella very small, oblong, and subpapillose. Septa forming 
five complete cycla, and corresponding to the intercostal sp.aces; those of the last cyclum 
quite rudimentary ; the others tall, thin, straight, and united by sub-spiniform trabiculre. 
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 .their outer and inferior angle than m 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 comparison with the specimens described by Goldfuss, and belonging 
to the Poppelsdorff Museum at Bonn, we have ascertained the ~pecific identity of this 
British Goral 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 dubia. 
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CHAPTER VI. 

CORALS FROM THE GAULT. 

THE Fossil Corals contained in the Gault are more numerous than those imbedded m 
the upper greensand and the lower chalk. Most of them belong to the family of 
Turbinolidai, and the principal localities where they have been met with in England are 
Folkstone and Cambridge. 

:Family rrURBINOLID-LE (p. xi). 

Tribe CYATHININ-LE (p. xii). 

l. Genus CYA'L'HINA (p. xii). 

CYATHINA BowERBANKII. Tab. XI, fig. 1, 1 a, l b. 

CYATHINA BowERBA.NKII, Milne Edwards and J. Haime, :Monogr. Turbin., in Ann. des Sc. 
Nat., 3m• serie, vol. ix, p. 292, 1848. 

Corallum simple, elongated, turbinate, very narrow, and slightly bent near the basis, 
which does not appear to have expanded much. Wall quite naked. Costce 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 much 
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. Bowerbankii is easily distinguished from C. Srnithii and C. pseudoturbinolia, by not 
having a fifth cyclum of septa. It differs also from C. arcuata by the delicacy of its septa, 
and from C. Guadulpensis 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 pali, whereas in C. Bowerban!cii 

the number of these organs amounts to twelve. C. lavifjata 1 differs from the above­
described species, by the pali being narrow, and very thick, and C. Debeyana by the 
existence of a well-marked epithecal band near the calice. 

M. Alcide d'Orbigny has, in a recent publication,2 referred to this species as the type 
of his new genus Amblocyathus, which he defines as being C!Jathina, 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 Albian3 strata. vVe 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. ClJathus, which is the type of the genus 
Cyathina, and is actually living in the Mediterranean sea. Only two of the species 
referred to the genus Cyathina in our 'Monograph of the Turbinolidm' present a slightly 
oval calice and a transversal columella-C. pseudoturbinolia and C. Guadulpensis. In 
C. 8mithii 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 calice 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 
l\L 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. rrhus, although the 
calice is circular, or nearly so, in most specimens of C. C!Jathus and C. 8mithii that are met 
with, we have seen some that were compressed, and had the calice as oval as in C. pseudo­

turbinolia and C. Guadulpensis; similar deviations from the normal form are also to be 
met with in the columella; in C. 8mithii, 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 Anzblocyathus. 

1 Tab. ix, fig. l. 
2 Note snr des Polypiers Fossiles, Paris, 1849. 
3 M. d'Orbigny employs the name of Albian formation to designate the Gault. 
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2. Genus CYCLOCYATHUS (p. xiv). 

CYCLOCYATHUS FITTON!. 'fab. 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. 
Epitheca very thin, presenting some slight concentric striffi, and not preventing the radiate 
costffi from being visible. 'l1hese 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. 'rhe fossula is shallow, but large, and well marked. 
Golumella fasciculate, well developed, and terminated by a broad, papillose surface. Septa 

forming four complete cycla. 'fhe 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 Gyclocyathus; its form renders it 
very remarkable. It has been found in the Gault at Cambridge, Drayton, vVest Malling, 
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 Mr. D. Sharpe. 

3. Genus 'fROCHOCYATHUS (p. xiv). 

1. TROCHOCYATHUS CONULUS. 'rah. XI, fig. 5, 5 a. 

CARYOPHYLLIA CONULUs, (?)Phillips, Illust. of the Geol. of Yorkshire, tab. ii, fig. I, 1829. 

(A rough figure without any description.) 

Michelin, Mem. de la Soc. Geol. de France, vol. iii, p. 98, 1838. 

'fuRBINOLIA coNULUS, 11'lichelin, Icon. Zooph., p. i, pl. i, fig. 12, 18-10. 

Tnoc11ocYATHUS CONULUS, Milne Edwards and J. Haime, Monogr. des Turbin., Ann. des 

Sc. Nat., 3m• serie, vol. ix, p. 306, 1848. 

Corallum simple, turbinate, rather elongate, straight or slightly bent, and pedicellatecl. 

Wall presenting in general some slight traces of an incomplete epitheca. Gostm 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 and 
shallow. Columella fascicular, well developed, not prominent at its apex, and terminated 
hy ten or fifteen papillre of equal size. Septa forming four complete cycla and six well­
rnarked, equally developed systems, in which, however, the secondary ones differ but little 
from those of the first cyclurn. 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. 

'rhis species belongs to the first section of the genus 'frochocyathus (1~ simplices), and 
differs from T. impari-partitus1 and T. Bellingherianus by not having a fifth cyclum 
of septa; its general form distinguishes it from T. mitratus,2 T. cras8us, T. simplex, and 
1~ costulatus, which are all short, broad, and curved; and from T. elongatus, T. Koninckii, 

and 1~ gracilis, which are' much elongated, curved, and very narrow towards the basis. It 
appears to resemble most, especially by its general form, T. cupu!a,3 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. 

Trochocyathus conulus appears to have been very widely spread in the seas where the 
Gault formations were deposited. 'rlie specimens which we most particularly studied were 

1 See our Monograph of Turbinolidre, loc. cit., p. 307. 
2 Since the publication of our Monograph of the Turbinolidre (in 1848) we have recognised that the 

fossils from Tortona, which M. Michelotti designates y.n<ler the name of Turbinolia plicata, do not difl'er 
specifically from the specimens existing in the Poppelsdorf Museum under the name of 1'urbinolia mitrata, 

Goldfuss. As we already expected, the latter specific name must therefore be substituted for the one 
employed by M. Michelotti, and M. Michelin. 

3 This new species, designated under the name of Turbinolia cupula, by M. Alex. Rouault, (Bulletin 
de la Soc. Geol. de France, zme 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. Trochocyathu& 

cupula 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. Co&tce distinct from the basis, straight, unequally developed alternately, 
rather prominent, especially near the calice, granulated and striated transversely; rudimentary costre, 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 systems 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 Trochocyathu& aud the genus Paracyathus. 
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found near Cambridge, in England; at Gatis de Gerodot, Dien ville, 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 Macheromenil, 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 labelling of the specimen which is designated in the same collection as 
belonging to the chalk of Tournay, in Belgium. We must also add, that the fossil designated 
by Professor J. Phillips under the name of 'Purbinolia 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 calice is circular. If this new generic division was 
adopted, the species here described would be referred to it ; but that is not, in our opinion, 
advisable. The calice, which is quite circular in a great many species of our 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 cannot, therefore, adopt his views in this respect ; but, in justice to that distinguished 
paheontologist, we must remark that the species2 chosen by him as the type of his 
genus .Aplocyathus differs 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. TRoCROCYATHUS HARVEYANUS. 'fab. XI, fig. 4, 4 a, 4 b. 

TROCHOCYATHUS IIARVEYANUI!, Milne Edwards and J. Haime, Monogr. des Turbinolides, in 
Ann. des Sc. Nat., 3m• 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. Costa: 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. Galice circular and flat; fossula shallow. 
Golumella well developed and papillose. Septa forming four complete cycla; exsert, thin, 

1 Note sur des Polypiers Fossiles, p. 5, 1849. 

9 
2 The Trochocyathus armatus. 
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broad, straight, granulated laterally, unequally developed, but not differing much in the 
first and second cycla. Pali corresponding to the septa of the first three cycla, rather 
narrow, and unequally developed in an inverse ratio 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. multistriati, the description of which 
may be found in our ' Monograph of the Tmbinolidre.' It differs from T. obesus, T. armatus, 
and T. perarmatus,1 by not having any costal spines, and from T. Michelini by the costre 
being distinct down to the basis, and by its general form being less depressed. It appears 
to be most Glosely allied to the fossil which we shall next describe under the name of 
Troc!tocyathus (?) Konigi, but is of a more slender form. 

T. Harveyanus was found in the Gault at Folkstone, the birthplace of the illustrious 
physiologist to whom we have dedicated this species. The specimens here described belong 
to the collections of Mr. Bowerbank and Mr. D. Sharpe. 

3. TROCHOCYATHUS (?) KoNIGI. 

TURBINOLIA KoNrnI, Mantell, Illust. of the Geol. of Sussex, p. 85, tab. xix, figs. 22, 24, 

1822. 
Fleming, British Animals, p. 510, 1828. 

(TROCHOCYATHUS ?) KoNIGI, 'Milne Edwards and J. Jlaime, Monogr. des Turb., 
in Ann. des Sc. Nat., 3m• 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 MM. d'Orbigny and Michelin, are in a very bad state of preservation, 

1 This species, which has been lately designated under the name of Tu1·binolia perarmata by 
l\L Talavignes, but bas 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., 2m• serie, vol. v, p. 206.) It may be 
recognised by the following characters : 

Corallum very short, suhdiscoidal ; its under surface flat and almost smooth ; sometimes adhering to a 

small shell. Costt:e 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 <l' Arros. 
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and have lost their walls ; we are, therefore, unable to characterise the species with 
any degree of precision, and it is with much doubt that we refer it to the genus 
Trochocyathus, 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 Troc!tocyathus conulus 

with their basis worn away. They are of a conico-convex form, and are broader in 
proportion than T. Harveyanus, 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 our possession do not 
show anything more than those represented in Dr. Mantell's plates. 

'fhe specimens that we have had an opportunity of examining were found in the Gault at 
Folkstone, in the environs of Boulogne-sur-Mer, at Wissant, at Les Fiz, near Chamounix, 
and at the Perle du Rhone, in the department of the Aiu. According to Dr. Mantell the 
same species is met with at Lewes in Sussex, and Godstone in Surrey, at Malling in 
Kent, in Cambridgeshire,1 at Ringmer, and at Bletchingley.2 

TROCHOCY A THUS (?) W ARBURTONI. 

We are inclined to think that a cast found in the Gault of Cambridgeshire by 
Mr. II. 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 BATHYCYA'l'HUS (p. xiii.) 

BATHYCYATHUS SowERBYI. Tab. XI, fig. 2, 2 a. 

BATHYCYATHCS SOWERBY!, Milne Edwards antl J. Haime, Monogr. des Turbinolides, Ann. 
des Sc. Nat., 3m• serie, vol. ix, p. 295, 1848. 

Corallum simple, adherent by a broad basis, straight, tall, compressed, and having its 
lateral edges somewhat prominent. Wall delicately granulated. Costm 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 specimen= 100: 170, and in another 
= 100: 250). Fossula 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 

1 Geol. of Sussex. 2 Trans. of the Geol. Soc., s. 2, vol. iii, p. 210. 
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only by characters 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 surfaces. Those of the second cyclum almost as large as the primary ones ; the 
tertiary ones but little developed, although they correspond to large costre, 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 corallum, one inch two or three lines ; great diameter of 
the calice, six or seven lines. 

The genus Bathycyathus contains two other species, which are both recent : B. Ghilensis1 

and B. Indicus, 2 which differ from B. Sowerbyi in having an additional cyclum of septa, 
the calice arched, and the costre 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 ASTREIDAJ (p. xxiii). 

Tribe EUSMILINAJ (p. xxiii). 

1. Genus TRoCHOSMILIA (p. xxiv). 

TROCHOSMILIA SULCATA. Tab. XI, fig. 6, 6 a, 6 b. 

Corallum simple, turbinate, straight, tall, much compressed, subpedicellate, and ap­
pearing to be free. Wall presenting on each side two deep longitudinal furrows. Gostm 

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. IJissepiments not numerous. Height of the corallum, nearly one inch; diameter 
of the calice, six or seven lines by three ; depth of the fossula, two lines 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 didynza3 by its calice being straight, and not 

1 See our Monograph of Turbinolidre, tab. ix, fig. 5. 
2 Loe. cit., tab. ix, fig. 4. 
3 Turbinolia didyma, Goldfuss, Petref. Germ., vol. i, tab. xv, fig. I I. 
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bent in two; from 1~ Boissyana, T. Patula, 1 J.~ cernua, and T. crassa,~ by being sub­
pedicellated, and not adherent in the adult state; from T. irregularis, 1~ corniculum, 
T. Faujasii, T. Gervillii, and T. uricornis,3 by being strongly compressed quite down to 
the basis ; and from J.: Saltzburgiensis, T. cuneolus, T. compressa, 1: complanata, 
J.: Basochesii, and T. tuberosa, by the existence of the above-mentioned four deep mural 
furrows. By their general form, all these corals much resemble many species belonging 
to the division of Cyathinirne, but differ from them, and from all other Turbinolidce, by 
having interseptal dissepiments. 

This fossil was found in the Gault at Folkstone, by Mr. Bowerbank. 

'rhe LITHODENDRON GRACILE, Goldfuss,4 is mentioned by Mr. Morris5 as having been 
found in the Gault of Kent, but as yet we have not met with any specimens of that specic11 
in any of the British palreontological collections. 

1 See our Monogr. des Astreides, Ann. des Sc. Nat., 3m• serie, vol. x, p. 236. 
2 We here designate, under the name of Trockoamilia craaaa, the fossil described by M. Michelin under 

the name of Turbinolia cernua, Goldfuss, and by ourselves as Trockosmilia 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. Cost~ 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 linei!. 
(The figure given by Goldfuss, tab. xv, fig. 8, is not quite accurate.) 

3 Monogr. des Astreides, loc. cit. 
4 Petref. Germ., vol. i, tab. xiii, fig. 2. 
• Catalogue of British Fossils, p. 40. 
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CHAPTER VII. 

CORALS FROM THE LOWER GREENSAND. 

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 C!toristopetalum impar,1 
and which was found in the lower greensand at Atherfield, does not appear to us to 
belong to this class, and is, in our 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.iE (p. lxiv). 

Genus HoLOCYS'l'IS (p. lxiv). 

H0Locys·1·1s ELEGANS. Tab. X, fig. 5, 5 a, 5 b. 

AsTREA, Fitton, On the Strata below the Chalk, in Geol. Trans., s. 2, vol. iv, p. 352, 1843. 

AsTREA ELEGANS, Fitton, in Quarterly Journ. Geol. Soc., vol. iii, p. 296, 1847. 

CYATHOPHORA (?) ELEGANs, Lonsdale, Proceed. of the Geol. Soc., vol. v, part i, p. 83, tab. iv, 

fig. 12, 15, 18..J9. 

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. Corallites somewhat prismatic, and cemented together laterally, 
either by the direct union of their walls, or by means of the costm, 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 intermural furrow. Fossula deep. Coluinella very small, and appearing to be 
styliform. Septa 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 Astreidce, 
Oculinidm, 'rurbinolidm, &c. 'l1he 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 which they belong. The interseptal dissepiments 
are simple, horizontal, or slightly convex, and placed at the same level in the different loculi, 

1 Proceedings of the Geol. Soc., vol. v, part i, p. 69, tab. iv, figs. 5 to 11, 1849. 
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so as to constitute by their union a series of complete tabulre, 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 ·wight, 
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 palreontologist; 
but, guided by reasons which we do not quite understand, he refers, with a sign of doubt, 
this same species to the Gyathophora of M. Michelin, a genus which, in our opinion, does 
not differ from true Stylina. The genus Holocystis differs from our 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 Palieozoic 
formations, and is principally characterised by the tendency to a quadrate arrangement of 
the constitutive parts of the Corallites, whereas in the other sections of Zoantharia, six is 
the fundamental number of the radiate organs. 



TAB. I. 

CORALS FROM THE CRAG. 

SPHENOTROCHUS INTERMEDIUS (p. 2). 

Fig. 1. An adult specimen; natural size. 
1 a. An adult specimen ; variety having a dilated basis ; natural size. 
1 b. A magnified- view of the specimen represented at fig. 1. 
1 c. A vertical section of the same, corresponding to the short diameter of the 

calice ; magnified. 
1 d. Calice of the same ; magnified. 
1 e. A very young individual, magnified; the natural size is indicated by the 

length of the line placed near this figure. 
lf, 1 g, 1 h, 1 i. A series of young individuals, at different periods of their growth; 

magnified. 

FLABELLUM Woonn (p. 6). 

Fig. 2. A side view of the rorallum; natural size. 
2 a. A specimen magnified, and showing the mode of arrangement of the septa; 

one half of the calice has been cut away down to the bottom of the fossula. 
2 b. Calice entire; natural size, 

BALANOPHYLLIA CALYCULUS (p. 9). 

Fig. 3. 'rwo individuals cemented together by their basis; natural size. 
3 a. A variety with a narrow basis ; natural size .. 
3 b. An individual remarkably tall, with its calicular extremity worn away; natural 

size. 
3 c. Horizontal section of the same, near the calice, magnified so as to show the 

mode of arrangement of the septa. 
3 d. A fragment of the wall deprived of its epitheca, and much magnified. 

CRYPT AN GIA W OODII (p. 7). 

Fig. 4. A small aggregation of corallites imbedded in a mass of Cellepora; natural 
size. 

4 a. One of these corallites extracted from the mass of Cellepora, and showing its 
epitheca ; natural size. 

4 b. One of the same separated from the extraneous mass, and having its epitheca 
dimpled by pressure of the surrounding Cellepora. 

4 c. Calice, magnified. 
4 d. One of the same corallites magnified, and having part of its calice cut away 

so as to show the denticulate edge of the septa ; the dimples of the epitheca 
are accidental and produced by the investing Cellepora. 
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TAB. II. 

CORALS FROM THE LONDON CLAY. 

DIPLHELIA PAPILLOSA (p. 28). 

Fig. 1. A branch of this compound corallum; natural size. 
1 a. Terminal portion of one of the corallites, much magnified, and having half of 

its calice cut away so as to show the structure of the septa and the thickness 
of the walls. 

1 b. Calice, magnified. 

0cULINA CONFERTA (p. 27). 

Fig. 2. A small mass of this compound corallum; natural size. 
2 a. Terminal portion of one of the corallites magnified, and cut down so as to 

show the structure of the columella, the pali, the septa, and the thickness 
of the walls. 

~ b. Calice, magnified. 

TuRBINOLIA BowERBANKII (p. 16). 

Fig. 3. Adult specimen; natural size. 
3 a. The same magnified, so as to show the characters of the intercostal furrows. 
3 b. Calice, magnified. 

TURBINOLIA FIRMA (p. 20). 

:Fig. 4. Adult specimen ; natural size. 
4 a. The same, magnified. 
4 b. Calice, magnified. 

TURBINOLIA MINOR (p. 19). 

Fig. 5. Adult specimen; natural size. 
5 a. Magnified view of the same. 
5 b. Calice, magnified. 
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TAB. III. 

CORALS FROM THE LONDON CLAY. 

TURBINOLIA DIXONII (p. 15). 

Fig. 1. Adult specimen ; natural size. 
1 a. The same magnified, to show the characters furnished by the costoo, and the 

mural furrows. 

1 b. Vertical section, showing the columella, the lateral surface of the septa, the 
wall, and the intercostal strioo. 

1 c. Calice, magnified ; the numbers surrounding the septa indicate the cycla to 
which each of these belong. 

1 d. Fragment of the wall in which the lamellar costoo have been worn down, so 
as to show that the intercostal dimples are produced by transverse dissepi­
ments, and are not pores, perforating the wall. 

'~URBINOLIA FREDERICIANA (p. 17). 

Fig. 2. Adult corallum ; natural size. 
2 a. The same, magnified. 
2 b. Calice, magnified. 

In one of the systems the septa are numbered with reference to the cycla to which 
they belong. 

'l1URBINOLIA SULCATA (p. 13). 

Fig. 3. An adult corallum; natural size. 
3 a. An individual showing a variety of forms. 

3 b. The first of the preceding corals, magnified. 

3 c. Calice, magnified. 

'fURBINOLIA HUMILIS (p. 18). 

Fig. 4. An adult specimen; natural size. 

4 a. The same magnified. 

4 b. Calice, magnified. 
By a mistake of the artist, the third cyclum of septa is here represented as being 

complete, whereas in reality these septa do not exist in twO' of the systems. 

TURBINOLIA PRESTWICHII (p. 20). 

Fig. · 5. An adult specimen; natural size. 

5 a. The same magnified. 

5 b. Calice, magnified. 

LEP'fOCYATRUS ELEGANS (p. 21). 

Fig. 6. Side view of the corallum; natural size. 

6 a. The same magnified. 
6 b. Under surface of the same, magnified. 
6 c. Calice, magnified ;-1, 1, 1, 1, 1, 1, Septa of the first order; 2, Septa of the 

second cyclum; 3, Septa of the third cyclum; 4, 5, Septa of the fourth 
and fifth orders constituting the fourth cyclum. 





TAB. IV. 

CORALS FROM THE LONDON CLAY. 

PARACYATHUS CRASSUS (p. 23). 

Fig. 1. Two adult corals and a young one, cemented together by their basis ; 
natural size. 

1 a. A young specimen, with its basis spreading very much, viewed from above. 
1 b. A young specimen, magnified to show the structure of the costre . 

. 1 c. Calice, magnified ;-1, 1, 1, 1, 1, 1, Septa of the first cyclnm. 

PARACYATHUS CARYOPHYLLUS (p. 24). 

Fig. 2. An adult specimen, complete ; natural size. 
2 a, 2 b, 2 c. Worn specimens; natural size. 
2 d. Two young individuals cemented by their basis. 
2 e. A remarkably short specimen. 
2 f. A complete specimen, magnified so as to show the structure of the wall. 

2 fl· Calice, magnified. 

PARACYATHUS BREVIS (p. 25). 

Fig. 3. A specimen, the base of which is somewhat worn down; natural size. 

3 a. The same, magnified. 
3 b. Calice, magnified. 
3 c. Interior cast of a corallum, which is taller than the preceding one, but appears 

to belong to the same species. 

DAsMIA SowERBYI (p. 25). 

Fig. 4. Side view of the corallum; natural size. 
4 a. The same magnified, so as to show the l!ltructure of the costre. 
4 b. Calice, magnified; the central part is tilled up with extraneous matter. 





TAB. V. 

CORALS FROM THE LONDON CLAY. 

SnLOCCENIA EMARCIATA (p. 30) . 

. Fig. 1. A small mass of this compound corallum ; natural size. 
1 a. A portion of the calicular surface of the same, magnified. 

This specimen is somewhat weather-worn. 

STnocCENIA MoNTICULARIA (p. 32). 

Fig. 2. A small, somewhat gibbose mass of this compound corallum; natural size. 

2 a. A portion of the calicular surface, magnified so as to show the structure of the 

calices and of the marginal processes. 

2 b. Transverse section of the compound corallum, slightly magnified, to show the 

cavity circumscribed by its under surface. 

AS'l'ROCCENIA PULCHELLA (p. 33). 

Fig. 3. A small mass of this compound corallum, in which most of the corallites have 

been pressed together so that their calicular edges have become polygonal 

and completely united; natural size. 
3 a. Another group, in which most of the corallites have preserved their original 

circular form and free calicular margin. 
3 b. A portion of the specimen fig. 3, magnified. 

3 c. A portion of the specimen fig. 3 a, magnified. 

STEREOPSAMMIA RUMILIS (p. 37). 

:Fig. 4. A group of corallites; natural size. 

4 a. Terminal portion of some of these, magnified. 

4 b. Calice, magnified. 





TAB. VI. 

CORALS FROM THE LONDON CLAY. 

BALANOPHYLLIA DESMOPHYLLUM (p. 35). 

Fig. 1. Side view of a complete specimen; natural size. 
1 a. The same, magnified. 
1 b. Calice, magnified. 
1 c. Side view of the upper part of the same, with half Of the calice cut away in 

order to show the stmcture of the septa and the depth of the fossula. 

DENDROPHYLLIA DENDROPHYLLOlDES (p. 36). 

Fig. 2. A large group; natural size. 
2 a. Calice, magnified. 
2 b. One of the branches, magnified to show the structure of the walls. 
2 c. Two young individuals that have not yet produced young by gemmation, and 

are cemented together by their basis. 

STEPHANOPHYLLIA DISCOIDES (p. 34), 

Fig. 3. Side view of a specimen, magnified; the natural size is indicated by the length 
of the line placed below. 

3 a. Calicular surface, magnified. 
3 b. Inferior surface, or mural disc, magnified. 
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TAB. VII. 

CORALS FROM THE LONDON CLAY. 

LITHAR2EA WEBSTER! (p. 38). 

Fig. 1. A mass of this compound corallum adhering to the surface of a pebble; 
natural size. 

1 a. Calicular surface, magnified. 
1 b. Vertical section of two corallites, magnified to show their internal structure. 
1 c. A transverse section made at a considerable distance below the calice, and 

magnified so as to show the structure of the columella, the septa, and the 
walls. 

HoLAR2EA PARISIENSIS (p. 40). 

Fig. 2. A fragment of this cylindroid compound corallum magnified; the length of the 
line placed below indicates its real diameter. 

2 a. Transverse section of the compound corallum, showing the vertical section of 
the corallites, magnified. 

MoPSEA COSTATA (p. 42). 

Fig. 3. A large specimen; natural size. 
3 a. A fragment, magnified. 

GRAPHULARIA WETHERELL! (p. 41). 

Fig. 4. Fragments of the quadrangular portion of the sclerobasis; natural size. 
4 a. A fragment of the cylindrical portion of the same. 
4 b, 4 c. Fragments of both forms, magnified. 
4 d, 4 e. Transverse sections of the same magnified, so as to show their radiate 

structure. 

WEBSTERIA CRISIOIDES (p. 43). 

Fig. 5. Fragment of a branch; nat~ral size. 
5 a. Portion of the same, magnified. 
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TAB. VIII. 

CORALS FROM THE UPPER CHALK. 

PARASMILIA CENTRALIS (p. 47). • 

Fig. 1. A young specimen; natural size. 
I a. The same, magnified to show the structure of the wall. 
1 b. 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 
fourth cyclum. 

1 d, 1 e. Specimens remarkable by their great length. 

PARASMILIA MANTELLI (p. 49). 

Fig. 2. Side view of the corallum ; natural size. 
2 a. The same, magnified. 

PARASMILIA SERPENTINA (p. 51). 

Fig. 3. Side view of the corallum; natural size. 
3 a. Calice, magnified. 
3 b. Portion of the wall, magnified. 

CrnLOSMILIA LAXA (p. 52). 

Fig. 4. Side view of the corallum ; natural size. 
4 a. A specimen, the growth of which has been intermittent ; natural size. 
4 b. The specimen No. 4, magnified, to show the structure of the wall. 
4 c. Calice, magnified. 

PARASMILIA CYLINDRICA (p. 50). 

Fig. 5. Side view of the corallum; natural size. 





'l1AB. IX. 

CORALS FROM THE UPPER CHALK. 

CYATHINA J,JEVIGATA (p. 44). 

Fig. 1, 1 a, 1 b. Specimens of different forms; natural size. 

1 c. Calice of the specimen fig. l, 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 fourth cyclum are not developed. 

1 d. Calice of the specimen fig. 1 b, magnified, and showing the twelve pali and 

the complete fourth cyclum of septa. 

PARASMILIA FITTON! (p. 50). 

Fig. 2. Side view of the corallum; natural size. 

2 a. Specimen of a different form, magnified to show the structure of the wall. 

2 b. 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 BowERBANKU (p. 54). 

Fig. 4. Calicular surface; natural size. 

4 a. Side view of the same, magnified. 
4 b. Calice, magnified. 

4 c. Mural disc, magnified. 
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TAB. X. 

CORALS FROM THE UPPER GREENSAND. 

PEPLOSMILIA AUSTEN! (p. 57). 

Fig. 1. Restored figure of the corallum; natural size. 
1 a. Calice ; natural size. 
1 b. A broken specimen, showing pairl of the epitheca, the columella, and the 

structure of the septa. 

TROCHOSMILIA TUBEROSA (p. 58). 

Fig. 2. Side view of the corallum; natural size. 
2 a. Calice, magnified. 

PARASTREA STRICTA (p. 59). 

Fig. 3. A mass of this compound corallum; natural size. 
3 a. Portion of the calicular surface, magnified. 

MICRABACIA CORONULA (p. 60). 

Fig. 4. Calicular surface ; natural size. 
4 a. Side view, magnified 
4 b. Calice, 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 b. 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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TAB.XL 

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 b. Horizontal section made near the calice, and magnified~ to show the position 

of the pali, &c. 

BATHYCYATHUS SOWERBY! (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 natnral state, but in the 
under half the septa have been cut down ; the centre is clogged up with 
extraneous matter. 

CYCLOCYATHUS FITTON! (p. 63). 

Fig. 3. Side view of the corallum, magnified. 
The line placed below shows the natural size of the specimen. 

3 a. Calicular surface, magnified. 
3 b. Under surface, or mural disc, magnified. 

r_rROCHOCYATHUS HARVEYANUS (p. 65). 

Fig. 4. Side view of the corallum; natural size. 
4 a. Calicular surface, magnified. 
4 b. Under surface, magnified. 

TROCHOCYATff~S CONULUS (p. 63). 

Fig. 5. Side view of the corallum; natural size. 
5 a. Calice, 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. Calice, magnified. 
6 b. A restored specimen, magnified. 
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